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 Abstract 

This paper focuses on regional and sectoral aspects of the Swedish industrialisation process. 
The aim is to discern geographical patterns of industrial agglomerations in the iron industry 
in Central Sweden during the period 1805-1910. Geographical patterns for the benchmark 
years 1805, 1855 and 1910 are based on employment statistics, which is analysed with the 
statistical Cluster Analysis. All parishes’ employment structure are compared at each 
benchmark year. The results are visualized in maps that show parishes that are relatively more 
or relatively less dominated by manufacturing industry and, especially, the branches of iron 
industry. This brings forth agglomerations of industrial activity and their changes during a 
period that comprises the Swedish industrialisation. The results show that industrial 
concentrations and agglomerations of iron industry underwent significant changes in the 
period 1805-1910. In the two first benchmark years, the iron industry was rather scattered in 
small agglomerations. In 1910 a different pattern is traced. The industry was concentrated to 
two dominating clusters situated in middle and east Central Sweden respectively. 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Umeå Papers in Economic History No. 27 2006 

ISSN: 1653-7378 

© Fredrik Olsson 2006 



 

 

 

 

 

 

 

In a long-term perspective economic growth shows substantial differences between regions in 

Europe. Large areas were characterized by stagnation. 1 Considerable differences are also 

found between regions within one and the same country. One example is found during the 

‘Dutch Golden Age’, the late 16th and a major part of the 17th century. A marked growth in 

per capita GDP was achieved in parts of the country, whilst Southern Netherlands 

experienced economic stagnation.2 A second example is the region of North-west England 

which could be seen as the first industrial region with a specialisation and relatively rapid 

growth in the coal-using industries, and in the textile industry during the first half of the 18th 

century.3  

In the 19th century the examples of regional diversity seem to multiply. Or if we 

borrow Pollards’ words: 

“The industrialization of Europe did not proceed country by country. On a map of Europe 
in which industrialization was coloured, say, red, it would by no means be the case that an 
area corresponding to a country within its boundary would turn uniformly pale pink, dark 
pink, and so on to deepest crimson. On the contrary, industrialization would appear as red 
dots, surrounded by areas of lighter red diminishing to white, and with the spread of 
industrialization these dots would scatter across the map with little reference to political 
boundaries.”4             

 

To put this red-scaled map in a concrete form one can, besides obvious examples such as 

Lancashire and Sheffield, mention Saxony and the Ruhr region in Germany,5 Catalonia in 

Spain6 and Lombardy in Italy7. 

 
                                                 
1 Previous versions of this paper were discussed at Ekonomisk-historiska mötet in Umeå 2005 and at Economic 
History Society Annual Conference in Reading 2006. I thank the participants for comments and suggestions. 
2 Van Zanden (2001), pp. 84-85. 
3 Stobart (2004). 
4 Pollard (1973), pp. 636-637. 
5 Tipton (1976), Chap. 3 and 4. 
6 Rosés (2003), pp. 1001-1005. 
7 Fenoaltea (2003), pp. 1059-1067. 
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In this international perspective we find one prominent Swedish example in the iron 

and ore industry in Central Sweden, known as Bergslagen.8 This region is located in a 

country which in a historical perspective has been defined, both geographically and 

economically, as belonging to the peripheral parts of Europe. However, Bergslagen cannot in 

the same way as other parts of Sweden, be seen as marginal.9 An indication of this is found in 

early modern British import figures of bar iron. The main part of the imported bar iron 

came from Sweden during a period from the first half of the seventeenth century up to the 

breakthrough of the puddling process, i.e. to the period defined as British industrial 

revolution. The English import from Sweden, especially in the early part of the period, is not 

far short of her own production.10 This historical evidence 1630-1790, puts the ‘peripheral’ 

Sweden in a slightly different light.  

The aim of this study is to explore the geographical change and industrial 

development of the iron and steel industry in Central Sweden 1805-1910. The paper 

provides a sketch of the location of industry during this period. The statistical Cluster 

Analysis, the DIANA11 application, is used, where the employment structure of all parishes 

in Central Sweden are compared and analysed for the benchmark years 1805, 1855, 1890 

and 1910. The aim boils down to two central and strongly interconnected questions. First, 

are there one or several industrial agglomerations of iron and ore industry in Central Sweden 

and have industry concentrations formed different geographical patterns over time? Second, 

is the statistical cluster analysis, DIANA, a fruitful method when grouping parishes, 

considering differences in employment structures?  

The paper is structured as follows: first, a brief account of the iron and steel industry 

in Central Sweden and the theoretical points of departure are presented. Thereafter focus is 

turned to data and method in the study of employment structure in the parishes at the three 

benchmark years. Then, the results are visualised in maps of employment structure. The last 

section of the paper contains some concluding remarks. 

 

                                                 
8 Pollard (1997), pp. 184-185. 
9 See for instance Pollard (1997), p. 184.  
10 King (2005), pp. 17- 24. 
11 Divisive Hierarchical Method 
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The Swedish iron industry and industrial agglomerations 

The iron industry in Sweden, particularly in Central Sweden, has a history dating back to the 

Middle Ages.12 In Central Sweden the industry has been a major part of the economy since 

the 15th century. Iron has dominated the Swedish export until the second half of the 19th 

century, when wood, paper and pulp became leading export commodities. 

After the Napoleonic wars a significant increase of both the bar iron export and the 

pig iron production started. This expansion coincides with the period of interest in this 

paper. An account for this quantitative break in the production figures cannot be made but 

some general factors can be mentioned such as increased demand, technological advances 

and improved transport facilities. This expansion is essential as a background when we 

analyze industrial agglomerations and the iron industry in Central Sweden.    

The concepts of agglomeration, industrial district and cluster point to the fact that 

industries are often concentrated to certain geographic areas. Thus, theories about economic 

agglomeration focus the phenomenon of the spatial configuration of economic activities, 

which are the outcome of a complicated balance of forces that push and pull between 

consumers and firms.13 Localisation of industries can in a wider sense be understood either as 

a result of the access to natural resources or as a result of cost-minimisation, for example 

costs of production, transport or as a result of the size of the market. The localisation of 

industry can also, in a more general view, be seen as a result of the fact that production 

factors are not uniformly distributed across the world.14  

Alfred Marshall’s thoughts and writings about agglomerations and industrial districts 

are of basic interest.15 According to Marshall the industrial district, or, in other words the 

spatial concentration of a specific industry, evolves out of three features. The first one is that 

an agglomeration provides a labour market, which attracts labour with industry specific 

knowledge. As a result, compared with firms outside the agglomeration, the firms in the 

same industry have an advantage. The second feature is that the agglomeration provides an 

opportunity for specialised input services. Historically, a larger market for specialised 
                                                 
12 One of the first documentations that are to be found, about iron production, is a privilege that iron makers in 
the parish of Norberg obtained in the year 1354. Bergskollegium, huvudarkiv, vol. DII: 1.   
13 Fujita – Thisse (2002), pp. 1-5. 
14 Marshall (1920), pp. 268-270, Weber (1929), pp. 34-38. A modern view the localization of industry can be 
found in Asheim (1994), Krugman (1991) and Porter (1990), where factors like proximity and need of 
competition are highlighted. 
15 According to Fujita (2000), pp. 11-17, von Thünen, in The Isolated State, had already in the first half of the 
19th century presented the first two of the three well-known ‘marshallian’ localization forces. 
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industrial equipment is one example of this process. The third feature is that the 

agglomeration of industry creates a dynamic environment, which is the foundation for new 

ideas, innovations, improved and new products. When all these conditions are present, the 

agglomeration becomes a dynamic industrial district.16 The processes and mechanisms can 

also be understood as cumulative processes.17

One can like Andrew Popp argue that the Marshallian framework is appropriate 

when one tries to understand historical agglomerations of industry and the functions of 

industrial districts. It is a framework that suggests an “…investigation of a matrix of factors 

displaying complex lines of causality.”18  

The factors and forces that determines the development of an agglomeration or an 

industrial district falls into two general categories. The first is forces created by technological 

advances and the second is changes in the market, which affect the historical progress and 

spatial appearance of an industry specific region. However, neither Marshall nor Popp 

disregard the importance of social institutions, proximity and networks in the development 

and performance of an industrial district. They merely mean that it is hard to analyse such 

factors in a historical context, and that one should in an initial phase focus on matters that, 

in such a context, can be analysed empirically. The model should be quite open, and 

therefore capable to accommodate the variety of empirically observable forms.19

 

Mapping industrial agglomerations: Data, definitions and method 

The data in this study emanates from occupational statistics in the population censuses at the 

parish level in Central Sweden.20 387, 400 and 473 parishes are included in the benchmark 

years 1805, 1855 and 1910 respectively.21 The basic motive for utilising this data set is that 

the economic and industrial character of a region is reflected in the occupational structure. 

                                                 
16 Marshall (1920), pp. 268-270. 
17 Myrdal (1957), pp. 23-38, see also Krugman (1991), pp. 61-64.  
18 Popp (2001), p. 21. 
19 Popp (2001), pp. 20-23. see also Popp – Wilson (2003), pp. 281-282. 
20 Central Sweden is defined as the following counties: Dalarna, Värmland, Örebro, Södermanland, Uppsala, 
Västmanland and Gävleborgs. Due to the character of the sources only parishes in the southern part of 
Gävleborgs län are included (Ockelbo, Hamrånge, Ovansjö, Sandviken, Valbo, parishes in Gävle, Torsåker, 
Årsunda, Hedesunda and Österfärnebo). See also Figure 1. 
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 The total population and the number of men of working age, 10-60 years, occupied 

in farming, industry and trade are included in the analysis.22 Regarding industry the 

employment statistics are divided into four branches: mining, iron works, basic metal 

industries and wood, paper pulp industries. This division will be used to analyse the 

employment structure at the branch level. Considering the data for the benchmark year 1910 

the statistical classification includes four sectors, since the sector of woodmen is added. The 

classification of branches within the industry is uniform for all benchmark years.  

 The number of observations for each benchmark year is roughly 400 parishes 

multiplied by three or four sectors. This data matrix cannot be analysed directly. Therefore, 

the Statistical Cluster Analysis (DIANA) has been applied. In general Statistical Cluster 

Analysis is a way of finding groups with certain characteristics. The Cluster Analysis consists 

of a number of applications that make use of different data types. Concerning the data 

utilized in this paper and the aim of the study, the Divisive Analysis (DIANA) seems most 

suitable. This method basically hierarchically splits one group (for instance the employment 

structure of all parishes in Central Sweden) into smaller, until all groups contain a single 

object (one parish). The split is based on defining the dissimilarity between one object (such 

as employment structure in a single parish) and a group of objects.23

 

Industrial agglomerations in Central Sweden 

In this section the results of the statistical cluster analyses are presented. In a first step 

parishes relatively more or relatively less dominated by manufacturing industrial employment 

are analysed and in a second step the possible dominance of mining industries, iron works, 

basic metal industries or wood, paper and pulp industries in each ‘industrial parish’ are 

studied.24

                                                                                                                                                 
21 For the years 1805 and 1855 the data are obtained from Demografiska Databasen (DDB), Tabellverkets 
folkmängdsformulär. The reference for 1910 is Seebass (1928), Tabellen 1-14. The divergent numbers of 
parishes in Central Sweden between the benchmark years is due to geographical delimitation changes. The 
analyses and the visualization of the results in the paper are based on the parishes’ boundaries of today. Despite 
the differences the three benchmark years the cross-section studies are comparable.  
22 Women are unfortunately not included in the occupational statistics.  
23 Kaufman & Rousseeuw (1990), Struyf et al. (1997), pp. 30-31 and Everitt, Landau & Lesse (2001) 
24 An implicit assumption is that persons are employed in the parish where they live. It is impossible to make a 
thorough check on this but probably commuting between parishes was not great enough to effect the results of 
this study in a fundamental way. 
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In Figure 1, the outcome of the first cluster analysis, 1805, is found. 47 of 387 

parishes in Central Sweden were relatively dominated by manufacturing industrial 

employment in 1805. In the non-industrial parishes, 2 percent of the populations were 

occupied in the manufacturing industry, and in the industrial, 31 percent. These figures can 

also be compared with the national average of 10-15 percent employed in manufacturing 

industry and related production, during the period from the late 18th to the early 19th 

century.25 The industrial parishes were scattered in Central Sweden. A number of industry 

parishes were isolated and not situated in an agglomeration, i.e. not geographically connected 

with other industrial parishes. However, in the centre of the map we find parishes that could 

be seen as an agglomeration. This could also be the case considering the industry parishes in 

the north-east of Central Sweden. But generally the result is a picture of a relatively scattered 

localisation of the industry parishes.  

In Figure 2 the second results for the benchmark year 1805 is visualized. Iron works 

are predominant in most of the parishes. As to localisation, it is hard to find a great 

concentration besides the agglomerations. Eight parishes are defined as consisting of mixed 

industries. In those parishes the analysis could not single out one branch as dominating. At 

least two branches are relatively equal as to employment. The agglomeration in the centre of 

the map comprises parishes dominated by mining, iron works, basic metal and wood, paper 

and pulp industries. However, the industrial impact caused especially by the paper and pulp 

industry, is somewhat illusive due to the employment classifications. In the official statistics 

for 1805 charcoal burners are defined as occupied in the manufacturing industry. This leads 

to four parishes being defined as dominated by wood paper and pulp.26 In the data for 1855, 

no charcoal burner is registered in the manufacturing industry. If this is the result of a 

changed classification system or if the iron works, to a larger extent, had ‘out-sourced’ the 

production of charcoal is a question that remains to be answered.  

As to the industrial parishes 1855 the number of manufacturing industry parishes has 

decreased from 47 in 1805 to 39 1855 of 400 in total. The decline is also reflected in the 

average industrial employment in the industrial parishes. The average 1855 is 23 percent 

compared to 31 percent in 1805. In Figure 3, it is seen that the agglomeration of industrial 
                                                 
25 Heckscher (1949), pp. 139-142. 
26 The four parishes are (number of charcoal-burners in paranthesis): Säfsnäs (329), Norrbärke (160), 
Söderbärke (150) and Helgona LF (36).  If these four parishes are excluded from the group of manufacturing 
industry parishes the average of employment in the industry sector decreases to 30 percent being employed in 
the manufacturing industry sector. 
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parishes in the centre has diminished and one can hardly speak of an agglomeration in the 

north-east at all. Thus, most of the manufacturing industry parishes are isolated in an 

environment of non-industrial parishes that comprise an average manufacturing industry 

employment of 3 percent. New manufacturing industry parishes have arisen in the western 

part of Central Sweden. None of these was defined as such in 1805.  

In Figure 4, the results of the industrial branch employment analysis are found. The 

distribution between the four branches is similar to 1805. Iron works are the most frequent 

in the industrial parishes dominated by a single branch. However, the number of parishes 

with a predominance of the mining industry has risen to ten compared to nine 1805. The 

mining industry together with the iron works increased in the agglomeration in the centre of 

the figure. There, the two dominate in the industry sector and this is also the case in the two 

parishes (Söderbärke and Skinnskatteberg) defined as including a mixed industry structure.   

The pattern of manufacturing industry had clearly changed in 1910 (see Figure 5). 

The number of industrial parishes had risen to 109 of the total 473. The average 

employment in manufacturing industry in those parishes had increased to 43 and the other 

parishes to 13 percent. The pattern in Central Sweden is distinct and shows clear 

agglomerations of the industry. We find a large agglomeration in the centre and a 

concentration in the north-east part. The agglomeration in the centre had expanded and 

included more parishes than in the earlier benchmark years. However, due to the white 

marked parishes, in the south-west part of the agglomeration, it is not completely 

symmetrical.27 The agglomeration in the north-east is concentrated around the town of 

Gävle the east-coast. The dividing line between the agglomeration in the centre and the one 

in north-east part is somewhat vague since the two concentrations are linked by a string of 

manufacturing parishes.  

Figure 6, displays the employment by industry. The structure diverges between the 

agglomerations in the centre and the north-east. In the centre, mining industries, iron works 

and a mixed branch structure are dominating. The north-east agglomeration shows 

domination of the wood, paper and pulp industries together with iron works.  

Compared with the earlier benchmark years the group of parishes comprising a 

mixed branch structure has grown. In this perspective one should pay attention to the 

                                                 
27 The white marked parishes are: Järnboås, Grythyttan Bjurtjärn, Storfors and Lungsund (in County of 
Örebro) and Gåsborn Hagfors, Gustav Adolf, Sunnemo, Munkfors and Norra Råda (in the County of 
Värmland). 
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increasing number of wood, paper and pulp industries, which had their breakthrough in the 

second half of the 19th century.   

 
Table 1. Industrial parishes in Central Sweden 1805-1910 
 
  Number of parishes 
  1805 1855 1910 
Total industry  47 39 109 
Mining industries 9 10 15 
Iron works  21 18 29 
Basic metal industries 3 3 17 
Wood Paper and Pulp industries 4 2 26 
Mixed industries 8 6 22 
Other parishes¹ 6 0 10 
Inside the border of Administrative Bergslagen², in percent 55 46 46 
Average industrial employment in industrial parishes, percent 31 23 43 
Average industrial employment in non-industrial parishes, 
percent 2 3 13 

 
¹ Industrial parishes not showing employment in the four specified branches 
² An old institutional definition, 1637-1859, which will not be discussed here 
 
 

 

Conclusions 

This paper has focused on some regional and sectoral aspects of the Swedish industrialisation 

process, especially the iron and steel industry in Central Sweden during the period 1805-

1910. The starting-point was the perspective of economic and industrial regional 

concentrations in the European industrialisation, where the iron and steel industry in 

Central Sweden is one example.  

The empirical basis was employment statistics at the parish level, in benchmark years 

1805, 1855 and 1910. The sectoral and branch structures were analysed with the DIANA 

application in the Statistical Cluster Analysis. The method has demonstrated its capability of 

sorting large data sets that consist of objects with more than one variable. 

 The analysis has shown that it is difficult to talk about one uniform industrial 

development in the region of Central Sweden and even in the historical iron and ore region 

of Bergslagen. Instead, the findings point at a development characterized by small, if any, 

 9



agglomerations of industrial parishes at the outset of the period. This picture changed during 

the 19th century and in the benchmark year 1910 the region comprised two large industrial 

agglomerations in the centre and north-east area respectively of Central Sweden.  

 The results could be seen in the light of the theoretical points of departure. They 

correspond to Marshall’s basic explanation of why agglomerations arise and how they could 

develop into industrial districts. This historical development from industrial concentrations, 

chiefly originating from natural resources (charcoal, ore and water) to industrial 

concentrations also embraces localisation forces such as inter-related branches, technological 

advance and a milieu characterised by growth and competition. This will be explored in my 

further research.  
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Figure 1. Manufacturing industry parishes in 1805 

®

0 70 140 210 28035
kms

Manufacturing industry parishes

Other parishes

Coastline and lakes

Administrative Bergslagen border

Not included parishes

Counties of Stockholm and Östergötland

 
 

 12



Figure 2. Employment by industry in parishes in Central Sweden, 1805 
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Figure 3. Manufacturing industry parishes in 1855 
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Figure 4. Employment by industry in parishes in Central Sweden 1855 
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Figure 5. Manufacturing industry parishes in 1910 
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Figure 6. Employment by industry in parishes in Central Sweden 1910 

®

0 70 140 210 28035
kms

Mining industries

Iron works

Basic metal industries

Wood, paper and pulp industries

Mixed industries

Non industry parishes

Administrative Bergslagen border

Not included parishes

Counties of Stockholm and Östergötland

Coastline and lakes

 
 

 17


	Fredriks framsida 2.doc
	working_paper_06.doc

