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Swedish Iron Before 1900 

By Anders Florén, Maths Isacson, 
Göran Rydén, Maria Ågren 

Background: Prehistoric and Medieval Production of 
Iron 

Iron production has a long history. The social organisation of iron 
production during the early modern period was determined, in many 
respects, by the development of iron-making from prehistoric to 
medieval times. Research on Swedish prehistoric and medieval iron 
production has taken several important steps forward during the last 
two decades. This is basically a result of an interdisciplinary 
approach, where mainly archaeologists, geologists and mining engi-
neers have worked together. Unfortunately, historians have, to a large 
extent, stood outside this cooperation. Consequently, little attention 
has been paid to questions concerning the social organisation of pro
duction in favour of purely technical and metallurgical interests. Gert 
Magnusson, one of the leading archaeological specialists on iron-
making, has recently stated that the social and cultural dimension of 
early iron production has to be studied seriously in the near future.1 

Iron-making in Sweden can be dated back to the centuries before 
Christ. However, we can safely assume that the production level was 
very low. A marked increase in production seems to have occurred in 
the central parts of Sweden, north of lake Mälaren, mainly in the 
regions of Dalarna and Gästrikland during the seventh and nineth 
centuries AD. Production in these early periods was based on bog and 
lake ore, which was refined to malleable iron in primitive furnaces.2 

1 Magnusson 1990,p.71. 
2 For a discussion of the typology of prehistoric furnaces see Serning 1979, p.67 ff. 
Magnusson 1986, p.243 f. 
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This early boom has been correlated to the appearance of Viking soci-
ety, which in fact can be seen both as a cause and, at least partly, as a 
consequence of intensified production.3 

Iron consumption in Viking society seems to have been rather wide-
spread, both for agricultural and for military purposes. Building long-
ships, for example, demanded large quantities of nails.4 New sites for 
iron production are often found in areas without previous settlements. 
The people involved in iron-making could not support themselves 
exclusively with their craft. The undeveloped märket for food and 
other necessities made this impossible. It is reasonable to assume that 
they were part-time peasants. However, the colonised area was on 
marginal soil, poorer than the central plains in the lake Mälaren basin. 
As colonists' farmsteads can hardly have fed their families, an 
exchange of food between the agricultural area and the districts of iron 
production was necessary. 

Åke Hyenstrand has suggested that this exchange took the form of a 
redistributive system (in Polanyi's sense of the term) within the social 
ranks of a chiefdom.5 Agricultural and iron products were collected by 
the chief and redistributed. Of course, iron had a social and military 
value for the chief. It could be used both for gifts and for weapons.6 

The waterways between the central regions and the outskirts were used 
for transport. Sites for exchange, storage and manufacturing emerged. 
The theory is interesting as it is, but can still be improved on various 
points. There are, for example, no findings of such central sites, which 
an organised redistributive economy would have presupposed. Manu
facturing of iron, however, seems to have taken place at Helgeö, one of 
the few town-like dwellings during the early Viking age, and låter at 
Sigtuna and Birka.7 Since there are no traces of iron production in the 
near surroundings of these sites, the iron must have been produced 
elsewhere. 

Quite obviously, however, the exchange between producers of iron 

3 Hyenstrand 1979, p. 150 f. Hyenstrand 1985, p.358. 
4 Hansson 1989, p. 61 f. 
5 Hyenstrand 1979,p. 153. 
6 Hodges 1985, p.301, emphasises the symbolic, i.e. gift-value of iron. Tools of iron 
but also iron slag is often found in graves from the Viking age. The question of the 
symbolic value of the iron slag is exhaustively discussed in Burström 85/90. See also 
Magnusson 1986,p. 139. 
7 On the iron production at Helgeö see Holmqvist 1979, p.22. 
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and peasants could also take a more direct form, without the chief as a 
middleman. In a recent survey of a Viking Age agrarian settlement in 
the eastern part of central Sweden, archaeologist Anders Broberg has 
found primitive scales, silver and coins. He concludes that the peas
ants in the region must have carried on some sort of barter with other 
regions, mainly to gain two products that they were unable to produce 
themselves, iron and salt.8 

The production of iron out of bog and lake ore in the Dalarna region 
seems to have diminished during the 1 lth and 12th centuries. This set
back has been connected with an important change in technology, the 
development of the blast-furnace. This progress also included a 
change of raw material from bog to rock ore. Thus, this is the period 
when the earliest mining regions in Sweden appeared. The dating of 
the oldest found blast-furnace, Lapphyttan, in the mining region of 
Norberg has caused a rather intense debate among technicians and 
archaeologists. However, it now seems rather clear that the furnace 
was operating from the second half of the 12th to the second half of the 
14th century.9 This means that pig iron was produced about two cen
turies earlier than had previously been assumed.10 

The new method in no way meant that the older ones were dis-
carded. This was partly because the new technique often took foothold 
in regions without previous production of malleable iron. Production 
of bog- and lake-iron thus went on in Sweden during the Middle Ages 
and continued until modern times. The same co-existence of techni-
cally different forms of iron production also seems to have been the 
case elsewhere in Europé, for example in 18th century Russia. In the 
same period that the large ironworks of the Ural region were estab-
lished, a Swedish traveller, Daniel Tilas reported, in 1738, that in the 
Olonetz province and Tula forges still used bog ore. In the former 
region he also saw peasants producing iron, mainly from bog ore, in 
primitive furnaces without waterpower.11 

The introduction of the new blast-furnaces, using rock ore and water 

8 Broberg 1990,p. 115. 
9 Magnusson 1985, p.30. 
10 Heckscher 1968, p. 43, for example assumed that the blast-furnace is not older than 
from the middle of the 15th century. 
11 Daniel Tilas: Kort beskrivning om en inom ryska gränsen gjord resa 4/2-6/4 1738. 
Bergskollegii arkiv, huvudarkivet EIII: 17. Riksarkivet. 
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power, meant larger investments and called for a more complex social 
organisation. Settlements with names that imply production of pig iron 
{hytta, benning etc.) became more common during the 13th century. 
As a rule they were situated in the mining regions with access to 
waterpower.12 Still, the producers were hardly full-time craftsmen. 
Houses for permanent living were not found at Lapphyttan, only dwel-
lings probably used for spending the night during working periods.13 

The development of the blast-furnace occurred simultaneously with 
a profound structural change of Swedish society, which can be 
labelled "feudalisation". A centralised state, a class of noble warriors 
dependent on the king, and an ecclesiastical organisation with 
churches and monasteries emerged. The process certainly raised the 
demand for iron, not only for arms but also, perhaps first and foremost, 
for building and ornamenting the new churches and castles. Beside 
this expansion of the national märket, international demand increased. 
The Hanseatic league played an essential role in the exportation of 
Swedish iron. Exact export figures are difficult to establish for this 
period. The overall view, however, is that the exported quantity varied 
considerably from one year to another, but that the main destinations 
were the same; Danzig and Liibeck.14 Along the trade-routes from the 
mining regions to the ports, new towns arose which were links 
between the Hansa and the producers.15 Merchants from these towns, 
Västerås, Arboga, Örebro, etc., are also mentioned as owners of blast-
furnaces and parts in mines. 

Internationally, monasteries often seem to have played an important 
role in the medieval production of iron.16 One reason for that seems to 
have been that the monastery was able to redistribute agricultural 
products to more or less full-time experts on iron production. In Swe-
den, however, the monasteries were, as a rule, not situated in the cen
tral mining areas.17 Monasteries have most certainly owned blast-

12 Hyenstrand 1974, p. 151. 
13 Magnusson 1985, p.29. 
14 Kumlien 1953, p.309f. Sprandel 1985, p.315, also mentions Antwerpen, Ham
burg and Kingston etc. as occasional importers of Swedish iron. 
15 Hyenstrand 1985, p.359. 
16 Hult 1988, p.202 f. Gimpel 1979, p.75. 
17 With the exception of Gudsberga, a Cistercian monastery established as late as in 
the 1480s in the district of Dalarna. The monastery was expropriated by the state after 
the reformation in the first half of the 16th century and in the 17th century an iron-
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furnaces but there is no obvious indication of a deeper integration of 
the production in the monastic organisation.18 The Ny dala monastery 
in the southern part of Sweden has been suggested as an exception in 
this respect but even in this case there is no firm proof of any monasti-
cally organised production. However, the production of iron in the 
area, which was based on bog ore, expanded drastically because of the 
monastery's activities in the region.19 Whether this was a direct out-
come of the monastery's production or a result of extensive taxation on 
iron is impossible to conclude. It may have been in the interest of own-
ers of ironworks, even noble owners, that feudal rents were collected 
in the form of iron.20 

During the High Middle Ages the state announced an enhanced 
interest in iron production. In the 14th century charters were given to 
miners in two of the main regions, Norberg and Närke.21 This has to be 
viewed against the background of the overall strengthening of the 
state. During the same period rural and urban laws were laid down, a 
number of related defensive castles were erected, and a national sys
tem of taxation was created.22 The Crown, however, did not yet seem 
to regard the mines as a regale (royal prerogative) or announce any 
ambition to organise production. First and foremost, the charters dealt 
with the king's prerogative in taxes and fines from the miners. 
Through these charters the producers' Corporation was established, 
having its own jurisdiction and organisation. The king's bailiff, to-
gether with twelve selected assistants from the miners' corporation, 
was given the task of supervising the jurisdiction and collecting taxes 
and fines.23 

works was established on the site, ironically called "The Monastery", Klosters bruk. 
See Götlind 1988, p. 80. 
18 Hult 1988,p.226. 
19 Karlsson 1985, p.341. The trends of iron production in the area is graphically 
shown in Magnusson 1986, p.226. 
20 This raises questions about property relations. What was it that the nobleman and 
the monastery owned, the production unit or the right to the rent? A question that 
seems to be general for our understanding of property relations in pre-capitalist socie-
ties. See Gurevitj 1979,p.52. 
21 For Norberg in 1354 and for, what is called, "The Western Mine" (Västra berget) 
in Närke in 1340. 
22 Lindkvist 1988, p. 15 f. Lönnroth 1940, p. 139. 
23 The number of twelve assistants is mentioned in both charters, but that they ought 
to be selected by the king's bailiff is only stated in the charter for Norberg. 
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This primary interest in taxation dominated the policy of the Crown 
until the middle of the 16th century. In the first half of the century the 
exiled intellectual Olaus Magnus argued that the main economic force 
of the Swedish state came from taxes on mining and the production of 
minerals.24 This may have been an overstatement but låter research 
has stressed the central role that incomes from the production of 
copper and iron had for the economy of the Crown.25 

During the reign of Gustavus I (1523-1560) the state began to be 
more organised on a national level. The Crown was now regarded as 
the proper owner of mines and mineral findings. Efforts were also 
made to control production. In medieval times pig iron had been 
manufactured into osmundar, chopped pieces of malleable iron which 
were packed and sold in barrels. Osmund iron was exported to the 
northern parts of Germany, where it was manufactured to bar iron. 
This trade of semi-refined products now came to be regarded as a 
waste of national resources.26 The märket price for bar iron was about 
twice the price of osmund iron. The quality of the latter was also more 
difficult to control and therefore less suitable for trade. In a resolution 
from the Diet of 1604 it was generally suspected that producers put the 
good pieces of iron on top of the barrel in order to camouflage the bad 
ones in the bottom.27 The ambition of the Crown was thus to reform 
the industry towards production of iron bars. The bergsmän (sg 
bergsman', iron producing peasant) were urged to build forges and the 
Crown tried to enroll skilled forgemen and other experts from abroad, 
mainly from Germany and the Walloon provinces. During the same 
period Ivan the Terrible seems to have made similar efforts to expand 
iron production in Russia through enlistment of foreign producers.28 

Both kings thus appear to have been well aware of the vital importance 
of an intensified iron production for the power of the expanding state, 
not least the military side of this strength. 

24 Olaus Magnus 1982, p. 266. 
25 Odén 1955, p.305 f. 
26 Heckscher 1954, p.71. See for example Gustavus I's letter to the bailiff Tord 
Olsson 9/7 1545. (Konung Gustav den forstes registratur vol. 17) 
27 The ways of manipulation were many. In a decree of 17/11 1526 Gustavus I for-
bade the use of heavy barrels for the osmund to manipulate the weight. The com-
plaints of bad or ill chopped iron were also very common. (Konung Gustav den 
förstes registratur vol. 3). 
28 Kellenbentz 1977, p. 502. 
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In the 1540s the S wedish Crown aimed to play a more central role in 
the agricultural as well as in the industrial production of the country. 
As Birgitta Odén has argued this new economic policy was a way of 
solving basic financial problems.The Crown's dilemma was a non-
monetary income, mainly consisting of agrarian products, and costs, 
mainly military ones, that had to be paid in hard cash.29 A state ad-
ministrated iron production must have been a tempting way to solve 
the problem. For this purpose iron could be manufactured into arms or 
sold on the international märket. During the 1540s forges were built by 
the Crown. These new units were often directly connected with a blast-
furnace and situated near the mine.30 In the same period national pro
duction of arms was promoted. To a high degree this manufacture was 
supported with raw materials from state-owned forges.31 This cer-
tainly meant that the iron production increased in the second half of the 
16th century. Export flgures remained the same as during the first part 
of the century, but domestic consumption of iron most certainly in
creased by the expansion of the armament industry. As a consequence, 
Sweden was nearly self-sufficient in armour at the end of the 
century.32 

Gustavus Fs purpose and ultimate goal in many respects seem to 
have been the same as those of Peter the Great, one and a half centuries 
låter. The comparison however fails on one major point. The units that 
were constructed in 16th century Sweden were much smaller than the 
Ural industries in the beginning of the 18th century. Often they con-
sisted of only one blast-furnace, one forge and one manfacturing 
hammer. In 1548 Gustavus harshly blamed the constructor Marcus 
Hammarsmed, a forgeman of German origin, for building the forges 
unnecessarily big when he wanted to construct a forge consisting of 
two tilt hammers.33 

Several historians have stressed that noblemen and merchants can 
be shown to have owned some medieval production units. However, 
from the viewpoint of the much richer economic source material of the 

29 Odén 1967. 
30 Odén 1955,p. 104 f. 
31 Florén 1987, p. 2. 
32 Odén 1966, p. 261. 
33 Gustavus I to Marcus Hammarsmed (hammersmith) 6/6 1548. (Konung Gustav 
den förstes registratur vol. 19). 
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16th century, it is clear that the bergsmän were then the dominant pos-
sessors of blast-furnaces and forges.34 It seems odd to suggest totally 
different property relations two centuries earlier. If this was the case, a 
very interesting development had taken place whereby possession of 
the means of production had been transferred from the nobility and 
burghers to the peasantry. Before such a hypothetical process gains 
firmer proof, it seems more reasonable to assume that the social base 
of the medieval iron production is to be found in the class of 
bergsmän. The expanding märket for iron, largely due to the Hanseatic 
commerce, created opportunities for members of the group to enrich 
themselves. In the 15th and 16th centuries the bergsmän also gained 
an important political role, a position they lost during the following 
centuries when other classes came to dominate the most profitable 
parts of iron production.35 

The medieval mine charters give a first glimpse of the social organi
sation of production. Though qualified foundrymen and forgemen are 
mentioned, it seems reasonable to assert that the division of labour in 
some cases went beyond the ordinary peasant household. The charters 
do not regulate in detail the relationship between these workers and the 
bergsman, proprietor of the means of production. On one important 
point, however, there is an explicit regulation of the relationship be
tween the groups, namely if the forgeman produced bad iron. On such 
occasions he had to pay fines to the king.36 As mentioned above, this 
control of the quality of the product was essential for commercial 
success. 

Like the almost simultaneous charter for the copper mines in Falun, 
these charters say little about the organisation of work. For example, 
they neither stipulate working hours nor wages. Supposedly this is 
explained by the small-scale work in the iron mines, which often con-
sisted of open pits where the bergsman worked with his household and 
occasionally some hired labour. Regulations for how such labour 
ought to be hired are given in the charters. The workers were free 
according to the law but harsh restrictions were laid down against 
34 For example Stahre 1958, p.256. Bertil Boethius gives a similar outline of the 
development of the property relations at the copper mines in Falun. See Boethius 
1965, p. 99-124. See also the discussion in Magnusson 1985, p. 31. 
35 Söderberg 1948, p. 16 f. 
36 The charter for Norberg 1354 (Kongl. stadgar, förordningar, privilegier och reso
lutioner). 
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leaving the mine before the contracted time (not less than half a year) 
had elapsed.37 The tradition of giving the mining regions status as 
sanctuaries, where criminals convicted for minor offences were par-
doned, must surely have been a push factor behind the recruitment of 
labour.38 

Very little research has been done about the social organisation of 
work at the Crown's ironworks {bruk) during the second half of the 
16th century. The forgemen of these works produced bar iron from raw 
materials that they received from the Crown. As a rule they were paid 
in iron. It is also probable that the production for the Crown only par-
tially filled their working day and that they were also permitted to pro
duce and sell iron directly on the märket. This means that the produ-
cers still had a direct contact with the commodity märket and did not 
always have their contacts channelled via the non-producers. The 
same relationship between producer and non-producer is clearly vis-
ible in the armament industry, where the smiths were free to produce 
for the märket once they had fulfilled the Crown's orders.39 

The specialisation and division of labour meant that the proportion 
of persons engaged in agriculture diminished in the mining areas. This 
change demanded an increased support of food from other regions. 
The difficulties with the food supply are clearly illustrated in the 
medieval charters which stipulate restrictions on commerce at the 
mine. There were specific regulations regarding distribution of beer, a 
prohibition which was probably a way to enforce discipline at work. 
There were also attempts to regulate food prices to avoid usury.40 

Similar problems were at hand at the state-owned ironworks in the 
16th century. To facilitate the food supply to the workers, production 
units were often situated close to royal estates, where the bailiff could 
redistribute the rent in kind to the workers. 

Support of the mining areas seems to have been carried out by indi-
vidual peasants from the agrarian regions around lake Mälaren. They 
sold food to the miners and were paid in iron. During the late Middle 
Ages and in early modern times these areas also paid their feudal rent 

37 Ibid. 
38 This freedom is mentioned in several charters. 
39 Florén 1987,p.76. 
40 The charter for Norberg 1354 (Kongl. stadgar, förordningar, privilegier och reso
lutioner). 

15 



in the form of iron. This commerce may have favoured a stratification 
among the peasants. Quite obviously, they carefiilly chose their cus-
tomers. When the production at the silver mine in Sala expanded dur-
ing the 16th century the population in the nearby mining regions com-
plained that they lost their maintenance. Thus, when Carl Bonde, one 
of the leading Swedish noblemen of the first half of the 17th century 
with a strong interest in mining and iron industry, discussed the iron 
tax, he saw it as a suitable rod to force the peasant to transport food to 
the mining areas.41 

Legislation and State Administration 

Since the Middle Ages the Swedish Crown had tried to regulate iron 
production. Accordingly, the Crown's interest in this field was not 
completely new for the 17th century but with the sharp increase in 
bar iron export from the 1620s a new policy was designed. During 
the 16th century the Crown had become a big producer of bar iron. 
As such it had partly controlled the development of the trade. 
Swedish iron production, however, was very fragmentised. Producers 
had difficulties meeting the increasing demand. Further, the Crown 
had problems with the management of its works and from the begin-
ning of the 17th century began to let them to private persons. Beside 
these units, most of the production was carried out by bergsmän in 
small, co-operatively owned furnaces and forges, where iron was 
made only during a short time each year. 

Conditions for a more co-ordinated and rational production impro-
ved when merchants and noblemen from the beginning of the 17th 
century began to set up integrated agricultural and industrial units. At 
the same time, the Crown started to sell its ironworks. Instead of 
through ownership it tried to control the fast growing iron industry 
with the help of a special administrative and legal system. A central 
authority, Bergskollegium (the Board of Mines), was established in 
1637 and got its final profile in 1649. Carl Bonde, the first president of 
the Board, worked out the principles for the industry. As a whole these 
principles survived right up to the middle of the 19th century when the 
system of regulation was finally abolished.42 

41 Eriksson 1940, p.28. 
42 Heckscher 1936, p.477. Hildebrand 1987, p. 111 ff. 
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The main aim of the new policy was to stimulate production and 
export of bar iron. A new type of owner, the ironmaster, was born and 
played a central role in the system. The importance of the bergsmän 
was indeed acknowledged but they were given a subordinated role in 
the industry. 

The mining policy of the state had two closely connected aspects. 
The first concerned the labour force, mainly the question how to obtain 
and keep a skilled labour force (forgemen and blast-furnace workers). 
A special legislation was designed, Hammarsmeds- och Masmästar-
ordningarna,43 The ironmasters were, from that point, forbidden to 
hire forgemen or blast-furnace workers who could not prove their 
craftsmanship. 

The other aspect concerned more precisely the organisation of 
Swedish iron industry. The purpose was to reduce costs and increase 
production of bar iron for the fast-growing European märket. This 
policy had four main principles.44 First of all the purpose was to speed 
up the transition to bar iron production on a larger scale, that is in 
bigger and more efficiently conducted forges. The ironmasters were 
favoured by several state measures. At the beginning of the 18th cen-
tury they got, for instance, preference to farmsteads owned by the 
Crown if they were indispensable for production.45 

Secondly, the Crown wanted to guarantee stable prices on primary 
products, foremost charcoal and pig iron. Therefore it was important to 
limit competition for timber, iron ore, charcoal, and peasants' labour. 

Thirdly, the quality of exported products had to be ensured. It was 
commonly feared that Swedish bar iron would lose its international 
position if iron of bad quality was delivered on the märket. Therefore 
bar iron had to be controlled before it was shipped off to another coun-
try. This control was performed at a special weighing authority, järn
vågar, in the export towns. It was however rather difficult to attain a 
reliable inspection. In reality, it was only controlled that the iron had 
the ironworks' individual hallmark.46 

The fourth principle was connected with the second. It was feared 
that the Swedish woods would be devastated because of too much 

43 Boethius 1951, pp. 151 and 185 ff. 
44 Samuelsson 1969, p.35. 
45 Heckscher 1936, p.498. 
46 Heckscher 1936,pp.494-95. 
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felling. This was a threat especially in the region of Bergslagen (cf 
below, The Peasantry). As a consequence, the woods in this region 
were reserved for mining and pig iron production while the bar iron 
production was to be located outside Bergslagen. Before a new forge 
hammer could be built a careful investigation had to be done by the 
Bergskollegium. One of the most important questions was the supply 
of and competition for wood in the examined region. An owner was 
not allowed to build a new works or to expand production without 
prior permission from the Board. 

The goal of this policy was to bring about a clear division of labour. 
The peasants should mine and smelt the ore to pig iron while the 
profitable operation, the bar iron production, was reserved for the 
ironworks. This policy was only partly successful. The production of 
bar iron did not stop in Bergslagen and in many places the peasantry 
continued to produce bar iron.47 The policy had, however, some 
noticeable effects. After the middle of the 17th century production 
increased faster outside than inside Bergslagen. 

There were two provinces in particular which saw a rapid increase 
in production; Värmland and Uppland. The growing relative impor-
tance of iron production in these provinces was, however, partly an 
effect of units closing down in the central areas of Bergslagen. During 
the 1680s, 80 to 90 forges were closed. Even though production in
creased in the old mining areas up to 1720 the real expansion of the 
industry took place outside this region.48 

Another effect of the new policy was larger and more efficient 
works, as well as the new form of industrial management; the ironmas-
ters 49 As industrial owners and employers they represented a dyna-
mic, almost capitalist element in Swedish society. But since they 
owned large woods and landed properties they were also deeply rooted 
in the world of the feudal lords. This explains why they could not, 
more than temporarily, act as representatives for a truly dynamic 
strategy. This became particularly evident at the end of the 17th 
century when the increase was followed by a calmer period. 

The ironmasters have, for a long period of time, been of great inter-
est to Swedish historians, especially in the field of economic history. 

47 Boethius 1951, p. 122. 
48 Heckscher 1936, pp. 482-84. 
49 Boethius 1951,pp.l09-110andHildebrandl957,pp.60ff.andl65ff. 
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In spite of this there are still many unsolved problems. One question of 
great interest is how these industrialists managed to build and run the 
ironworks as companies in a pre-industrial, feudal environment. What 
was the relationship between the workers and the manager or between 
the manager and the peasantry in a district? What characterised the 
ironmasters' ideas and mentalities, their social identity and their poli-
tical ambitions? These are questions which ought to be subjected to 
further inquiry, especially in a comparative perspective: what were the 
similarities and differences between industrialists in different parts of 
Europé? 

* 

In the year 1695 Sweden had, according to one reliable source, 324 
forges. Finland, which was a part of Sweden, had only ten. Nearly 
two-thirds of them were situated within Bergslagen. Together they 
were allowed to produce 31,000 tons of bar iron. One hundred and ten 
forges owned by bergsmän produced only 2145 tons.50 On the other 
hand, the latter produced a greater part of the pig iron.51 

To be successful the new legislation required local supervision. 
Sweden was therefore divided into smaller mining districts, each 
supervised by a mine inspector {bergmästare) with mine bailiffs 
(bergsfogdar) who served as assistants. New special courts were also 
established, in which the mine inspector had the role of chairman. 
These courts settled legal matters related to the mining industry. It 
should be noticed that the Swedish mining districts differed fundamen-
tally from the Russian ones. The latter were a kind of large, private, 
feudal estate, the former a part of state administration. 

During the 18th century mining policy changed to some extent. 
Instead of limiting the number of forges in Bergslagen, the Crown, 
with support of the ironmasters, restricted production at each iron
works. This was hoped to limit the total production and force the 
prices of bar iron to rise on the international märket. The goal was also 
to counteract a continued increase of charcoal prices. This restriction 
of bar iron production attained its definite form in the middle of the 

50 Boéthius 1951, p. 117 andHeckscher 1936, pp.482-85. 
51 As late as the middle of the 1830s the bergsmän produced nearly 65 % of the total 
amount of pig iron in the old mining-districts. Montgomery 1970, p. 74. 
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18th century. The control was carried out in the export towns.52 

The older generation of Swedish historians unconditionally gave the 
ironmasters and the Crown credit for this change of policy at mid-18th 
century. According to this point of view, such regulation made it pos-
sible for the ironmasters to restrain the demand of the peasantry for 
higher prices on charcoal, transports and labour and to keep prices 
high on the export märket. During the last years this point of view has 
been questioned. The new policy is seen rather as the result of a con-
flict of resources between different interest groups in a dualistic sys
tem.53 The peasantry is thus given a more active role, exerting pressure 
in order to restrict production. 

Another question, closely connected with this, is why the bergsmän 
in some regions could survive as producers of bar iron, sometimes 
even increasing their quantities, while in other regions their production 
declined. In Gästrikland and Dalarna the bergsmän held their position 
in spite of many ironworks.54 This can been explained by the devel-
opment of agriculture and an improved economic situation for the 
peasantry, foremost for the bergsmän.55 When agriculture offered a 
better living they became less prepared to produce charcoal or trans
port iron during the winter season for low payment. As the organisa
tion of production implied that the charcoal producer should own 
horses and equipment, it was not realistic to rely on the growing class 
of landless. When agriculture gave opportunities for increased income, 
the peasants secured a more stable foundation in their struggle for 
higher prices with the owners of the ironworks. 

Just before the middle of the 18th century, at the same time as the 
limitation of the production was settled, the ironmasters established 
their own organisation, the Ironmasters' Association. Its purpose was 
to cater to the interests of the ironworks owners. The Association also 
granted loans to individual ironworks. In the long run it was very im-
portant for the development of the trade since it actively supported 
metallurgical research and spread information within the technical 
field. The organisation also acted as an inspector and as such had an 
important role in maintaining quality and prices of Swedish bar iron. 

52 Hildebrand 1957, pp. 160 ff. and Hildebrand 1987, pp. 114-117. 
53 Karlsson 1990. 
54 Boethius 1951, pp. 117 and 122. 
55 Isacson 1979. 
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This was especially important in a period when Russian bar iron began 
to compete with Swedish bar iron on the British märket.56 

* 

During the first half of the 19th century restrictions on the level of pro-
duction were gradually abolished. In 1803 a new decree was issued 
which allowed considerable increase in production. The normal pro-
duction per hearth came to be 70 tons of bar iron compared to the nor
mal level of under 60 tons that prevailed before the new decree. Thirty-
five years låter, in 1838, an additional decree was issued which increa-
sed licensed production. The permitted level rose to around 90 tons per 
hearth. These two decrees were partly motivated by a decreasing use 
of charcoal per produced unit of bar iron. At the same time there was a 
marked presence of liberal ideas that claimed that all production units 
should make their own decisions concerning production levels.57 

Finally, in 1846, the regulation policy was abandoned. The iron-
works could thereafter apply for "right to unlimited production". This 
meant that the production units, for the first time in over one hundred 
years, could increase their production capacity. By that time technical 
development had reached a fairly high standard and a rise in produc
tion could take place despite diminishing resources. 

Other changes in the legal framework that were directed towards a 
more liberal iron industry included free trade with pig iron and char
coal. Pig iron trade was released in 1835 while the charcoal trade was 
set free in connection with the abandonment of the regulation policy in 
1846.58 

State pressure, enforced through Bergskollegium, was not only 
relieved towards production proper. Rules and regulations directed 
towards the working population in the mines and ironworks were also 
changed or abolished. Having previously lost some of its original 
power in the 18th century, Bergskollegium lost even more. In 1828 its 
special jurisdiction was repealed, and attempts to issue new adminis
trative decrees concerning the forgemen and the workers in the blast-

56 Hildebrand 1987, p. 120. Samuelsson 1969, pp. 113-115. Boethius 1951, p.190. 
Heckscher 1968, p.202 and Carlsson 1970, p.48. 
57 Boethius & Kromnow 1947-1968, part II pp.445-457 and 744-782. See also 
Rydén 1991, pp. 42^9. 
58 For the development after 1846 see Boethius & Kromnow 1947-68, part II, 
pp. 783-840. 
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fumaces were not successful. The decree of 1823 concerning the 
forgemen became the last valid one. In 1858 the Bergskollegium was 
abolished and iron industry fell under the juristiction of another ad
ministrative body, Kommerskollegium, which handled all questions 
regarding industries and crafts.59 

Märkets for Swedish Iron 

Reliable figures on the total production of bar iron and ironware in 
Sweden do not exist before the end of the 1830s.60 Prior to this date 
one has to rely on export figures, in combination with an estimation of 
the proportion between exported iron and total production. The calcu-
lation of iron production is, however, complicated by the fact that no 
figures exist covering total Swedish iron export before 1711.61 Until 
then export figures for occasional years of the 17th century have to be 
used.62 

Starting with export, the figures indicate a rapid increase in export 
from the beginning of the 17th century. In 1604 about 6570 metric 
tons were shipped to other countries,63 as compared to approximately 
7140 tons in 1620.64 During the period 1637-41, an average of 11,670 
tons went abroad per year. Förty years låter, 1679-80, the figure had 
more than doubled to 25,880. The increase continued and during the 
period 1711-1716, an average of 32,800 tons were sent out of Sweden 
annually.65 

During the 17th century England gradually became the major im
porter of Swedish iron. Earlier, during the Middle Ages and the 16th 
century, Swedish iron had been shipped to harbours around the Baltic, 
foremost Liibeck and Danzig.66 When export began to increase at the 
beginning of the 17th century, a greater part went to Western Europé. 
By the middle of the century about half of the exported quantities went 

59 Karlsson 1990 and Boethius & Kromnow 1947-68, part II, pp. 832-40. 
60 Attman 1986,p.44. 
61 Hildebrand 1957,p.90. 
62 Heckscher 1936, pp.464 and473, and Hildebrand 1957,pp.35 ff. 
63 Heckscher 1936, p. 464. 
64 Hildebrand 1957, p. 11. 
65 Heckscher 1936,p.473. 
66 Hildebrand 1957, pp. 11 ff. 
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to Holland.67 One decade låter, however, England had become the 
main destination. From the end of the 1660s England was, beyond 
comparison, the most important märket for Swedish bar iron.68 

During the 18th century most Swedish iron continued to be pro-
duced for the British märket. More than half of the bar iron went to 
harbours in England and Scotland. Other important customers were to 
be found in the Baltic area, France and Portugal. On the other hand, the 
share of the exported quantity that went to Holland decreased gradu-
ally during the same period.69 

If the 17th century experienced a substantial increase in export, 
there was a reversed tendency in the following century. At the begin-
ning of the 18th century growth first slowed down and then ceased 
completely after the new restriction policy was introduced at mid-
century. During the forties an average of 42,500 tons were exported. 
This figure had gone up slightly to 44,000 tons during the period 
1770-1779, and to 48,000 tons in the last decade of the century.70 

From the 1660s Swedish iron had successfully satisfied the fast 
growing demand of semi-manufactured products on the British mär
ket. At the beginning of the 18th century Sweden provided 90 % of the 
bar iron imported by England. However, the situation changed drama-
tically from the middle of the century. In the 1750s Russia became a 
dangerous rival. After only a couple of decades Russia had become 
England's principal supplier of bar iron. During the 1780s, 63 % of the 
bar iron imported by England came from Russia and 35 % from Swe
den 71 The fast growing demand for iron during the first phase of the 
Industrial Revolution was mainly satisfied with iron from Russia. 
Sweden managed, however, to survive on the British märket, since it 
was able to produce high quality iron requested by the märket in Shef-
field.72 

As a consequence of the rapid increase of Russian iron production, 
the Swedish share in the European production of iron decreased during 
the 18th century. At the beginning of this century Sweden accounted 

67 Hildebrand 1987, p. 17. 
68 Hildebrand 1957,p.49andHeckscher 1936, p. 475. 
69 Hildebrand 1987, p. 18. 
70 Hildebrand 1987, p. 17. 
71 Hildebrand 1957, p. 105 and Hildebrand 1987, p. 32. 
72 Hildebrand 1957, pp. 104 ff. 
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for approximately 25 to 30 % of the total European production. At the 
end of the century the Swedish share was not more than 10 to 15 %.73 

* 

Let us now turn to production proper. The question is how the Swedish 
production changed during the 17th and 18th centuries? Export figures 
give us a hint. The majority of iron was exported, but how much? 
According to estimations made long ago by Eli Heckscher, 80 % of the 
total bar iron production was shipped to other countries around the 
year 1700.74 For the rest of the 18th century he thought it likely that an 
average of 85 to 90 % went abroad.75 This share was probably stable 
during the first half of the 19th century, since the importance of the 
home märket did not increase until the 1880s.76 

This estimate is the most reliable one available to us. But on the 
whole it is very uncertain. First of all it is not out of the question that 
many ironmasters clandestinely sold bar iron at the production site or 
at the local märket. More important perhaps, was the illegal selling of 
iron or the exchange of iron for other products that the workers were 
involved in 77 Another source of insecurity is the iron which slipped 
away from the iron producing peasants to local and regional custom-
ers. The bergsmän as well as other peasants in Bergslagen often had 
small forges at their farmsteads where they manufactured different 
kinds of ironware. During the 18th century metal-working was highly 
developed in many parts of Sweden. The craft sometimes became the 
prime source of livelihood, but was generally practised during the 
winter as a complementary occupation to agriculture and cattle-
breeding.78 

It is thus impossible to present any reliable figures of pre-industrial 
production and consumption of iron goods in Sweden. Heckscher, who 
to a large extent relied on information from the ports where iron from 
the individual works was controlled, has probably underestimated the 
home-market for bar iron in Sweden. This partly secret refmement of 
iron for the Swedish märket entailed an increasing division of labour 

73 Hildebrand 1957, pp. 153 and 158. See also Fremdling 1986, chapter 1. 
74 Heckscher 1936, pp.476-477. 
75 Heckscher 1968, p. 201. 
76 Attman 1986, p. 9. 
77 Floren 1987, p. 85 ff. 
78 Isacson & Magnusson 1987. 
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and was an important factor in the transition from pre-industrial 
Swedish society to an industrial nation. 

Social Organisation of Work During the I7th and 
I8th Centuries 

The process of iron production can crudely be divided into three dif-
ferent parts: mining, melting and forging. During the 17th century, 
when these three areas of work became more autonomous, an 
increased differentiation and divison of labour was obvious. Royal 
decrees were issued for each branch of activity. The decrees regulated 
essential aspects of work discipline and relations between employers 
and employees. As has been noted above, this separation of branches 
partly corresponded to a change in property relations. To a large extent 
the bergsmän lost their influence over the forges to merchants and no
blemen. On the other hand, the bergsmän often maintained control 
over mines and blast-furnaces. The structural result was a situation 
where different types of social organisation and different forms of 
property relations had to co-exist and integrate. 

Mining 

Compared to the research done on the ironworks, relatively few stud
ies have focused on the mines. As had been the case during the Middle 
Ages, mining was still a rather small-scale activity dominated by peas-
ant households during the 17th and 18th centuries. Agricultural work 
and activity at the blast-furnace were coordinated in an annual cycle. 
The mines were often nothing more than open pits, where the ore 
could be easily removed with horse and cart. In the second half of 18th 
century the mines in the Nora and Linde region were still of this type 
and were only worked part of the year.79 In a charter of 1649 Queen 
Christina also complained that the bergsmän often preferred to hold on 
to their small pits instead of switching over to centralised production.80 

An important exception to this small-scale, peasant dominated orga
nisation was the Dannemora mine in central eastern Sweden where the 

79 Bergenskiöld 1875. 
80 General charter for iron production (Järnbergsordning) 6/7 1649 § 12. (Kongl. 
stadgar, förordningar, privilegier och resolutioner). 
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privately owned ironworks disposed of parts in the mine and worked it 
with hired labour.81 

Technical organisation of work was supervised by the corporative 
body of the bergslag, which was also an administrative term signi-
fying the well-defined regional units of the mining and iron working 
area. Bergskollegium and the Crown's bailiff also took an active part 
in supervision. The ownership of the Crown to the entrails of the earth 
was now firmly established and shares, giving use rights, were dis-
tributed among holders of allotments in the blast-furnaces. Those who 
did not produce pig iron were not to have any part of the mine at their 
disposal.82 During the 18th century the rights of the Crown became 
somewhat softened. In a letter to Bergskollegium in 1729 the govern-
ment declared that everyone was now free to invest money and buy 
shares in the mines (cf the Russian manifesto of 1782). 

At the court of each mining district a schedule was laid down to 
decide when the teams from the different blast-furnaces were allowed 
to mine. Costs for major technical installations, such as whims or drain 
pumps, were distributed among the bergsmän. The scattered rights of 
disposition could obviously set great obstacles to technical innova
tions. Svante Lindqvist has recently studied the failure to introduce 
steam driven pumps at the Dannemora mines in the 1720s. As a basic 
cause of the lack of success he underlines the internal conflicts 
between representatives of different ironworks in the region.83 

At the copper and silver mines a work-force of specialised miners 
developed during the 16th and 17th centuries. A similar process may 
also be traced at the iron mines, though little is known about its range 
and intensity. One of the most obvious examples is Persberg, in the 
region of Värmland, where miners in the 1670s sold ore to the 
bergsmän who, by then, specialised in pig iron production. Changes 
were also at hand in other regions.84 For example, in the Nora and 
Linde district local regulations from the second part of the 18th cen
tury often mention specialised miners. This alteration of the social or-

81 Hildebrand 1957, p.257. 
82 General charter for iron production (Järnbergsordning) 6/7 1649 § 5, 11 and 12. 
(Kongl. stadgar, förordningar, privilegier och resolutioner). 
83 Lindqvist 1984,p.297. 
84 Weinhagen 1958, p.288. Furuskog 1924, p. 113. Hildebrand 1987, p.73ff. and 
Hildebrand 1957p.258. 
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ganisation of workprobably also demanded a firmer supervision of the 
workers, who were no longer members of the household of the 
bergsman. Thus, quite logically, local regulations from Nora and 
Linde often stipulated working hours and manners at work.85 

Pig Iron Production 

In most regions the blast-furnaces were owned by bergsmän. In this 
respect the ironworks in the area around Dannemora were somewhat 
exceptional. The works built up, primarily by Louis De Geer, in the 
first half of the 17th century generally included blast-furnaces. As a 
rule these were built of stone in contrast to the Swedish tradition of 
blast-furnaces built of logs, pebbles and sand {mull timmer hytta). 
Another important technical improvement during the 17th century was 
the transition from leather to wooden bellows, a development which 
increased production considerably.86 Bergskollegium urged the bergs
män to build bigger and more efficient furnaces. It is doubtful whether 
these appeals had any effect during the 17th century. In the 18th 
century, however, the number of blast-furnaces decreased quite drasti-
cally in several districts, probably partly as a consequence of state 
attempts to establish more rational and effective production units.87 

Even though qualified workers at the blast-furnaces are already 
mentioned in the medieval material, it seems reasonable to assert that 
the primary work-force had been the bergsman and his household. 
Regulations for the blast-furnaces of 1638 aimed to change this and 
stipulated that the masmästare (the most skilled worker at the blast-
furnace) alone was to be allowed to command and be held responsible 
for production.88 The compentence of the masmästare was, at the 
same time, regulated by and subordinate to the control of the bergs
ting. His requisite skills were prescribed and controlled in a similar 
way as the craft guilds in the towns supervised the artisans' skills. This 
change in the organisation meant that the work of the bergsman 
became concentrated on the supply of raw materials and on minor 

85 Bergenskiöld 1875,p.90 f. 
86 Hildebrand 1957, p. 26. 
87 Weinhagen 1958, p.300 and Hildebrand 1987, p. 127. 
88 Regulation for the foundry masters (Masmästarordning) 6/11 1638 1, 3. (Kongl. 
stadgar, förordningar,privilegier och resolutioner). 
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tasks at the blast-furnace. Nonetheless, it was still he who sold the 
commodity, the pig iron. 

The bergsman 's trade with pig iron was often restricted. During the 
17th century, and even more notably during the following century, 
many bergsmän were bound to putters-out, who supported them with 
food and/or capital. The putters-out were either iron merchants from 
nearby towns, selling pig iron to forges, or ironmasters, wanting to 
provide for their own demand of raw materials. How this putting-out 
system operated in detail and how tightly the bergsman was tied to the 
putter-out has not been studied. However, in numerous regulations 
during the 18th century problems are mentioned which divulge the 
complications of the system. Such problems are usally connected with 
production organised as a putting-out system. For example, the 
putters-out often complained that the bergsmän sold the pig iron to 
others and used the capital entrusted to them for other purposes. 

The relationship between the bergsman and the putter-out often 
seems to have led to deep indebtedness of the former. Thereby, a 
situation sometimes arose where the bergsman was forced to leave his 
homestead as well as his share in the blast-furnace. The putters-out 
were legally prohibited to expropriate the property of the bergsman but 
they nevertheless could inställ a new occupier. 

Bar Iron Production 

Mainly two methods of producing bar iron were used in Sweden dur
ing the 17th and 18th centuries. They are named after their respective 
geographic origin; the German and the Walloon processes. The latter 
was introduced by Louis De Geer and other Walloon ironmasters in 
the first half of the 17th century. Without going into technical details, 
it is important to emphasise that the ironworks using the Walloon 
process were often integrated production units with both blast-
furnaces and forges. The hammer crew in the Walloon process was 
larger and the production level was higher. It also proved to be a 
process well suited for ore from Dannemora.89 

The centralised ironworks in the Dannemora region were, however, 
an exception from the general picture. Usually, the ironworks solely 
consisted of one or two forge hammers. As has been mentioned above, 

89 Björkenstam 1990,p.84. 
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the state strove to locate the forges outside Bergslagen and in the 
hands of ironmasters. In the 1680s several forges situated in Berg
slagen, often owned by bergsmän, were closed down on the initiative 
of the Bergskollegium. Despite this, bergsmän continued their pro-
duction of both bar and osmund iron during the 18th century. The latter 
was produced mainly for barter with other peasants.90 

As was the case with the masmästare, the competence of the master 
forgeman was controlled by the bergsting, the actual task of super
vision being delegated to a staff of eldermen. To become a master the 
applicant had to be able to produce a certain amount of acceptable bar 
iron per week out of a fixed quantity of raw materials. 

The raw materials—pig iron and charcoal—were handed over to the 
forgemen by the ironmaster, and his book-keeper carefiilly accounted 
for the quantity distributed. Payment was per piece and was stipulated 
in state decrees. Food was distributed to the workers. What they re-
ceived was noted on their current account. The amount of bar iron deli-
vered by the forgeman ought to be in proportion to the distributed raw 
material and the payment enough to cover his previous acquisitions of 
food. At least twice a year the accounts were balanced and it was often 
found that the forgeman was indebted to the ironmaster. Debt bondage 
accelerated rapidly during the inflation of the early 18th century. 

It has been assumed by some historians that debt bondage was a 
conscious manoeuvre by the ironmasters to tie the forgemen more 
tightly to the ironworks. This assumption is supported by the fact that 
regulations in the royal decrees regarding forgemen' s mobility were 
generally linked to their indebtedness. A forgeman was not permitted 
to leave his ironmaster if he was indebted to him unless he found a new 
employer willing to pay his old debts.91 

No clearcut evidence has been presented in support of the opinion 
that ironmasters used debt bondage as a conscious policy.92 Avoiding 
unnecessary mobility among, and competition for, the workers was 
nevertheless a general consideration in the economic policy of the 17th 
and 18th centuries. Such an aim is clearly expressed in the control of 
establishment of new ironworks and in the regulations of forgemen's 

90 Boéthius 1951, p. 91. 
91 Boethius 1951, p. 159 f. 
92 Montelius 1959, p.49. Hildebrand 1957p.311. 
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payment. Another view of debt bondage is to see it as a hidden form of 
higher wage. 

In the state-owned ironworks of the 16th century, the forgemen 
seem to have had the opportunity to sell part of their production on 
their own. Regulations of the 17th century leave no room for such a 
custom, even though it seems to have been quite common that the 
forgemen at the forges, owned by bergsmän, were still paid in iron. 
Sometimes it was possible for the forgeman to produce the demanded 
quantity of bar iron with less raw materials than he disposed of. The 
forgeman often tended to regard the saved material as his property, 
which he could sell or manufacture to his own benefit.93 Regulations 
nevertheless condemned this habit and instead prescribed that the 
master forgeman be paid by the ironmaster for the value of the saved 
quantity. This payment for surplus iron and charcoal became a very 
important part of the forgeman's wage and varied between different 
ironworks.94 The surplus payment was criticised in the 18th century 
because it was assumed to lead to negligence and result in a poorer 
quality of the product. Quality control was, however, rather severe. 
Each forgeman was obliged to put his mark on the product and was 
thereby responsible for its excellence.95 

The payment for surplus iron and charcoal can be seen as an 
impetus for increasing productivity: the forgeman strove to produce 
more from a smaller quantity of raw materials. As mentioned above, 
the origin of this kind of payment was the wish to restrain the forge-
men's ambition to act independently on the commodity märket. This, 
in turn, presupposed the existence of a local märket for iron (cf above, 
Märkets for Swedish iron). In Sweden such a märket was created and 
upheld, at least partially, as a result of peasants bartering in Bergsla
gen and the ironworks' regions. The ironmasters' aim to support the 
work-force with foodstuffs may then be regarded as a way to exclude 
workers from the märket. For this purpose, however, actions taken 
were never totally successful. 

* 

93 Boéthius 1951,p.205. 
94 Montelius 1959, p. 59. 
95 Hildebrand 1957, p.235 and Regulation for the master forgemen (hammarsmeds-
förordning) 14/2 1637 § 8. (Kongl. stadgar, förordningar, privilegier och resolutio
ner). 
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To summarise the discussion above, two main features can be seen in 
the development of the social organisation of production: 

1. A breaking up of the domination of household-bound production 
which is clearly visible in the more marginalised role of the bergsmän 
in the overall process of production. Their leading positions during the 
late Middle Ages were taken over by a rising class of ironmasters 
firmly supported by the state. Growing ties of dependence also devel-
oped between the group of bergsmän and the putters-out. 

2. The emergence of a class of proletarian or semi-proletarian pro-
ducers who were legally free but did not own their means of production 
and did not even have the right to dispose them freely. The most clear-
cut proletarian group developed among the miners. At the blast-furna-
ces and forges a qualified group of producers expanded and was orga-
nised in a guild-like manner. Knowledge and skill of the members of 
this group were the most essential forces of production. To direct their 
productive capacity in the interest of the Crown and the ironmasters, 
they were gradually integrated in a patriarchal structure of power up-
held at the ironworks and supervised by the jurisdiction of the bergs
ting. 

The Peasantry and Iron Production 

From the very beginning, Swedish iron production was closely asso-
ciated with the agrarian sector of society. The iron producers were no 
other than the peasants who lived in the regions where the ore could be 
found and easily extracted—principally the hilly parts north of the 
central Swedish lakes, låter to be known as Bergslagen. These peas
ants did not specialise in iron production, but performed their tasks at 
the furnace and forge alongside with their tasks in the fields and 
woods. Naturally, they soon came to be regarded as a special group in 
society and were consequently given a special name—bergsmän—and 
in some cases certain privilegies. However, it is important to note that 
their production was always small-scale and partly aimed at self-
sufficiency. The members of each bergsman-household constituted 
the work unit. Neither the king nor any nobleman were directly 
involved in decision-making concerning the actual management of the 
furnaces and forges.96 

96 Boethius 1951,p.384. 
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However, this situation changed in the 17th century during which a 
large part of the iron production was transformed into larger enter-
prises, owned and controlled by persons with different social back-
grounds. The most renowned was the Walloon merchant Louis de 
Geer who established himself in Sweden around 1630, bringing a con-
siderable amount of Walloon workers with him. He was by no means 
the only one. These new ironworks produced larger quantities and 
more refined sorts of iron than the bergsmän (who did not, however, 
lose their importance as producers of pig iron). As a consequence, 
Swedish iron exports rose more or less steadily during the 17th cen
tury. 

These changes had profound effects upon the agrarian sector, out of 
which the iron industry had originally sprung and upon which it was 
still dependent. Before proceeding, it is necessary to point to some 
central characteristics of 17th and 18th century Sweden. 

First of all, Swedish peasants were personally free and not bound to 
the earth—"glebae adscripti". Thus, they could move at will and it 
seems that they did so to a large extent. Contrary to the Russian case, 
where ascribed state peasants and serfs were bound to the ironworks 
and where their conditions were gradually aggravated during the 18th 
century,97 Swedish peasants could not be arbitrarily forced to work for 
the ironworks, neither by the state nor by the owners themselves. 
Furthermore, a substantial part of the Swedish peasantry could be said 
to own the land that they tilled (even though 17th century ownership 
had a more restricted meaning than it was given in the 19th century). 
They were taxpaying peasants, skattebönder, and in return for the 
taxes that they consented to give (at the Diet) they were granted some 
political influence. Alongside with the taxpaying peasants there were 
also peasants who used land owned by others. These peasants were 
called landbor and were divided into two groups, depending on who 
the landowner was, namely Crown peasants and noblemen's peasants. 
Their rights to the land they tilled were weaker and they were not rep-
resented at the Diet, but they were just as free as the tax-paying peas
ants. 

Secondly, 17th and 18th century Sweden was characterised by the 
small amount of proletarian or even half-proletarian groups within the 

97 Portal 1950, pp.45-47. 
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agrarian population. Contrary to the English case, where e.g. enclosing 
and engrossing had created an army of vagrants as early as 1600, there 
was no labour surplus to speak of yet. This does not mean that landless 
groups were totally non-existent but they were comparatively few and 
comprised mostly elderly people who had been marginalised for vari-
ous reasons. Not many complete proletarian households existed. 

These two structural features—the personal freedom of the peasants 
and the absence of a proletarian labour surplus—faced the large-scale 
iron industry with a shortage problem. The shortage was not so much 
of skilled forgemen and other kinds of workers as it was of people who 
could perform auxiliary work such as transporting raw materials and 
goods to the ironworks and supplying charcoal for forges and furnaces. 
It has been estimated that, towards the end of the 18th century, 150 
kilograms of bar iron demanded an amount of charcoal which, in turn, 
demanded ten days' work. Around the middle of the 18th century, 
Swedish exports of bar iron amounted to around 45,000 tons. This 
means that the exported bar iron alone demanded something like three 
million workdays of charcoal burning and transporting.98 These are 
indeed stunning figures! 

Had the peasants been unfree, they could have been forced to per
form the tasks of burning charcoal and transporting goods. Had there 
been a surplus of landless labourers, they could have been offered jobs 
according to the capitalist way of organising production. But the situ
ation was more complicated than that. Therefore, the history of the 
Swedish iron industry in the 17th and 18th centuries is, to a large 
extent, the history of how the Swedish state and the ironmasters 
attempted to solve this problem and of how the peasants resisted some 
of their means. It was not until the beginning of the 19th century that 
the situation was altered, partly because the landless part of the popu
lation had grown considerably by then. 

To support the ironworks, the Swedish state tried to procure as 
favourable conditions as possible, given the aforesaid structural prob
lems. Bergskollegium laid down general rules concerning where new 
ironworks could be established. It was thought wise not to let blast-
furnaces and forges lie too close to each other in order to avoid devas-
tation of the woods. In order to avoid competition between different 

98 Calculations based upon Hildebrand 1987, p. 77 f. 
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ironworks, Bergskollegium allotted a certain district to each ironworks 
within which it could dispose the woods. Finally, Bergskollegium gave 
each ironworks the right to purchase charcoal at a reduced price from 
the taxpaying peasants in the district. Apparently, the Russian equival-
ent to Bergskollegium (set up in 1719) supported iron production in a 
similar way, but not always with identical measures." 

From the point of view of the ironmaster, the system still carried 
some deficiencies. To supply the fuel needed he used his own landbor, 
peasants living on the premises of his ironworks. The more landbor he 
had at his disposal, the more secure the fuel situation was. Even with a 
very large amount of landbor, the owner would on occasion have to 
buy charcoal from the taxpaying peasants in his district. This meant 
higher production costs. Moreover, the taxpaying peasants were noto-
riously untrustworthy. Although it was illegal, they frequently 
attempted to sell their charcoal to other ironworks than the one to 
which they had been allotted, in order to force up the price. To control 
this, the owners would summon them before the mining-courts 
{bergsting). This was, however, a lenghty procedure which does not 
seem to have deterred the peasants. 

For owners who had very few landbor, the relationship with the 
taxpaying peasants was more crucial than anything else. They had to 
count on these charcoal deliveries, so it was necessary to make them 
regular. But as we have seen, the owners had no legal means of bind-
ing the peasants. 

It has been a prevalent assumption in Swedish historiography that 
the owners consciously tried to make the peasants dependent on them, 
by selling more cereals to them than they could pay for. Once 
indebted, it is argued, they had to produce the needed charcoal and the 
fuel supply, thus, became more secure. Indebtedness was used against 
the taxpaying peasants for obvious reasons, but also to make the land
bor work extra, since their fines and their duty to produce charcoal 
could not be increased arbitrarily. Considering the problems inherent 
in the Swedish social structure, indebtedness seems to offer the best 
explanation to why the iron industry could, after all, work compara-
tively well. 

This line of thougt is not totally unjustified. It is certainly very easy 

99 Portal 1950,pp.37-51. 
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to attest that most ironworks had large flnancial claims on their work-
force. This raises more questions than it answers. First of all, the argu
ment only holds if the creditor, i.e. the ironmaster, could gain support 
for his claims from the courts. If that was not the case, he would never 
be able to get his money back. Thus, indebtedness can only have the 
said effects if the laws governing credit-relations within a society are 
generally in favour of the creditor. However, it was only after the end 
of the 17th century that the legal system in Sweden generally became 
more supportive of the creditor.100 Secondly, a system of exploitation 
based on indebtedness only works as long as the debtors are incapable 
of paying their debts. It breaks down as soon as the debtors do not gen
erally default.101 Thus, a system based on indebtedness presupposes 
that the debtors lack sufficient means to support themselves. This 
conclusion directs attention to the economic situation of the charcoal-
producing peasant household. This was determined by: 

a) what it could produce at the farmstead (minus taxes), 
b) what it had to produce for the ironworks, 
c) what else it could produce and sell on the märket. 
If it was a landbo household on a small farmstead, it would probably 

be inclined to work more than was requested in return for the land 
used, i.e. more than stipulated by the yearly rent. If, on the other hand, 
the household had a sizeable farmstead or the opportunity of selling 
products on the märket, it would probably be more recalcitrant. It 
therefore seems that controlling the size of the farmsteads was more 
fundamental to the owner than encouraging indebtedness in order to 
secure a stable supply of fuel. Logically, the ironmasters would often 
prefer to have crofters instead of real landbor. But what happened if 
the crofters started expanding their farmsteads by clearing new land? 
We have reasons to believe that this could lead to serious conflicts, in 
which the peasant's wish to concentrate on agriculture and break away 
from feudal dependence was strongly opposed by the ironmaster.102 

Towards the end of the 18th century, Swedish society underwent a 
profound transformation. One of the most important features of this 
process was population growth which increased the demand for agri-
cultural products. Cereals could now be sold at decent prices and this 

100 Ågren 1992, chapterll. 
101 CfBhaduri 1983, p.73. 
102 Ågren 1992, chapter VI. 
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made the land, on which the cereals grew, more valuable. Taxpaying 
peasants, who owned their land, profited from the rising values as well 
as from the rising grain prices.103 For those who lived in mining 
regions, burning and selling charcoal at fixed prices must have seemed 
to be an increasingly bad way of spending working time. The conflict 
between ironworks owners and peasants therefore became more 
intense towards the end of the century.104 Once the population had 
started growing, a landless agrarian proletariat subsequently appear-
ed.105 All in all, the structural situation had changed so much that the 
old system of organising the fuel supply for the iron production had 
become out of date. From the beginning of the 19th century peasants 
of the "ancien régime" had disappeared. Instead, newly rich agrarian 
capitalists entered on the one hand, and agrarian proletarians on the 
other. The latter came to be used within iron production as wage-paid 
charcoal burners. The former sometimes continued selling charcoal 
but at far better prices since price regulations were abolished around 
the same time. 

The Iron Industry During the I9th Century 

After the Napoleonic wars the conditions for Swedish iron industry 
changed radically. In England the puddle process, introduced in the 
1780s, expanded and in a few years the country went from being an 
iron importer to the world's biggest supplier of iron. That was a severe 
blow to the Swedish ironmasters as England was the biggest märket 
for Swedish bar iron. The American märket, however, expanded at the 
same time and could import Swedish iron. This solution could only be 
temporary since the expansion of the puddle process soon reached 
America as well.106 

This affected only the part of the industry which employed the so 
called German process. This method produced a fairly inexpensive bar 

103 The rising land-values have been analysed by Lars Herlitz. He argues, convin-
cingly, that the prime reason for this was the changes within the system of taxation 
which were introduced in Sweden around 1680. Herlitz 1974. 
104 xhjs conflict has recently been analysed by Karlsson 1990. His explanation of the 
conflict does, however, differ from the one presented here, since he puts greater 
emphasis on the ideological changes behind the conflict. 
105 CfWinberg 1975. 
106 Attman 1986, pp. 9-30. 
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iron of average quality. Yet it could not compete in price with puddled 
iron. About 90 % of the Swedish bar iron was produced in forges em-
ploying the German process. The remaining 10 % was Walloon iron, 
which was of high quality. During the whole 19th century this iron was 
sold to Sheffield, with good profits, where it was manufactured to 
blister and crucible steel.107 

For the Swedish ironmasters selling bar iron made from the German 
process, this situation presented a problem. Their solution to the 
problem was to reorganise industry in a swift and powerful way. 
Instead of competing with English iron, they attempted to make qual
ity iron. The period 1820-1840 is characterised by an eager activity of 
experiments with new forging methods. As a result, a totally new 
method developed, the Lancashire process, which began to spread 
over the country towards the end of the 1840s. In a very short time the 
new method replaced the German process.108 

The major advantage with the Lancashire process, apart from its 
higher quality, was that it could be combined with rolling-mills. That 
meant that the lengthy, time- and resource-demanding hammering of 
the iron could be superseded by the more rational rolling technique. 
The first rolling-mills for bar iron were introduced in Sweden in the 
1850s. Towards the end of the 1870s a larger part of the bar iron was 
rolled.109 

In relation to the introduction of the Lancashire process, the abol-
ishment of the regulation policy took place. Henceforth, the ironworks 
could produce as much bar iron as they wanted. This was of great 
importance for the expansion of the new process, since its success 
demanded a relatively high production level to be profitable. It can 
therefore be said that the introduction of the Lancashire process pro-
moted a concentration of the industry, whereby the smaller and unpro-
fitable units were closed down. This was the beginning of an important 
period in the history of the industry called Ironworks Closures (<bruks
döden)i. The introduction of rolling-mills accentuated this process 
further. The milis could be combined with more refining hearths than 
the older hammer works, and the units tended to expand in size.110 

107 Attman 1987 and Barraclough 1987. 
108 See the discussion in Boethius & Kromnow 1947-68, part III. 
109 Sahlin 1934, chapter VIII and Attman 1986, pp. 55-78. 
110 Fahlström 1960. The standard work on the Ironworks Closure is Eriksson 1955. 

37 



The introduction of the Lancashire process and, låter, the rolling-
mills, was only the first step in a series of revolutionary technical 
innovations in the industry. The production of bar iron became a part 
of history and was soon replaced by the new methods of steel produc
tion. In 1858 Bessemer steel was successfiilly made for the first time. 
It took place at the blast-furnace in Edsken in the province of 
Gästrikland. Soon afterwards, the new method spread throughout the 
world. In Sweden the Bessemer process never received the important 
role it had in other countries but during the two decades after 1858 
large quantities were produced. About twenty ironworks used the 
method, but only in ten cases did the workings become permanent.111 

Instead it was the second new steel method, the Open-Hearth pro
cess, which became really significant to Swedish iron industry. It was 
introduced in Sweden at Munkfors in Värmland, towards the end of 
the 1860s, but the breakthrough did not come until the period after 
1885. In 1880 five ironworks made use of the process. Ten years låter 
the number had risen to 21 and by the turn of the century 26 ironworks 
used this process. Measured in production terms the Open-Hearth 
process caught up with the Bessemer process in the early 1890s. 
Thereafter Open-Hearth steel production increased at a rapid pace 
while Bessemer production stagnated. Both steel methods were com-
bined with rolling-mills.112 

With the new steel methods Swedish iron industry definitely entered 
a new era. One could perhaps say that the pre-industrial stage was 
passed and that Swedish iron industry thereafter has to be regarded as 
a fully developed industry. The new methods were founded on quite 
new conditions. Whereas the ironmasters had been dependent on 
highly skilled forgemen who, with only a few tools in a hearth and 
with their hands, manufactured bar iron, steel was now being produced 
in giant furnaces and converters manned by only a few workers. There 
was also a big difference in production levels. In the older ironworks 
employing the Lancashire process, production could reach about 2000 
tons a year, while the big steelworks often produced ten times that 
amount and sometimes even more. 

The bar ironworks stayed on the märket though. It was not until 

See also Jonsson 1983. 
111 Attman 1986, pp. 55-78. 
112 Attman 1986, pp. 78-94. 
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1895 that steel production surpassed bar iron production. It was, how-
ever, clear that bar iron was a product of the past and steel of the 
future. 

The expansion of steel production after the 1860s stressed and 
accelerated the tendency towards a concentration of the industry to a 
smaller number of larger production units that became visible after the 
introduction of the Lancashire process. The closure of ironworks 
increased after the expansion of steel production. During the period 
after 1875, the great depression, the number of closures was very high. 

In relation to the technical development and the concentration of 
industry a number of other important changes occurred. The liberation 
of the industry from governmental regulation policy was concentrated 
not only in the sphere of production. Conditions for the work-force 
also became freer. In addition, iron and steelworks set up their own 
manufacturing departments and changes occurred in the relationship 
between the industry and the märket. 

Sandviken Steelworks belonged to the companies which led the 
development of creating production and märket niches for commodi-
ties made of special steel. This company grew out of the Bessemer 
innovation that took place at Edsken in 1858. From the beginning it 
started its own selling organisation. Throughout the earlier history of 
the industry, since early 17th century, trading firms in Stockholm, 
Göteborg and smaller towns took care of marketing for all ironworks 
in Sweden. This could be dealt with in two ways. Either the trading 
firm could sell the iron on commission, or it could first buy the iron 
from the ironmaster and then sell it under its own name. These transac-
tions were often closely related to the question of whether or not the 
ironworks were in debt to the trading firms. It is not surprising that 
Sandviken was the firm to change this pattern during the 1860s since 
its owner, Göran Fredrik Göransson, had been a tradesman in the port 
town of Gävle. There, he was one of the owners of the wellknown 
trading firm Daniel Elfstrand & Company. Having founded Sandvi
ken, he organised its selling of steel through agents in different coun-
tries. This became the pattern for the expanding steelworks during the 
last quarter of the 19th century.113 

Where enlargement of the range of products is concerned, Sand-

113 Hedin (ed.) 1937, see speciallypp. 189-250, and Attman 1986, pp. 127-146. 
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viken was also a leading company. From the beginning this steelworks 
tried to manufacture its own steel for different consumer goods. Saws 
and other tools are items that are connected with the name of Sand
viken. In this way the ironworks came closer to the production of the 
traditional engineering industry. These two industries also grew closer 
in another respect. During the 1870s the Swedish engineering industry 
started to expand. It began, together with the building industry, to 
demand more steel. This led to a new situation for the iron industry. 
For the first time since the early 17th century the home märket came to 
be of importance.114 

Another element of crucial importance for the development of the 
iron and steel industries during the second half of the 19th century was 
the construction of a Swedish railway network (cf the Russian contri-
bution, Development after 1861). It was not until after the 1853-54 
parliament that the expansion of the railway construction could start. 
There it was decided that the state should be responsible for construc
tion and running the network of main railways throughout the country 
and that this system would be complemented by private railways con-
structed and run by private enterprises. One of the first private com-
panies was Gävle-Dala Jernväg which opened a line between Falun 
and Gävle in the late 1850s. The development continued. In the 1870s 
private railways were built on a larger scale. During the same decade 
construction of public railways was being completed in southern and 
central Sweden.115 

Railways were important for the iron industry in two ways. The first 
was that their construction, together with the expanding engineering 
and building industries, created a growing home märket for iron and 
steel. This happened in spite of a large import of rails. Some of the 
bigger Swedish steelworks invested a considerable amount of re-
sources in new departments for the manufacturing of rails.116 

Apart from the effects on the demand for steel, the railway network 
became of importance for the process of the Ironworks Closures. 
Railways brought relief for ironworks with transport problems. Earlier 
they had been forced to organise all of their undertakings with the 
severe transport situation in mind. This meant that the spatial organi-

114 Montgomery 1947, chapter XII, and Attman 1986, pp. 18-30. 
115 See Montgomery 1947, chapter VIII and Modig 1971, chapter 1. 
116 Modig 1971. 
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sation of the industry had been governed by the supply of ore and 
charcoal. With railways this dependence came to an end. Often it did 
not mean, though, that new works were built but it meant that those 
works which were situated close to the new railway lines had better 
chances to expand and survive. The impact of the railways on the iron 
industry was to strengthen the concentration process.117 

As a conclusion of this section something must be said about the 
situation of the iron workers during the century. Before the Napoleonic 
wars the industry was organised in roughly the same manner as it had 
been one hundred years earlier. Iron production was taken care of by 
skilled forgemen and blast-furnace workers, while the remaining work 
(that is about 90 % of the work) was taken care of by a vast number of 
unskilled workers. Their main duty was to make iron production pos-
sible and to facilitate it. Among the most difficult and time-consuming 
of these duties, performed by people with their roots in the agrarian 
society, were burning charcoal and different kinds of transports. The 
"day worker" was a labourer in the ironworks who performed many 
different tasks. The labour organisation within the ironworks was very 
hierarchical with the forgemen at the top and the charcoal burners at 
the bottom.118 

This organisation changed rapidly during the course of the 19th 
century. Partly it was a consequence of a changing institutional 
framework with an important part being the abolishment of the Servant 
and Master Act (Legolagstiftningen). However, the change was first 
and foremost related to the development of the industry during the 
century. It is possible to identify four main trends. First, there was a 
specialisation among the actual iron workers. The day labourers 
disappeared and were replaced by different types of special workers, 
for instance blast-furnace chargers and iron carriers. 

Secondly, there was a levelling of the hierarchy. The forgemen took 
a few steps down and the new special workers climbed a few steps up 
the ladder. This led to a more homogeneous body of workers in the 
iron and steelworks. A marked division of labour was clearly visible as 

117 Neither Eriksson 1955 nor Jonsson 1983 discuss the impact of the railways on 
'the Ironworks Closures'. Instead see Isacson 1983. 
118 When it comes to the study of iron workers during the 19th century much remains 
to do. The standard work is Montelius 1959 and Utterström 1959. See also Bursell 
1974, Berglund 1982, Morger 1985, Larsson 1986, Rydén 1984 andRydén 1991. 
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early as in the first years of the Lancashire process. Where the forge
men earlier had had full responsibility of the process, the work was 
now divided into smaller parts which were conducted under the eyes 
of a supervisor. This trend was accentuated with the introduction of 
rolling-mills and new steel methods. 

Thirdly, charcoal buming and transport organisation became 
dependent on wage labour, whereas the earlier organisation had had its 
roots in feudal society. In this way the Swedish iron industry was, at 
last, taking the final step towards a fully developed capitalist society. 
The fourth identified trend was the rapid expansion of the industrial 
undertakings since the beginning of the century. This meant that the 
number of workers that were employed at the same production unit at 
the same time hade risen significantly. 
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