Swedish Economic History and the ’New Atlantic Economy’

Iron Production and Iron Markets in the Eighteenth Century

By Göran Rydén, University of Uppsala

Paper to be presented at the Economic History Society Annual Conference

University of Reading, 31 March – 2 April 2006

In late summer 1749 was the Swedish travelling metallurgist Samuel Schröder beginning to summarise his findings from a long tour of Britain, which had lasted more than six month. He had left London early in the New Year and from then on been on travelling foot. His first destination was Birmingham and the West Midlands, where he stayed a long time studying iron making and metal ware production. He had also spent time in Sheffield, Newcastle, Bristol and Leeds, as well as Lancashire with Liverpool. During his journey he made extensive notes in his travel-diary. In July/August, however, he started to fill the pages with more general remarks on the British economy and political structure. ‘When one now has completed the journey through England, and acquired knowledge and information about this country, one could … give an extensive description about the country in general as well as of many things in more detail.’ As a metallurgist, and employee of the Swedish Board of Mines, it is obvious that the ‘details’ Schröder devoted most pages to were the iron and metal trades. He wrote an extensive treatment under the heading of Notes on the English Iron Trade.

When describing the English iron trade it is clear that Schröder made an analysis well beyond the shores of England. He started by stating that consumption of bar iron was rising in Britain, and that this was due to expanding internal demand as well as increasing export of commodities made from bar iron. He continued by saying that the demand for bar iron was supplied from a shrinking number of British forges as well as swelling volumes of foreign iron, being shipped from Spain, the American colonies but foremost from Sweden and Russia. Schröder’s treatment is concentrated upon the two dynamic aspects of this structure, the growing volumes of foreign iron as well as equally growing volumes of metal wares being shipped from British ports, and England is seen as, more or less, a transitionary stage in the iron trade. Russian iron, to mention only one example, was brought to Britain where it was made into nails that were exported to the colonies in North America and the West Indies.

As a travelling Swedish metallurgist Schröder did of course have a Swedish perspective to his ‘Notes’, and it was phrased in the economic parlance of the day. Schröder was very happy with the way the English iron trade was structured, being as it was dependent upon Swedish supplies. Ever since the mid-seventeenth century Britain had been the most important market for Swedish iron, and after a century it took at least half of the Swedish export of bar iron. As this commodity was a crucial part of Swedish foreign trade Britain was the most important country to the well being of the Swedish economy. The survival of the Swedish iron industry was more or less dependent on British demand. Bearing this crucial feature in mind it is clear that Schröder also was aware of future threats to this system. ‘How this could be hold as the best principle according to the iron affaires, it is uncertain whether some occurrences might not change this iron system for another.’ What Schröder had in mind was whether the British could promote iron production in the colonies and make do without Swedish iron. 

When analysing the pages of Schröder’s diary, whether the day-by-day notes or the more analytical descriptions towards the end of his stay in Britain, it is clear that his ‘iron system’ did not stop at any borders or frontiers. The iron trade was analysed as a long chain of inter-related links. Iron ore was extracted in Swedish mines, or Russian. Pig and bar iron were also manufactured in these countries, before it was exported to Britain where it was turned into nails and other wrought iron commodities. These were in turn consumed by the growing British economy or exported to other parts of the British Empire. For Schröder this meant that the Baltic was very much tied to the Atlantic economy that was formed during this first half of the eighteenth century. It further clear that Schröder was analysing the iron trade from a much wider framework than we normally do today. During the eighteenth century trade was a concept encompassing production as well as the merchandising of commodities – trade took place in the workshop as well as in the warehouse and on the market! 

Schröder was not alone in such an analysis, even though he used the Swedish term ‘Näring’ instead of the English concept of trade. Most eighteenth century economic writers had inserted production in their models, and Daniel Defoe followed a common pattern when he wrote that ‘Trade, like Religion, is what every Body talks of, but few understand’ Trade, to Defoe is: 

best contain’d in the two plain and homely Terms Labouring and Dealing. 1st The Labouring Part, this consists of Art, Handicraft, and all Kinds of Manufactures; and those who are employ’d in these Works, are properly called Mechanicks; … 2. The Dealing Part; this consists of handing about all the several Productions of Art and Labour, when finish’d by the Hand of the indistrous Mechanick, and made useful to Mankind; conveying them from Place to Place, and from one Country to another, as the Necessity and the Convenience of the People call for them; … this is Trade; whether it be carry’d on by the general Medium of all Exchangings call’d Coin, or by something … which we call Money.

The aim of this paper is to present some results from a project approaching its end. Together with Chris Evans I hope to publish the book Baltic Iron in the Atlantic World during the eighteenth century, in 2007. One ambition behind our work, which has been going on for about five years, has been to forge a link between two historiographical traditions: the history-writings of the Swedish and British iron industries. A crucial feature within both these traditions is that the analyses have to a large extent been undertaken within a national context, and that developments have been explained foremost with references to technological improvements. Stories about the British industry have been tied to the introduction of coal technology, while much writings of Swedish ironmaking have been linked to the development of different methods still using charcoal as a fuel. Some Swedish writers have analysed and discussed the Swedish export of bar iron, but mainly so from angles about size and destination. Very few studies have been about the market for Swedish iron. These common limitations of studies of both the Swedish and the British iron industries are very unsatisfactory, and, as the descriptions by Schröder do indicate, a better and fuller picture can be achieved by inserting ironmaking in these two countries in a global setting. Ironmaking in Sweden and Britain were very much interconnected, and the rise of the Atlantic economy during the (long) eighteenth century is the right framework for such studies.

One of our main starting-points have, thus, been informed by such contemporary observers such as Samuel Schröder and his views that Baltic developments were very much an integrated part of the much wider processes that took place in the Atlantic economy: The Baltic was not only spatially connected to the Atlantic Ocean through the Sound, its economy was an integrated part of the Atlantic economy as well. Another related feature of our project is to use the all-embracing eighteenth-century notion of ‘Trade’, spanning the workshop as well as the warehouse and the market. In recent years there has been a too close limitation of economic historical studies to just deal with ‘dealing, to use the word of Defoe. Our ambition has been to (re-)introduce production into the analysis, and to scrutinise its links to the sphere of distribution and consumption.

Bearing these starting-points in mind, the more modest ambition of this paper is to discuss the link between Swedish iron production and the British market during a crucial period in the formation of a more integrated Atlantic economy, in the 1730s. I will do that by giving two examples, iron used for steel making and iron in the slave trade. Before doing that I will start by giving a more general overview of the development of the Swedish iron industry. 

The international character of Swedish iron making has always been very pronounced. Already during medieval times large volumes of iron were exported from Sweden, with Stockholm as the main port. Most shipments went to other ports within the Baltic, and the trade from the Swedish capital was to a large extent controlled by German merchants. Well into the sixteenth century the Swedish iron export consisted of a very crude form of wrought iron, so called osmund iron sold in barrels, but during that century bar iron making was introduced. The powerful Swedish king Gustav Vasa recruited German forgemen who were to teach the Swedes how to make iron in the shape of bars, the norm on the international market. The German forging method spread in Sweden, and soon larger volumes of bar iron was being shipped from Sweden together with declining volumes of osmund iron. The latter commodity remained, however, important until the 1620s.

It was, however, during the seventeenth century that Swedish iron making really became integrated in an international setting beyond the Baltic, one could perhaps talk about a globalisation for Swedish iron. The Dutch were the architects behind this development. With the increasing political and religious fighting in central Europe from the turn of the century they became partly cut off from their supplies of iron being shipped down the Rhein, and they were looking out for new sources for the iron they desperately needed. Sweden had all the potential for serving this role, supplying the expanding commercial Republic, rich as it was with iron ore, large unexploited forests and plenty of running water. Louis De Geer, and other capital rich entrepreneurs from Amsterdam, did the most to link these resources to the global market with its orbit around Amsterdam. The Dutchmen invested heavily in Swedish mines, industrial plants and urban warehouses, and they also recruited skilled artisans from their homelands. A large and important group of Walloons were brought to Sweden to make iron for their Dutch masters, and they did so by using their familiar iron making technologies. From the second quarter of the century the Walloon forging method was spread in Sweden as a complement to the already familiar German method. The Dutch and Walloon influences were concentrated to the iron making region of Uppland, around the very rich mine of Dannemora, north of Stockholm. There, Dutch entrepreneurs owned ironworks populated with skilled Walloon ironworkers making iron with the Walloon method. The iron that was made, named Öregrund iron after an exporting port, made up about 15 percent of the total Swedish iron production, with the remaining volumes made according to the German method.
 

The influx of Dutch capital saw the beginning of a new era for Swedish iron production. Until then much of the production capacity had been in the hands of iron making peasants extracting ore and making iron in cooperatively owned units. The Crown had also been an active owner of iron making plants, but from the early years of the new century they withdrew. This did not mean that they abandoned all their interests in the industry – far from it. Instead they enforced a new division of labour on the production of iron, technological as well as spatial and social. Ore extraction and pig iron making were to be the realms of the peasantry, in the ore-rich areas, while bar iron were to be made in adjacent regions in the larger ironworks, or bruk as they are called in Swedish, owned by a new class of (semi)capitalistic ironmasters. The Swedish state, in the shape of The Board of Mines (Bergscollegiet) established in 1637, was to preside over the whole structure.

The Dutch initiatives bore fruit, with the Swedish iron production really soaring, and the volumes being shipped through the Sound, destined for Amsterdam and other Dutch ports, increased in a rapid pace. In the first half of the sixteenth century about 4000 tons were exported, mainly within the Baltic. A century later these volumes had increased to 11.000 tons, but that was only the slow start to a much more pronounced expansion. At mid-century 18.000 tons left Swedish ports and at the end of the century 27.000 tons of bar iron was being exported. In the 1730s, the period discussed in this paper, export had risen to about 40.000 tons. The Dutch entrepreneurs could reap the profits from their investments in Sweden for about half-a-century, before the shipping of Swedish iron gradually turned away from Holland for the new and rapidly growing markets in Scotland and England. The British markets became an option from mid-century, but it was from the 1670s that one can see a move across the North Sea. In the 1740s well over half of Swedish bar iron export ended up on British shores while only ten percent went to Dutch ports. An interesting feature within this trend is that the Öregrund iron made at the ironworks owned by Dutch descendents remained tied to the Dutch market until the 1720s.

In the first half of the eighteenth century the Swedish iron trade was, thus, well integrated in the global setting. Large, and growing, volumes of iron ore were extracted in the mines and vast tracts of forests were partly clear-cut in the process of making charcoal, in the surge to supply the international market with iron. Most bars went to Britain but new markets, such as the Mediterranean, were also opened. Swedish scholars have, as noted above, been aware of this structure, with the iron export as a field thoroughly investigated. Eli Heckscher noted more than fifty years ago that iron made according to the different forging methods in the eighteenth century had quite distinct markets patterns, with Öregrund iron serving the top range of the market.
 Karl-Gustaf Hildebrand followed by making an even more thorought study of the British market, and the consumption of iron, by using Swedish travel-reports. He corroborated the findings of Heckscher, but discussed more in detail the different sources of demand.
 In 1969 did Staffan Högberg present a thesis with a full statistical survey of the destination of Swedish iron export in the eighteenth century.
 

Far-reaching as these studies might be, neither of them did have anything to say about the links between Swedish iron production and the international market. Two other studies took a closer step towards that crucial relationship. In 1951 did Kurt Samuelsson publish his path-breaking study of the Stockholm merchant houses during the eighteenth century. His starting-point was that these wholesale merchants constituted one of the most dynamic feautures within the Swedish society of the time as they created the links between the industrial production in the country and the international markets. They did so by supporting the sphere of production with running capital, which in turn had been forwarded to them by international clearing houses, as well as undertaking the marketing of these industrial commodities. For Samuelsson it was these merchant houses that linked Swedish iron production to iron consumers in Britain and other places in Europe.
 Leos Müller has recently taken one further step and analysed the links between specific merchants in Stockholm and Amsterdam during the seventeenth and eighteenth centuries. He has to a degree corroborated Samuelsson’s ideas, but also enhanced our knowledge about merchant networks stretching between Amsterdam, the centre of the global economy, and Stockholm, in the periphery of things.

It can be said that the project Baltic Iron in the Atlantic World is an attempt to take one further step forward from the positions of Samuelsson and Müller. As was noted above the aim is to use the concept of ‘Trade’ in its more encompassing eighteenth century meaning, bridging the worlds of commerce with the worlds of production. Where Samuelsson and Müller have remained in the accounting rooms of the merchants or in the warehouses the ambition here is also to trod all the way back to the ironworks in the Swedish countryside or leap forward to the busy metal ware workshops in and around Birmingham. In one important aspect will this paper, however, follow directly upon their research – the starting-point is the relationship between two important merchants. Graffin Prankard is at the very centre of all the activities analysed here, and he was connected to Francis Jennings in Stockholm, his agent. 

When the Swedish iron export from mid-seventeenth century gradually abandoned the Dutch market for the British, most bars ended up in the many wharfs and warehouses along the river Thames. As Åsa Eklund has shown the London share of the Swedish export to Britain remained very high well into the eighteenth century, something that is also shown by Swedish traveller-reports from Britain. Eric Odelstierna described in the 1690s a very pronounced segmentation of the British iron market, with Swedish iron being used in Eastern Britain. The Western parts were beyond Swedish iron, and the realms of English produced bars. According to Odelstierna this was so because of problems to navigate the ‘difficults currents of the Bristol Channel’. Thirty years later these currents were no longer a problem as shipments of Swedish iron ended up on the quays of Bristol in growing volumes, for further transportation up the river Severn and into the Westmidland metal ware disticts. In this proces Graffin Prankard had a crucial role in importing Baltic iron as well as distributing it to customer in and around the Severn valley, and Francis Jennings was supplying him with iron.
 

Prankard was the son of a Quaker maltster, and he soon featured in industrial partnerships with other Quaker Bristolians. He was, for example, a partner of Abraham Darby’s at Coalbrookdale in 1712. He was also a founding partner in a metalworking enterprise in Shropshire, comprising a ‘mill for Rowling of Brass Plates and Iron Hoops and slitting of bar Iron into Rods for Making of nails’.
 Prankard’s involvement in these works was relatively short-lived, however. His main business in the 1710s appears to have been as an Atlantic merchant, shipping ironmongery and other ‘dry’ goods to the north American colonies. That changed in the 1720s as Prankard turned to the Baltic. He began to import timber, hemp, and bar iron from Sweden on a large scale, and he did so through Francis Jennings. 

Jennings (1692-1754), like many of Stockholm’s merchant community, was a foreigner. A native of Belfast, he settled in the Swedish capital in 1719 and soon displayed an enviable commercial acumen, becoming the city’s leading iron exporter. Commercial success brought social prestige, and he ended his life as a member of the Swedish nobility and an estate owner. These prizes were hard won, however. They depended upon a willingness to explore new markets, especially those in western Britain, and it was Prankard and Jennings who pioneered the direct shipment of Baltic iron to western Britain. Prankard’s accounts clearly demonstrate that. In 1721 Prankard imported a mere 4 tons of foreign bar iron into Bristol. Thereafter the figures rose: to 198 tons in 1723, then 395 tons in 1726, then to 933 tons in 1728. In the 1730s the figures oscillated between 1000 and 2000 tons.
 At first, Prankard’s sales seem to have been in the immediate hinterland of Bristol, but from 1725 Swedish iron began to pour into the West Midlands, the heartland of British metalware manufacturing.
 By the end of the decade Prankard was also dealing in Russian iron. Initially, he bought up supplies on the Rotterdam market, but in 1730 he established direct trading links with Messrs Vigor & Davenport in St Petersburg. Thereafter Russian iron assumed a major importance in Prankard’s business, making up between a quarter and third of his total bar iron sales in the late 1730s.

Just as Francis Jennings won pre-eminence in Stockholm’s trade, so Graffin Prankard came to dominate Bristol’s trade with the Baltic, accounting for 54 per cent of the Swedish iron entering the port in 1730.
 He was the most important and respected iron merchant in western Britain. ‘The Bristoll Chester & Leverpool Traders are but Slippery’, one Stockholm factor told a Hull merchant, ‘except one Prankard of Bristoll.’
 He was an important innovator, not just in opening up the market for bar iron in the Severn valley, but in yoking together the Baltic and Atlantic trades into a single commercial loop.

Even though Prankard must be seen as a pacesetter when it came to introducing Russian iron into the British market, and especially so in relation to the West Midlands, and even if he also dealt with Spanish and German iron, it was Swedish iron that accounted for most of his sales. Yet Swedish iron was itself a plural phenomenon, coming in a range of qualities, and intended for specialised markets. Nearly one-third of Prankard’s sales of Swedish iron were of ‘voyage iron’. This was a type of bar exported to West Africa to be exchanged for slaves.
 Another specialised type of iron was the Öregrund iron made at the ironworks owned by Dutch descendents in the county of Uppland.

Öregrund iron served, as Heckscher and Hildebrand has informed us, the top layer of the European iron market during the eighteenth century. It has been called ‘the best iron in the World’, and possessed undoubtly some criterions of high quality. Until the 1720s, as noted above, it was still being sold on the Dutch market by Dutch-related merchants in Stockholm. Öregrund  iron still went, so it was said in 1701, nowhere ‘save to Holland… so yt it’s only to be had through Holl[and] factors’.
 Nothing is known about the demand structure for this iron in Holland, but scant evidence show that from the turn of the century it began to be purchased by English merchants in Amsterdam or Rotterdam. In Britain it was used foremost by the Navy Board, for the making of naval wares, and to a growing extent by the rapidly growing steel industry. Steelmaking, in the form of Blister steel, had been introduced to Britain in the first half of the seventeenth century, but it was only from the first decades of the following century that an expansion took place. Cementation furnaces were erected in the North-East, in Sheffield and in Birmingham, and the demand for the iron from Uppland rose.

The annual output of Öregrund iron only amounted to about 5.000 tons, made at fifteen ironworks. But whilst this precious metal as a whole enjoyed a sound reputation, there were some brands that were more coveted than others. Steel makers in the West Midlands and in other places were desperate for bars from the forges at Leufsta or, better still, bars from the neighbouring forge at Åkerby: ‘no other marks will answer here for steel’, as Prankard told Jennings in 1732.
 A year later the manager at Leufsta was inclined to be more generous, declaring that the ‘Leufsta, Österby and Gimo brands are the best in the country (Åkerby apart)’.
 

The limited output of Öregrund iron and the expanding demand from British customers from the early years of the eighteenth century created a hotbed for monopolistic ambitions in Britain as well as in Sweden. The Amsterdam-based merchant Louis De Geer is often highlighted as one of the most successful entrepreneurs of Early-Modern Sweden, combining numerous industrial undertakings in Sweden with international commercial activities as well as money-lending. He took a firm grip over iron production in Uppland from the first half of the seventeenth century. The De Geer family remained in control of much iron making related activities throughout the century, but from the 1720s there is a clear ambition to enhance that position. The family added new ironworks to the three they had controlled from the previous century. In 1740 they controlled as much as 80 percent of the total output of Öregrund iron, including the top brands of Leufsta, Åkerby, Österby and Gimo.

If the development towards a dominating position in the making of Öregrund iron was a fairly simple process in Sweden, the situation in Britain was far more complex. In the 1720s Graffin Prankard supplied the West Midland steel makers with Öregrund iron, and he did so by purchasing Leufsta and Åkerby iron from the Grill family, with Francis Jenning as his agent in Stockholm. The Grills had monopolised this trade for long, but they foremost exported iron to Amsterdam. The Sheffield steel maker, Samuel Shore, had a similar position as Prankard vis-à-vis the Sheffield district, and he did his business in Stockholm through his agent Samuel Worster. Prankard and Shore were not happy with this subordinate position, being exposed to the good will of the Grills, and towards the end of the decade they proposed to reach an accord with Grill in negotiating directely with the De Geer family. Their aim was to control the entire import of Öregrund iron, or at least Leufsta and Åkerby iron, to Britain, with Grill supplying the Dutch market. 

The scheme came to naught, and the De Geer’s made a new contract with Robert Campbell, the Scottish-born Stockholm merchant, not with the Grills. This was a major setback, for Campbell was the Stockholm correspondent of Henry Norris, one of London’s premier Baltic merchants. And Norris, for his part, was the London agent of Abraham Spooner, the largest ironmonger in the West Midlands in the 1720s and 1730s. From Prankard’s perspective, this Campbell-Norris-Spooner axis was the most dangerous of liaisons. Spooner was the bitter rival of John Kettle, the Birmingham steel maker who was Prankard’s main customer for Åkerby and Leufsta iron.

For Prankard it had gone from bad to worse, and the hard times lasted until the middle years of the decade. During these years he had to make do with what he could buy of the precious brands of Öregrund iron on the Dutch market. He was not near any position of dominating that market – that role belonged to Norris and Spooner. He was not very pleased when watching a shipment of Åkerby iron from Norris being landed at Bristol en route to Spooner in Birmingham. It was, he complained, ‘very hard on me to See it Pass by me here & up into ye Markett & Sold by a Person that wont Sell it on any reasonable terms or really not at all to my best Chapp [i.e. Kettle] but endeavour to thwart his Interest to the utmost of his Power’.
 From 1735, however, Prankard’s and Shore’s endeavour were crowned with success, when their agents in Stockholm managed to reach an accord with the De Geer family. The Leufsta and Åkerby iron were theirs, and they could monopolise the supply to the steel makers.

The premium quality of the Öregrund iron, and foremost the top brands, depended upon two features; the purity and special chemical composition of the iron ore extracted from the Dannemora mine and the exquisite skills of the Walloon-descendent forgemen making bars according to the Walloon method. Dannemora was a large mine, worked by a 350-strong corps of miners, and its ore was distributed among the fifteen ironworks making the Öregrund iron. Even though it was state-owned until 1723 the different quarries had been allotted to different works, and it is beyond doubt that the De Geer family had controlled the best parts of the mine ever since the seventeenth century. Leufsta and Åkerby, thus, made bars from the best ores at Dannemora. The skilled forgemen also seem to have been unevenly distributed among the different works, and especially the Åkerby hammermen had an unmatched reputation. According to Graffin Prankard their bars had ‘less raw Ends in it than Either [Leufsta] or bullets [i.e. Österby]’; that is, they were supremely skilled in expelling slag inclusions.

Iron making in the Early Modern period, whether in the guise of Walloon, German or any other forging method, was a craft undertaken by skilled artisans. At any of the four forges at Leufsta, the sole at Åkerby, or at any forge in the other ironworks in Uppland about ten forgemen made iron bars. They were divided into two distinct crews under the leadership of one master. At the finery, where the pig iron was melted and refined, a master finers was reponsible for the work, while at the chafery, where the blooms were reheated before being shaped to bars under the hammer, a master hammarman was in charge. Work was going on around the clock for about six days, and it was only from Saturday morning until Sunday evening that the forge was lying idle. Even though the working hours were long, work was still the domain of the artisans, and they also had a saying with whom they would work. The forge crews were often formed along family and kin lines. They also made their own decisions about the pace of work in the forges as well as deciding the size and measures of the bars they made. The ironmaster at the works around the Dannemora mine had to adapt to that, and, in order to make a profit, sell whatever iron the forgemen made. 

Graffin Prankard and Samuel Shore had been eager to pay a lot of money for the contracts to the iron from Leufsta and Åkerby as the reputation of these two brands, and thus the reputation of the forgemen making the iron, was very good. They were dealing with the premium iron on the international market, but very soon after they had aquired these monopoly rights they detected a lapse in the quality. Shore complained: ‘the Proprietor of Said Works is very Defficient in keeping it to Its usual Goodness So that Instead of making it Sound good & Free from Flaws & Cracks it dont Prove So good in that respect as the best Common Iron’.
 There had been, it seems, experiments with a different ore mix, and the outcome was a poor pig iron, which in turn resulted in a bad bar iron. The iron was not ‘realy Clean from ye drossy part… which causes it to be so rotten… [that it is] not fit for Conversion into Steel’.

Shore and Prankard faced a crisis. They had contracted to take a large amount of iron from the forges at Åkerby and Leufsta, but iron that was of increasingly uncertain quality. At the same time bar iron from other works owned by the De Geer family was improving in quality and being offered to customers at a bargain rate. So, when the contract with the Leufsta estate came up for renewal in 1736, Shore and Prankard demanded a rebate on the price they were paying for Åkerby and Leufsta bars.
 More audaciously, they urged their Stockholm agents to contract for the output of other brands of Öregrund as well as that from Leufsta and Åkerby, as ‘it very much prejudice us in the sale of the [Åkerby] and [Leufsta]’.
 

The problems with the low quality of the iron from Leufsta and Åkerby remained, and in the summer of 1738 Prankard and Shore did not have any other options than to take direct actions. They had received complaints from their customers. John Kettle in Birmingham had even confessed to Prankard that he would consider ‘to lay down his Trade if what Comes now ys year dont prove better wch if he should I must forbear Importing of it.’
 They wrote letters to their agents in Stockholm who, in turn, forwarded these to Louis De Geer, in charge of the family business. De Geer immediately realised the problem and sent ‘an austere and earnest letter’ to Eric Touscher, the works manager at Leufsta (including translated copies of the letters from Prankard and Shore), with an instruction to sort the matter out.  

Touscher did decide to solve the matter in a rather unusual way. On 18 August 1738 he summoned some of the skilled forgemen, along with the clerks, to a meeting in the works office. He wanted to hear the artisans’ views to the allegations made by the English customers, and he wanted them to respond and to ‘answer in plain and confess’. The forgemen, however, were in no mood to confess to any failings on their part. They rejected the suggestion that their iron was of an inferior nature, and they were willing for such iron that was left in the country to be closely examined, confident that the bars were superior to anything made at other works. Touscher himself was certain that the quality of the iron had not suffered,
 and Louis De Geer sympathised: ‘That Mr Directeur is very upset by the Englishmen’s complaints, I wonder not… I have myself been so provoked that I have felt an urge to hang them’.
 Yet the forgemen themselves were aware that their product had been subject to criticism for some time, even though, in their eyes, its essential goodness remained unsullied. Complaints about their iron had first been heard when the previous manager, Directeur Swebilius, had signed the contract Robert Campbell in 1730, and the forgemen saw the link between the closer ties to the English market and a new, harsher tone to working life at the forges. Once, they lamented, the forge had been their own domain, where they had governed the pace of work themselves, and where their work had only been judged by ‘the goodness of the iron’. Now critiscism had been heard about ‘the fineness of the sorts’; that is, the exactness with which the bars were finished, and the management had began to insist that bars of very particular dimensions were made. Sometimes, the finers complained, ‘so much of that sort is commanded, then of others’. When the forgemen were unable to comply with their instructions ‘the clerks throw the iron back into the hearths, as it is too long, then too short and too thick, although this has never been asked for before’. It was obvious to them that it was the conditions on the British market that dictated that more and more Öregrund iron was finished to a precise standard. 

Louis De Geer established a link between the ironworks in Uppland and the Dutch market in the first half of the seventeenth. He himselves owned the largest and most prestigious of these works, Leufsta, and sold its iron in Amsterdam. This trading pattern remained intact for almost a century. As late as the 1720s was Leufsta iron shipped to Holland through the Grill family. Gradually from the beginning of the eighteenth century this iron, along with other brands of Öregrund iron, was being re-exported to England where it was used in the making of naval wares as well as being converted into steel. The iron was held in high esteem, and the high quality was a result of a fruitful combination of the ore from the Dannemora mine and the skills of the forgemen. The latter made the quality bars in forges where they were their own masters. They worked in crews of their own picking, in a pace of their own and they also took the decisions about size and measures of the bars. From the 1730s this all changed. From that decade the iron was exported directely to England, and the new market situation also meant a new working regime. Graffin Prankard in Bristol and Samuel Shore in Sheffield sent explicit orders about the iron they wanted to their agents in Stockholm, and they had the power to impose that on the forgemen in their forges in Uppland. The iron from Leufsta and Åkerby had been sold on the international market for a century, but from the second quarter of the eighteenth century that position meant something new and racially different – the market was imposing a new order in the sphere of production.

Gammelbo bruk, located in central Bergslagen, the main iron making region in central Sweden, was almost the total opposite to Leufsta bruk. Not only was the latter the largest ironworks in Sweden with an annual output of well over 1200 tons, compared to the 400 tons at Gammelbo, it was also the most prestigious bruk in the country owned by one of the wealthiest families. Another important difference was that Leufsta was a centalised community in more than one aspect. It was a planned industrial hamlet, or rather a ‘neat little town’ comprising a manor house for the De Geer family, workers cottages in a long row along a street, a blast furnace and the four forges. Leufsta was also receiving all its ore from one single mine. Gammelbo bruk, on the contrary, were in reality five small villages with scattered dwellings for the workers, formed around the blast furnace or one of the four forges. At Gammelbo no single mine was used for the supply of ore, and the forgemen thus had to make bar iron from a wide array of pig iron. The most important difference between the two ironworks was, however, that the forges at Gammelbo employed the German forging method, while the Uppland works used the Walloon technique. 

A striking similarity between the two production units was the total dependency upon the international market. Both at Gammelbo and Leufsta was the total output, apart from a small fraction, exported. This dependency also meant that the market imposed restrictions on the production in the forges. Prankard had, as we have seen, contracts to the iron from Leufsta, and he could also dictate production as he was advancing capital to the De Geers, through Francis Jennings. A similar pattern prevailed at Gammelbo, where Jennings supplied capital to Jacob Feiff who in turn negotiated with the works owner, Greta Tilas. Production at Gammelbo was not directed towards the top-layer of the market, as the Leufsta iron, but it aimed non-the-less towards one of the niche-markets – voyage iron. The forgemen at Gammelbo altered between the making of these bars for the slave trade and a production that aimed at more ordinary uses. This dual structure was essential for Tilas as the demand for voyage iron was volatile, and followed very closely the development in the slave trade. The forgemen at Gammelbo did not, for that reason, make any voyage iron prior any direct demand from Prankard. During the winter months, when communications with the outside world were slow, they were, thus, making standard bars, while awaiting orders from Prankard. He would transmit his yearly order for voyage iron to Jennings in January or February,
 and these would be passed on via Feiff in Stockholm to Tilas at Gammelbo. Her forgemen had spent most of the winter months making standard bars, which could be stockpiled, and it lasted until the spring months before the forgemen began to make voyage iron. 

The ratio between the production of voyage iron and standard bars is therefor a reflection of how much of the former sort Prankard ordered, and that is in turn a mirror to the development of the slave trade from Bristol. After an all-time high in the last years of the 1720s the number of slaving ships departing Bristol declined in the preceeding decade, but in 1736 a new expansion started. Prankard announced that a ‘famine or near to it In Affrica very lately have Caused a Great Plenty of Slaves… & gave a Life to the Trade’. He responded by ordering additional supplies of voyage iron.
 Both the number of slaving ships leaving Bristol and Prankard’s sales of voyage iron peaked in the last years of the 1730s, as did the production at Gammelbo.

The iron the forgemen at Gammelbo made, whether voyage or standard bars, was different compared to the iron made at Leufsta. Fundamentally German forging did differ from Walloon forging. With the former method no distinction was made between the finery hearth and a chafery, and the division of labour was not as developed as in Walloon forges. Where in the latter some forgemen took care of the smelting and refining while other only reheated and made the bars, the forgemen at the Gammelbo forges undertook all the tasks from smelting to bar making, and they did so in one hearth. These variations resulted in different bars, and where the output from Leufsta was renowned for its ‘inner qualities’ bars from German forges were celebrated for their ‘outer adornments’, or the exactness of their dimensions. 

To be able to make bars to precise specifications was of important in the making of voyage iron, since these bars acted as a form of currency in slave markets. They had to be cut to a precise physical form and be of an exact weight. Yet these specifications tended to change over time. Bars supplied to the Dutch West India Company in the mid seventeenth century were 32lb apiece, making 70 bars to the ton.
 Voyage iron bought by the RAC later in the century came rather lighter, at 28 to 30lb per bar.
 In the 1720s the bars required by Prankard’s customers were lighter still: they wanted bars that ‘run neare about 92 to ye ton’, that is, about 25lb apiece, and be ‘10 foott 6 Inch or 10 foott 8 long’.
 

Bristol slavers had to be attentive to the demands of their African counterparts, which caused them to be demanding in what they asked of Baltic merchants. Prankard told his Rotterdam correspondents in 1729, ‘our people here are become very nice in their voyage Iron’.
 Just as the making of Öregrund iron required Walloon forgemen to be responsive to the concerns of steel makers in England, the fabrication of voyage iron called for Swedish forgemen to track the changing preferences of African consumers. If they were too heavy they were devalued as a unit of exchange for Bristol merchants and Prankard’s customers would insist upon a rebate.
 If they were too light, African merchants would reject them. Because of this, Prankard was anxious to have a regular and assured supply of voyage iron, made by a workforce that understood the specifications of the product. Gammelbo fulfilled this role for him throughout the 1730s, and Prankard dictated the form that the final commodity would take: ‘press hard on Feoffe [Jacob Feiff]’, he told Jennings in February 1733, ‘for Striking the Voyage of [Gammelbo] much wider & to run about 90 to ye Ton’.
 As at Leufsta the work in the forges at Gammelbo was governed by the demands from the international market.

When Samuel Schröder in 1749 did discuss the present ‘iron system’ it is obvious that he had a structure without any borders or frontiers in mind, he was discussing the iron trade as a chain of interrelated links of processes. What was a commodity in one link was raw material in the next. He was clearly using the all-encompassing eighteenth century meaning of the concept trade containing, with the words of Daniel Defoe, labouring and dealing. In many modern Swedish economic history studies this amalgamation has been broken and the iron industry has either been studied from a labouring point of view, including studies of the technological development, or a dealing point of view, such as analyses of the iron export. This has been an annoying drawback, which has prevented a fuller understanding of this economic sector, so important in the overall development for the Swedish economy. Schröder was hardly thinking about links between individual ironworks and the British market when he wrote his Notes on the English Iron Trade, but the implications are clearly that developments on the market did have affects on the organisation of production. The two cases discussed here, with all their differences, indicate that the British market did have a governing influence on Swedish forgemen making bar iron in forges far away from Britain. This is also a clear indication that the Baltic was an integrated part of the Atlantic economy!
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