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Abstract: Models of port development have hitherto concentrated on landward 
communications and the organization of maritime space in their explanation 
of changes in port location and activity. This study demonstrates that the 
level of economic development in hinterlands together with industrial 
and marine technology are also significant factors and indeed play leading 
roles in the process of port evolution. 

For a deeper understanding of the process of port evolution the case of Upper 
Norrland's ports has been investigated. An analysis of changes in port distri
bution since 1750 reveals two main processes: dispersion followed by concen
tration. The growth in the number of ports and loading places prior to 1885 
was not regular but stepwise, with two rapid increases related to the relax
ation of mercantile restrictions, laissez-faire policies and the diffusion 
of new industrial activities. The fall in port numbers also corresponds to 
industrial changes and large-scale rationalizations of industry and transport 
systems have taken place in association with the economic changes following 
the two World Wars. 

The innovation and subsequent decline of new types of forest-based industries 
appear as a series of waves when their numbers are graphed. Charcoal ironworks, 
fine-blade water-driven sawmills, steam-powered saws, pulp mills, wallboard 
factories and paper mills demonstrate the succession of industrial and 
technological innovations. Clearly, the demand for the products of these 
industries, their shipping requirements and the physical needs and economics 
of contemporary transport have been the dominant factors in Upper Norrland's 
port development. On the basis of these changes, the evolution of the region's 
port system has been synthesized into the Upper Norrland model. 

Land communications have nevertheless had an important part to play in sus
taining port dominance at the mouths of the major river valleys, which have 
acted as corridors of penetration. This investigation shows that these gate
way ports had achieved significance long before the maximum number of scat
tered ports was reached, and it is doubtful whether the situation of a 
scattering of ports all of a similar status ever existed in reality. Early 
port dominance was sustained by later transport developments on land and in 
particular at sea, as river mouths provided the best sites for the construc
tion of outports and deep-water terminals. The long-term seaward migration 
of port activity and facilities has taken place and the Bottenhamn model 
demonstrates this process at the local level. 

The study concludes by putting the Upper Norrland and Bottenhamn models into 
a wider context. The world-wide influence of colonial powers and maritime 
nations has led to a diffusion of marine technology, and shipping require
ments must therefore have, prompted similar port developments throughout 
the world. 
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1 Introduction 

1.1 The Purpose and Organization of the Study 

1.1.1 BACKGROUND 

During the post-war decades numerous port studies have been 

produced, ranging from verbal descriptions and analyses of 

port morphology, functions, hinterlands and forelands to 

more complex, quantitative investigations of traffic and 

goods flows, and to theoretical models of port evolution. 

The literature has encompassed ports in most of the developed 

and much of the developing world. Attention has generally 

been focused on major seaports of international and natio

nal importance; whereas medium-sized and small-scale en

tities, of significance at the regional and local levels, have 

hitherto been of minor interest. 

The requirements for an investigation of such lower order 

ports are to be found in Upper Norrland, the northernmost 

third of Sweden, where small commercial ports and loading 

places have been of great importance during the past two 

centuries. Despite the fact that its only coast borders 

on the Gulf of Bothnia (a backwater peripheral to 

the main flows of maritime trade), the area has long been 

highly dependent on maritime transport for its external 

contacts and internal development. Furthermore, an earlier 

dissertation on the port of Piteå (Layton 1968) identified 

a clear sequence of spatial and functional changes, rela

ting closely to the needs of industry and shipping, and 

this case study in historical economic geography suggested 

lines of enquiry for research over a wider area and longer 

period. 

1.1.2 AIMS OF THE STUDY 

The present study therefore looks at the evolution of com-
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mereiai ports and loading places in Upper Norrland since 

1750."^ Functionally, a port may be simply defined as a 

transport node, a point 'where each-way exchanges between 

land and sea regularly take place' (Bird 1971:13). These 

exchanges involve the movement of goods, people and ideas 

through the port, which can conceptually be thought of as 

a gateway serving a producing area (McKenzie 1933:4, Burghardt 

1971:269). A loading place, however, is a more specialized 

port and its gateway function is limited - as it generally 

concentrates on the one-way outward movement of goods. 

Despite this and the often small-scale nature of their 

activities, loading places have nevertheless been of 

particular importance in northern Sweden's export trade 

and economic development. 

The overall aim is to investigate the changing patterns of 

port activity, both at the macro-level of the regional port 

system and at the micro-level of the individual port or 

loading place. These patterns have altered considerably 

during the past two centuries and, quite apart from broad 

spatial variations, many changes can be observed in port 

morphology, in function and in the volumes and types of 

shipping and cargo handled. This study employs simple 

genetic models to demonstrate the spatial changes typical 

of individual ports and of the systems in which they ope

rate, and it also attempts to construct models as aids 

to a better understanding of the factors and processes in

volved in port evolution. 

Existing models of port development (section 1.4.2) are 

closely related to the special circumstances of the parti

cular countries from which they have been derived. Like

wise, models based on the ports of Upper Norrland will 

also tend to synthesize the local experience, and their 

direct applications are most likely to be limited to 

parts of the world with similar physical and economic 

backgrounds. However, if relationships can be demonstrated 
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between such new models and others already produced for 

quite different areas, they may together form a basis 

for wider generalizations. 

The assumption that port sufficiency and capability are major 

elements in determining the ability of countries or regions 

to attain economic growth is increasingly accepted today 

(eg Hilling & Hoyle 1970:2, Hoyle 1973:58), but what pre

cisely has been the role of ports in the past economic 

expansion of Upper Norrland? When, why, how and by whom 

were the region's ports and loading places established, 

expanded or later abandoned? Have the individual ports 

passed through similar stages of development simultaneously, 

or has there been a time-lag in the spread of innovations 

along the coast from the south? What are the causes and 

mechanisms behind changes in the location and distribution 

of ports, and in their internal morphology? 

These and many other questions are taken up in this study, 

and the following aims summarize the main lines of enquiry: 

1) to describe and analyse the spatial changes observed in 

port location and status in Upper Norrland between 1750 

and 1976, and to construct a model of port evolution; 

2) to examine locational and structural changes in individual 

ports and to relate them to changes in the regional system; 

3) to attempt to relate the Upper Norrland models to existing 

generalizations on port evolution; 

4) to investigate the process of port evolution (in particular, 

the diffusion and concentration of industrial loading places) 

and to attempt to identify the causes and mechanisms of port 

change; 

5) to relate the changes in port evolution to the main industrial 

epochs in the economic development of northern Sweden. 
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1.1.3 OUTLINE OF THE STUDY 

Chapter 1 presents the aims of the investigation, delimits 

it spatially and temporally, and outlines relevant research 

and literature (for a discussion of sources, see Appendix 

8.2). The study area's physical and economic settings are 

described in Chapter 2 and particular attention is given 

to the processes and problems of land uplift, silting and 

winter sea ice, all of which affect port location and eco

nomic activity. The economic setting attempts to provide 

an outline of the main changes in the general political 

and economic climate which have influenced Upper Norrland's 

trade and port activity during the study period. 

A description and analysis of the region's ports as points 

in time and space form the basis of the investigation 

(Chapter 3) and a division of the study period into five 

main stages of port development is suggested. Changes in 

port status, function, morphology and location are then 

considered, at the macro- and micro-levels, and the pro

cesses of port change are identified. 

Chapters 4 and 5 analyse technological changes in industry 

and transport respectively. It is suggested that these two 

aspects of technology are the key factors in the port pro

cesses identified in the previous chapter and, as such, 

they deserve systematic treatment. In Chapter 4 an attempt is 

made to discern explanations for the location, expansion or 

abandonment of industries and thus clarify the process of port 

evolution. Chapter 5 analyses transport changes on land and at 

sea, relating particularly to the ways in which technology 

has increasingly overcome the physical restraints of winter 

and permitted year-round navigation. 

A synthesis of the changes observed in Upper Norrland's ports, 

shipping, trade and industry is presented in Chapter 6, using 

the five stages suggested earlier. Each stage has character

istic patterns and systems of industrial and maritime activity. 
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Chapter 6 further synthesizes the research findings into simple 

models of port spatial changes and processes, and attempts 

to widen the perspective by relating port evolution in Upper 

Norrland to existing generalizations made for other parts 

of the world. Chapter 7 provides a brief summary of the 

thesis, which is followed by an appendix (8) containing 

reference maps and a review of source materials. Finally 

a list of sources and cited reference literature is 

provided (9). 

Throughout the study, maps and diagrams are liberally 

employed in an effort to present detailed quantitative 

and qualitative information in more palatable and visual 

forms. It is hoped that these methods, albeit rather 

didactic, will facilitate the interpretation of spatial 

and temporal patterns. Footnotes are collected together 

at the end of each chapter. 

1.2 The Spatial Framework 

1.2.1 PORT SPACE 

The notion of a precise study area encounters difficulties 

when the principal objects of investigation are functional 

entities such as ports. The problems are further complicated 

by the introduction of the time dimension, for patterns of 

spatial contacts are highly fluid. Before attempting to 

delimit the area, it therefore seems appropriate to clarify 

the fundamental concepts of port space and to make a simple 

classification into port area, hinterland, foreland and 

maritime space. 

In this study, port area is interpreted as comprising partly 

the physical site of the port installations and partly 

contiguous water areas, ie the harbour and the port 

approaches leading in from the open sea (Bird 1971:29). 

These water areas frequently come under the administration 
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of present-day port authorities, so that a port area is 

thus analogous to the access roads, parking space, loading 

bays and warehouses of an industrial plant. 

The concept of a port's hinterland ha s been subject to a 

variety of interpretations. For the purposes of this in

vestigation the following definitions are adopted: 

A "hinterland" can be described as organized and developed 
land space which is connected with a port by means of 
transport lines and which receives or ships goods through 
that port. A port does not necessarily have exclusive 
claim to any part of its hinterland, and an inland area 
may be the hinterland of several ports. (Weigend 1958: 
192 f) 

Also : 

A port generally has a different hinterland for each 
commodity which enters into its trade and•thus has an 
enormous number of hinterlands. (Morgan 1958:111) 

Hence one can refer to primary hinterlands in which a port has 

a dominant influence, secondary or competitive hinterlands wh ere 

no single port controls over 70% of the area's traffic, and 

commodity hinterlands based on the area of collection or distri

bution of a particular commodity or group of commodities 

(simplified from Bird 1971:125). 

Port forelands can be more succinctly defined: 

"Forelands" are the land areas which lie on the seaward 
side of a port, beyond the maritime space, and with 
which the port is connected by ocean carriers. 
(Weigend 1958:195) 

This concept embraces all the hinterlands of the ports with 

which trade is maintained, a contact pattern which is highly 

unstable as it usually varies from season to season, year 

to year, etc. In practice, forelands are rarely studied as 

such and external contacts mostly appear in the form of 

countries or groups of countries (eg Bird 1969, Häggström 1971, 
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von Schirach-Szmigiel 197 3) . There seems to be considerable 

scope for further research in depth as the flow of commodities 

is not merely from nation to nation, but from region to region, and 

producer to consumer. Analysis at the micro-scale could well 

elucidate the process of trade, its causes and effects; 

however, such a detailed approach is not possible here 

and forelands figure somewhat vaguely as the main markets 

and trading areas. The concept of foreland is nonetheless 

useful in that it draws attention to the external influence 

and contacts of a port and thus can help to explain the 

spread of innovations (eg new ideas and technology) into 

its hinterland. 

Maritime space, o r the area of water separating ports from their 

forelands (Weigend 1958:198), is mostly of interest with re

gard to the distances involved. Distance can be measured in 

economic terms,and travel times and freight costs vary 

through time as marine technology progresses. Even today, 

currents and winds can influence sailing times on the 

world's oceans. Off the high seas, however, other physical 

characteristics - such as depth, coastline and ice con

ditions (section 2.1) - can affect shipping and therefore 

port activity. Clearly, navigational conditions in coastal 

waters are of fundamental importance to adjacent regions. 

1.2.2 THE STUDY AREA 

To attempt to embrace all the ports and loading places that 

have existed along the whole coast of Norrland seemed un

necessary and over-cumbersome for the purpose of this in

vestigation. The most significant concentrations of port 

facilities and forest-based industries are found in 

southern and central Norrland, where the important Sunds

vall district has already been the subject of intensive 

study (eg Hjulström-Arpi-Lövgren 1955), and the adjacent 

Härnösand area is rather similar in form and complexity. 

However, the northern two-thirds of Norrland have generally 
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received less attention as, for centuries, the region was 

of minor economic importance. This retardation has been 

largely due to its great distance from Stockholm and to 
2 ) the problems posed by the severity of its winters. It 

is precisely these characteristics of remoteness, per

ipheral situation and climatic extremes which make Upper 

Norrland of particular interest, for this study of the role 

of ports and shipping in economic development.3^ 

The actual area selected for study is shown in Figure 1.1 

and today comprises the two län (or counties) of Norrbotten 

(BD) and Västerbotten (AC), together with the district of 

Northern Ångermanland (corresponding to the present örn-

sköldsvik commune). This latter district has been included 

despite certain problems in obtaining statistics below 

county level, for its high coast provides a contrast with 

the more low-lying shores to the north and permits a clearer 

assessment of the part played by coastal geomorphology in 

port changes. Furthermore, the Örnsköldsvik area is the 

hearth zone of the Mo & Domsjö group of forest-based 

industries which, with their traditional interests in 

Västerbotten, fall naturally into this investigation of 

ports and economic development. 

Along Upper Norrland's coastline - a distance of ca 500 

kilometres - a total of 146 ports and loading places have 

been identified as having functioned at some time during 
4 ) 

the past two centuries. The larger town ports, at the 

mouths of the major rivers (see Fig 1.1),generally serve 

domestic hinterlands extending some 350 kilometres inland, 

to the mountainous border established between Sweden and 

Norway in 1751. The study area contracts after 180 9 when, 

in the war with Russia, Sweden lost control of her Finnish 

provinces and ceded a part of north-eastern Lappland (inset, 

Fig 1.1). The larger map identifies this area as Kemi 

Lappmark, part of Torne Lappmark and the easternmost strip 

of the old province ( landskap ) of Västerbotten. For the most 
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Figure 1.1 The study area and its principal boundary changes. 
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part the new border was drawn along the middle of the Torne 

River (Torneälven) and its northern tributary - the River 

Muonio. However, the prosperous staple town of Torneå was 

also relinquished to Finland and the loss of this port 

left the Swedish side of the Torne valley without a gate

way for its trade, thus leading to the founding of the 

new town of Haparanda. In 1810, the remaining parts of 

the Swedish provinces of Lappland and Västerbotten were 

reorganized to form two new counties - Norrbotten and Väster

botten - and the southern boundary with the old county of 

Västernorrland (Y) was redrawn to embrace the old parish 

(pastorat) of Nordmaling. Since then, administrative boundary 

changes have been of relatively minor importance.^ 

Offshore, Upper Norrland is bounded by the Gulf of Bothnia 

(Bottniska viken), a name given to the whole northern arm of 

the Baltic Sea (Östersjön). The straits of Northern Kvarken 

divide the Gulf into the Bay of Bothnia (Bottenviken) in the 
6 ) 

north, and the Sea of Bothnia (Bottenhavet) in the south. 

In terms of maritime space, the Baltic Sea and the Gulf of 

Bothnia have the character of a backwater or oul-de-saos 

only accessible from the North Sea via the Sound, the Great 

and Little Belts and (after 1895) the Kiel canal. These 

routes are easily commanded by other nations and are 

therefore highly vulnerable to political situations. 

The annual formation of sea ice also has a barrier effect 

on contacts (2.1.3), and winter conditions in these land

locked waters have obviously been significant in retarding 

economic expansion in the study area. 

1.3 The T ime Dimension 

1.3.1 THE STUDY PERIOD 

In this investigation of Upper Norrland's ports, attention 

is focused on spatial changes through timê Traditionally 
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regarded more as the domain of historians, this intangible 

'fourth dimension1 has increasingly concerned geographers 

in their quest for a better understanding of the processes 

of change - processes which have produced the spatial 

patterns evident today and in the past (Harvey 1969:429), 

Jakle 1971:1084), Chisholm 1975:182). Indeed, this under

standing of geographical change has come to be regarded 

as the 'central task for historical geographers' (Prince 

1978:25). 

The evolution of ports involves changes in many charac

teristics, including the number of port sites, their dis

tribution locations, functions and systems. Although all 

these aspects have not always undergone change at the same 

time or at the same rate, port numbers offer a useful means 

of delimiting the study period. Accordingly, the numbers 

of ports and individual loading places in Upper Norrland 

have been graphed at five-year intervals (Fig 1.2 over) and 

a fairly simple temporal pattern of rise and fall is 

produced. The early 1750s can be seen as a natural 

starting point for an investigation of port origins, and 

the total number of sites then increases until the maximum 

is reached in the mid-1880s. This numerical expansion im

plies a wider spread of port facilities and less concen

trated patterns of trade movements, which suggest a process 

of port diffusion. After 1885, ports decrease in number, the 

spatial pattern thins out, maritime trade focuses on fewer 

nodes and port concentration takes place. As this process is 

still continuing there is no obvious date for the end of 

the study and so 1976 was selected on the basis of the 

source material available at the time of writing. 

The total period to be examined thus spans two and a quarter 

centuries, during which time substantial changes have taken 

place both within and outside the region, for example in 

its natural environment, the utilization of its resources, 

the nature and extent of demand, living standards and ways 
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TIME 

1750 1800 1850 1900 1950 

STAGE 1 STAGE 2 STAGE 3 STAGE U STAGE 5 

1750 1785 1855 1885 1925 1950 

Figure 1,2 Changes in the number of ports in Upper Norrland 
1750-1976. 

NB The perspective sketch of the systems/stages has been left open-ended as 
stage 1, in its organization, differs little from the pre-1750 conditions 
and stage 5 is not yet completed. 

of life, and in industrial and transport technology. Besides 

these manifold variables which influence ports in one way 

or another, the theme of port change itself involves a 

complex of sub-themes, all of which require attention. 

This variety of topics, running through such a long study 

period, poses considerable methodological problems of 

temporal explanation. 

1.3.2 CHANGE AND PERIODIZATION 

Whereas the change in the direction of port evolution from 

diffusion to concentration appears to have been a fairly 

gentle transition, Figure 1.2 indicates that the rate (or 
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velocity) of change in the numbers of ports and loading 

places has been far from uniform. The graph exhibits several 

steep gradients where velocities suddenly accelerate, so 

that change seems to have taken place in a series of five 

steps or stages (see further section 3.1.2). 

The use of stages has been widespread amongst geographers, 

economic historians and others: 'Sequent occupance' 

(Whittlesey 1929), 'cultural-stages' (Broek 1932), 'cross-

sectional studies of past geographies' (Darby 1954), tech

nological phases (Mumford 1934), 'stages of economic growth' 

(Rostow 1960) and 'ideal-typical sequence of transport de

velopment' (Taaffe, Morrill & Gould 1963) are just a few 

better-known examples of periodization. In most of these 

cases, characteristic features and assemblages of phenom

ena are identified and can be related to functional entities 

or systems, which are seen as operating during periods of 

relatively slow change or stability. Unfortunately these 

cross-sectional or synchronic st udies are primarily 'con

cerned with the values of the variables and parameters 

and with the interrelationships that exist amongst them ... 

at any given moment in time' (Langton 1972:136) and, 

although the comparison of these essentially static 

past geographies can provide some clues as to the causes 

of change, the method fails to contribute much to the 

understanding of the process of change and its mechanisms. 

Problems of explaining change through time therefore require 

a more dynamic approach. Hence 'vertical theme' studies 

(Darby 1954) and diachronic analysis (Godelier 196 5) are 

directly concerned with * . . 

. . . geography in the course of change, through time, [and] 
focus upon actions or mechanisms or means of bringing 
about changes. Diachronic studies are concerned with 
operations, with particular methods, in a word, with 
processes. (Prince 1978:25 , my italics) 

Accepting that port evolution is an ongoing process, con

stantly adjusting to new circumstances (eg legislation and 
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policies, transport requirements and innovations), a dia-

chronic type of approach is obviously necessary. However, 

the changes in velocity already observed in Figure 1.2 

seem to imply some form of 'cultural interruption' having 

a sudden effect on the region's transport system so that 

'When once the new forces begin to operate ... the dynamic 

march is resumed, but according to new orders of the day' 

(Whittlesey 1929:165). Empirical evidence will be presented 

(Chapter 4) to support the notion of a sequence of indus

trial innovations based on forest resources, each new 

technique giving rise to a particular set of spatial 

patterns and operational systems. Patterns of industrial 

location, communications networks, modes of transport and 

port facilities are intrinsically linked in functional 

systems, which theoretically strive towards an efficiency 

that minimizes effort and cost and maximizes profits. 

On the basis of these assumptions, the time axis of Figure 1.2 

has been drawn as a surface on which elipses represent a 

sequence of economic and technological systems which over

lap during periods of transition. The actual delimitation 

of stages involves problems closely related to those of 

delimiting homogeneous regions. Whilst such regions may 

be defined as uninterrupted areas exhibiting some kind of 

uniformity intensifying towards their cores, periodization 

involves 'periods conceived as units of historical time 

possessing a certain focused similarity' (Jakle 1971:1090). 

The divisions drawn between the five stages of port evol

ution in Upper Norrland are not, however, intended as rigid 

temporal boundaries but simply represent approximate 'take

off' points on a logistic curve (Fig 4.2, p185)/ie when new ideas 

or techniques have been tried and proved by early innovators 

and begin to be rapidly accepted by the majority of adopters 

(Abler, Adams & Gould 1972:405). Each stage thus commences 

with rapid change in certain key variables, followed by a 

period of adjustment to new conditions together with the 

increasing dominance of new or modified production and 
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transport systems. A time-lag can be expected between the 

adoption of a technological innovation (within industry 

or transport), or of legislative or economic changes, and 

the opening or closure of a port or loading place. It is 

again emphasized that the dates selected for the delimi

tation of the stages are only approximative, post-dating 

causal changes by up to five years. 

Research into the diffusion of innovations clearly has 

particular relevance not only to the study of contemporary 

economic geography but also to the historical branch of 

the subject. Processes of change have been more scientifi

cally described and analysed,and the investigation of the 

causes and mechanisms behind these processes has opened 

up a new field of behavioural geography (and of behav

ioural historical geography), within which are considered 

such questions as: 

How does man perceive his environment and thus define 
resource alternatives? How do resource perceptions 
change with time? Given environmental management 
responses, how do men distribute themselves and 
their activities in earth space, and how do these 
distributions change? (Jakle 1971:1084) 

In historical contexts, however, the answers to these 

fascinating and highly significant problems can only be 

tentative, probabilistic statements. For the detailed 

reconstruction of past geographies and the explanation 

of past location decisions we have only imperfect and 

incomplete sources, and the decision-makers themselves 

are no longer with us: 'Generalizations about the past 

can never be more than hypothetical or provisional' 

(Prince 1978:31). 

The mode of temporal explanation used in this investigation 

is basically diachronic, but it also employs the device of 

stages to sub-divide the lengthy study period. Rather than 

being a static cross-section through time, each stage is 

therefore treated as a dynamic period within which expia-
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nations are sought for the processes and mechanisms of 

change. It is hoped that the combination of these two 

genetic approaches to historical geography can contribute 

further to the understanding both of past processes of geo

graphical change and of the significance of time in the 

evolution of ports and their spatial patterns. 

1.4 Previous Research and Literature 

1.4.1 UPPER NORRLAND'S TRADE AND ECONOMY 

The literature on northern Sweden's historical geography 

and economic history is extensive and yet, despite their 

importance, the themes of ports and shipping have received 

little systematic attention. All the major coastal towns 

have been the objects of one or more anniversary pub

lications in which their port activities are naturally 

included, but not covered in any real depth.^However, one 

study of Luleå (Moberg 1971) does concentrate on port aspects 

and brings out the significant roles played by shipping, 

ship-owning and ship-building during the past 350 years. 

Yet another commemorative publication (Renhorn & Hedensjö 

1945) takes up the history of the port of Skellefteå and 

presents much useful information on its physical develop

ment, administration and traffic. In an unpublished master's 

thesis on the Commercial Geography of the Port of Piteå 1860-196 7 

(Layton 1968) , I attempted a more rigorous analysis of 

local changes in port function, trade and industry. Later, 

in an essay entitled Hamnar ooh sjöfart i övre Norrland (Layton 

1979a), I described the main changes in industrial and 

transport technology as experienced by SCA and its prede-
o \ 

cessors since the mid-eighteenth century. Particular 

attention was paid to the development of maritime transport 

and, as SCA has its roots in so many of Upper Norrland's 

early iron and timber industries, the essay may also be 

regarded as a case study illustrating the main stages in 

the region's industrial and port evolution (see Chapter 4). 
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Local histories have also been written for most of Upper 

Norrland's coastal parishes. Furthermore, a number of 

industrial monographs give valuable insights into the 

origins and growth of various forest-based companies 

and draw attention to the importance of land and maritime 

transport facilities. Notable examples of such monographs 

include works on the Mo and Domsjö company (Ahnlund 1917, 

Gårdlund 1951), the Robertsfors ironworks (Boëthius 1921) 

and the Scharin firm (Steckzén 1924). 

Port activity in Upper Norrland during the eighteenth and 

early nineteenth centuries centred on the coastal towns, 

whose merchants traded almost entirely with the influential 

merchant houses in Stockholm. This pattern was largely the 

result of a number of restrictions on trade and navigation, 

known collectively as the "Bothnian trade restraint" (det 
9 ) bottniska handelstvånget). With the exception of Gävle, none 

of the towns of Norrland (or Österbotten, Finland) were 

permitted to send their ships farther south than Stockholm 

(or Åbo) and no foreign vessels were allowed into the Gulf 

of Bothnia. The importance of these mercantile restric

tions on the timing and rate of economic development of 

the 'colonial1 north has engaged the attention of many 

researchers (eg Fyhrvall 1882, Ahnlund 1921, Carlgren 

1926, Boëthius 1929, Heckscher 1949, Alanen 1956, Hägg-

ström 1967, 1971, 1973) and some of their main lines of 

reasoning are taken up in later chapters. 

The capital city was thus the principal market for the 

study area and the controlling influence of Stockholm's 

wealthy merchant houses evidently continued well into the 

first half of the nineteenth century (Heckscher 1971:285, 

Häggström 1967:41, 1971:32). Samuelsson (1951) investigated 

the business activities of leading merchant houses in Stock

holm for the period 1730-1815, and in a study of Stockholm's 

role in the Swedish economy, Hammarström took up the city's 

development between 1850 and 1914. Although its control of 
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Norrland's export trade had largely disappeared (Hammar

ström 1970:41), she showed that the capital continued to 

ship essential imports to the region - even after the 

completion of the main railway line into northern Sweden 

around the turn öf the century (ibid : 61-79). 

A fruitful source of information on eighteenth and early 

nineteenth century contact between Stockholm and the ports 

of Upper Norrland is provided by the city's hamnpenning-

journaler, which recorded harbour dues and details of all 

incoming domestic shipping (8.2.1). Häggström (1965) and 

Rice (1965) pioneered the use of these annual records for 

the years 177 3-82, aggregating and averaging data to ob

tain rough measures of the volume of traffic from the main 

town ports, and the present study employs similar material 

to reconstruct port activity in more detail for selected 

years. At the time of writing, doctoral research into 

the roles of shipping, ship-owning and ship-building in 

Norrland's economic development (1750-1813) is being 

carried out by Maurits Nyström, an economic historian. 

In an essay, the same author investigated the signif

icance of shipping and the local merchant fleets in 

northern and central Norrland during the nineteenth 

century (Nyström 1977). Ships, especially sailing vessels, 

have also captured the interest of local historians, a 

number of whom have carried out painstaking research to 

identify vessels built and owned in various parts of Upper 

Norrland (notably Boberg 1977). The major work, however, 

on domestic shipping and trade is a licentiate thesis 

Sveriges inrikes sjöfart 1818-1949 (Thorburn 1958) , in which 

the volume of shipping and traffic flows have been re

constructed for a large number of selected years and 

the findings related to the general economic development 

of Sweden. Again, the ports themselves are only dealt 

with summarily. The history of the Svea shipping line 

(Lundmark 1951) complements Thorburn1 s study by providing 

details on the growth and activities of a leading Stockholm 
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shipping company, which was long engaged in regular steam

ship traffic with ports throughout Norrland. 

The availability of data and the importance of foreign trade 

in the national economy have resulted in considerable academic 

research, which includes a number of important theses. Heckscher 

(1949:643-704), as part of his pioneer work on Swedish economic 

history, presented a broad interpretation of the surviving 

national records on eighteenth century foreign trade. Hög

berg (1969), in his doctoral thesis on Sweden's foreign 

trade and shipping for the period 17 38-1808, carried out a 

more detailed investigation and concentrated on trade in a 

number of staple products. In particular, the major exports 

of bar-iron, sawn timber, pitch and tar are analysed - together 

with imports of grain and salt. It is clear that Stockholm 

functioned as the main entrepôt for Norrland, but Högberg 

also drew attention to the fact that the city was itself 

an important market - especially for timber products. 

The great expansion of Norrland's trade has been the central 

theme in several important studies embracing the latter half 

of the nineteenth and early twentieth centuries, usually 

regarded as the period of the region's industrialization. 

Wik (1941) produced a thesis, Norrlands export 1871-1937, f in 

which he analysed the changes in the nature and value of 

goods by customs districts. Building on his own earlier 
12 ) work on Norrland's foreign trade, Häggström's (1971) 

doctoral thesis included a detailed quantitative analysis 

of the development of the region's exports and imports. 

Like Wik, he used customs districts as the basis for 

areal differentiation and his study analysed regional 

variations as well as changes in the direction and origin 

of trade products. Häggström concluded that the expansion 

of Norrland's direct foreign trade reflected the region's 

economic development during 1850-1914, the period of its 

"industrial revolution". This line of reasoning is closely 
13) 

related to export base models of regional economic growth, 
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which stress the fundamental importance of staple exports 

in the process. Although rarely mentioned in these studies, 

the role played by ports is by implication of prime signifi

cance in economic development. 

Forest-based industries dominate the economic scene in northern 

Sweden and have been thoroughly investigated. Carlgren (1926), 

in his work on Norrland's forest industries before the middle 

of the nineteenth century, traced the origins of sawmilling 

and investigated the technological change-over from coarse 

to fine sawblades. This study provides background information 

on the legislation and controls affecting timber felling and 

sawmill production in the eighteenth and early nineteenth 

centuries and, furthermore, includes a useful analysis of 

the export trade in timber products. Wik (1950), in his 

major thesis on northern Sweden's sawmill industry 1850-

1937, continued the saga of sawmilling in Norrland and 

presented a remarkably detailed and informative analysis 

of mill location and activity. By means of a number of 

selected years (at about 10-year intervals), he investi

gated the locational changes associated with the introduc

tion of steam-power and electricity to sawmilling - thus 

providing clear examples of technological innovation and 

substitution processes. Wik stressed the importance of 

coastal loading facilities in the siting of steam saws 

and, as they have so often provided the raisons d'être of 

ports and wharfs their rise and fall are of particular 

interest to this present study. Of additional interest in 

Wik's thesis are his histograms, displaying the annual 

variations in timber exports from each customs district. 

The anniversary publication Svensk trävaruexport under hundra 
14 ) ar, on the history of the Swedish timber trade, unfortu

nately lacks information on its sources, references and 

methods. It is, however, a scholarly work and the treat

ment of the direction and marketing of different types 

of timber for the period 1830-1900 (Söderlund 1952) pro-
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vides a useful complement to Wik's work. In the same volume 

two other economic historians (Hallberg and Sandin) investi

gated the succeeding periods, 1900-22 and 1923-50 respectively. 

An essay by Hellström (1925) presented a wealth of information 

on the 'genealogy' of Norrland's major forest-based companies, 

together with a great deal of useful material on the technical 

and organizational aspects of contemporary sawmilling, shipping 

and marketing. In the same publication, Nyström (1925) contrib

uted information of a similar nature on the then youthful pulp 

and paper industry in Norrland. For more recent decades, the 

economic structure of the various branches of the forest 

industries is presented in the two volumes of Svensk skogs

industri i omvandling (1971) - a structural survey of changes 

since 1950, carried out by the Joint Board of the Forest 

Industries. 

Other types of forest-based industries have also required 

convenient port facilities for their export trade. The 

production of saltpetre, potash and tar in Västerbotten 

has been described by Tirén (1937); and Borgegård (197 3) 

carried out a more detailed analysis of tar production 

and transport in the county of Västerbotten for the second 

half of the nineteenth century. Even iron production in 

the eighteenth and nineteenth centuries was heavily depen

dent on the forests for its supplies of charcoal for smelting 

and ironworking. The history of the iron industry in Ånger

manland and in Upper Norrland (AC/BD) has been investigated 

in detail by Norberg (1952 & 1958, respectively) and he in

cludes useful tables of the annual production of pig-iron, 

bar-iron and hardware at the main ironworks. The small-scale 

utilization of the great iron ore deposits in the Gällivare 

area during the eighteenth and early nineteenth centuries 

was described and analysed more geographically by Forsström 

(197 3), and he also traced the dramatic expansion in ore 

exports, following the construction of rail links to the 

ports of Luleå and Narvik. The dominance of Norrbotten ore 

in Swedish exports is made very clear in a study by Fritz 
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(1967), who analysed the industry during the period of its 

foundation and establishment on the international market 

(1883-1913). 

The development of land transport and communications in 

Upper Norrland has been thoroughly investigated in two 

theses; the earlier one by Hoppe (1945) dealt with Norr

botten and the other (Lassila 1972) covered the area of 

the present county of Västerbotten. Both studies include 

valuable sets of maps, showing the extent and patterns 

of road and rail networks for different periods, and they 

have been used as the basis for the suite of maps presented 

later in this study (Figure 5.9 pp 275ff). Although Hoppe and 

Lassila each carried out detailed descriptions and analyses, 

relating the development of communications to changes in the 

local economy and trade, neither of them attempted at the 

time to produce an overall model or generalization of the 

sequence of network expansion. In a later paper, Lassila 

however stressed the importance of the winter roads and 

valley routes as penetration lines (Lassila 1977), and 

their significance in port processes will be taken up in 

Chapter 5. 

This review of the research and literature on Upper Norrland's 

trade and economy is far from complete but, before 

moving on, mention should be made of a number of important 

works on economic development written by economic historians. 

Brief reference has already been made to Heckscher's (1949) 

classic work on Sweden's economy history before 1815 and, 

although he was unable to complete detailed research on 

the nineteenth century, his useful little book Svenskt arbete 

ooh liv (1971) contains his appraisal of socio-economic changes 

for 1815-1914, which he saw as the period of the 'Great Trans

formation1 (Det stora genombrottet). This general account 

was based partly on several standard interpretations of 

the process of industrialisation in Sweden, including works 

by Montgomery (19 39) and Gårdlund (1942) and indeed the former 
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contributed the final chapter in Svenskt arbete ooh liv on changes 

since 1914 (Montgomery 1971). Fridlizius (1963) produced yet 

another study on Sweden's exports, for the period 1850-1960, 

in which the key position of foreign trade in the process 

of industrialization was again emphasized. All of these works 

provide valuable background for the study of Upper Norrland's 

economic growth and enable port evolution to be seen in a 

clearer perspective. 

The fact that so much has already been written on Norrland's 

trade, industries and general economy largely obviates the 

need for new research into all these aspects which are 

related to port changes in the region. The task of this 

investigation is therefore to concentrate on the central 

themes of ports and shipping, and to attempt a synthesis 

of the findings of other researchers in order to produce 

the necessary overview of the economic and technological 

factors and changes affecting ports. 

1.4.2 PORT MODELS 

One serious problem in generalizing by means of models is 

that, with each one portraying a particular set of cirum-

stances in a particular part of the world, a surfeit soon 

accumulates. Clearly, the production of too many unique 

models will merely move uniqueness from the large scale 

map to the small scale map, unless pains are taken to 

demonstrate that each generalization is merely a variation 

on a theme of wider applicability. A number of geographers 

have already produced models on the spatial evolution of 

ports and port systems based on studies of divers countries. 

Before analysing the case of Upper Norrland's ports, it 

is therefore worth-while outlining the more significant 

examples of port models which can 'serve as yardsticks 

for comparing changes in the evolution of seaports' 

(Rimmer 1967b:42) and give a broader perspective to this 
4.. .. 15) investigation. 
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These models fall into two categories: 

1) Models of the development of individual ports, and 

2) Models of the evolution of regional or national port 

systems.. 

1.4.2.1 Models of port growth 

There have been many descriptive studies of individual ports -

their structure, functions and growth - but before Bird 

(1963) produced his model of Anyport little had appeared 

in the form of a generalization on port growth. Further

more, interest has mostly focused on the development of 

top-ranking oceanic ports, while those lower down the 

hierarchy (eg Upper Norrland's ports) have been relatively 

neglected. 

In medieval times, most major ports in north-west Europe 

lay near the tide limit of rivers and when vessels and 

traffic grew beyond their capacity (particularly in the 

eighteenth and nineteenth centuries) the most frequent 

response was the construction of outports near the river 

mouths. This now familiar pattern of port and outport was 
16) 

described and analysed in a short article by Pounds (1947) . 

Ports and outports were seen in some cases as being comp

lementary and in others more as rivals and their relation

ships were mostly in a state of change. Scandinavian ports 

lay outside the area of study but in the British Isles 

'the relationship of port and outport is less significant... 

than in north-west Europe1 (Pounds 1947:225). 

Bird (1963) took up the case of major British ports and 

presented his model of Anyport, in which six eras in the 

development of a port's installations are identified: 

(1) Primitive, (2) Marginal Quay Extension, (3) Marginal Quay 

Elaboration, (4) Dock Elaboration, (5) Simple Lineal Quayage, 

and (6) Specialized Quayage. Each era is terminated by the 

commencement of the next in succession but, although the 
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eras supercede one another, the installations remain and 

are usually modified and/or down-graded in function. Hence 

various eras of port development co-exist and capital in

vestment normally ensures the continued use of older in

stallations, rather than their immediate abandonment. 

Accordingly, Anyport can be said to represent a process of 

port expansion seawards, spreading down-river in a fairly 

contiguous fashion and leaving relatively little space 

between older and newer quays. This provides a contrast 

to Pound's simple model of port-outport, in which the two 

components are often located some distance apart as sep

arate ports and settlements, suggesting a process of port 

relocation. 

Bird's model was specifically designed to represent Any -

(British) por t y and yet it also provides a basis for comparing 

the development in other countries of very large ports, 

multi-functional in character. As Britain has long been 

the foremost maritime nation and, indeed, pioneered so 

many of the technological innovations in maritime trans

port during and after the industrial revolution, it seems 

reasonable to expect that major world ports should show 

similar features. In Bird's own words: 

All major ports serve the same world fleet of shipping, 
or similar cross-sections of it, with the result that 
they have the same incentives to provide terminals of 
similar dimensions and capacities. (ibid:417) 

This observation is of fundamental importance and should 

be kept in mind, both when studying individual ports and 

when comparing port systems. 

In his work on Australian seaports, Bird (1968) demonstrated 

the applicability of the Anyport device, despite the fact 

that the small tidal range obviates the need for enclosed 

wet docks. His results may be interpreted as supporting 

the notions of cultural diffusion from Britain and of 

British merchant shipping requiring similar cargo handling 
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facilities at each end of their routes. Similarly, Hoyle 

(1968) used Anyport as a yardstick for his investigation 

of the ports of East Africa and produced his own modified 

version Any (East African) seaport. Here the differences between 

the models were explained as the result partly of physical 

contrasts in coastline and tidal conditions, and partly 

of the later and more limited economic development of East 

Africa. Other authors have investigated ports in West 

Africa, where the physical character of the inhospitable 

surf-bound coast and the late emergence and expansion of 

the export economy appear to have played important roles 

in port structure and evolution.17^These investigations 

illustrate the complexity of port morphology and of the 

many variables involved. 

As the Anyport and port-outport models were designed for major 

seaports, they cannot therefore be expected to be directly 

applicable to lesser ports and loading places. Neverthe

less, these smaller ports have long served certain cross-

sections of the world merchant fleet, so that innovations 

in marine technology ought sooner or later to have met with 

a response in port installations - even at the lower end of 

the port hierarchy. 

1.4.2.2 Models of port systems 

The development of individual ports and indeed of the tota.l 

port facilities along a given coast must be seen in their 

spatial contexts. As nodes in transport networks, ports 

represent focal points for both land and sea communications -

and transport technology therefore plays an important role 

in the evolution of regional port systems. 

A model of an 1 ideal-typical sequence of transport develop

ment1 was first proposed by Taaffe, Morrill and Gould (1963), 

and it has prompted considerable research into the ways in 

which port systems have emerged. Basing their model on studies 
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of a number of underdeveloped countries, in particular of 

Ghana and Nigeria, the authors identified four main phases: 

(1) Scattered ports, (2) Penetration lines and port concentration, 

(3) Feeders and lateral interconnections, and (4) High-priority 

linkages. The implication is that increasing network con

nectivity results in the process of port concentration. 

Numerous small scattered ports suggest poor overland 

contacts within a traditional society. As the communi

cations network spreads inland, port numbers decline 

and concentration takes place on those ports best served 

by land transport. A port hierarchy emerges, with domi

nance ranking following the growth of those ports which 

control the principal lines of penetration (as they tend 

to take over the hinterlands of smaller neighbouring ports 

through 'port piracy'). Taaffe, Morrill and Gould linked 

their model to W.W. Rostow's (1960) stages of economic 

development: 

The scattered, weakly connected ports might be con
sidered evidences of the isolation of Rostow's tra
ditional society; the development of a penetration 
line might be viewed as a sort of spatial 'take-off'; 
the lateral-interconnection phase might be a spatial 
symptom of the internal diffusion of technology; and 
the impact of the auto on the latter phases of the 
sequence [the emergence of the high-priority routes] 
might be an expression of the emergence of certain 
aspects of an era of higher mass consumption in 
underdeveloped countries'. (Taaffe et alia 1963:505^ 

Taaffe et alia made two further points of particular import

ance: Firstly, their sequence ought to be regarded as 'a 

process rather than as a series of discrete historical 

stages' (ibid) thus emphasizing the continuity of changes; 

and secondly, 'at a given point in time, a country's total 

transport pattern may show evidence of all the phases' 

(ibid). These concepts are of relevance to most evol

utionary transport models and need to be kept constantly 

in mind. 

A number of authors have tested the Taaffe model in other 

parts of the world, and it does appear to have significance 
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in developing countries where economic growth has been con-
18 \ 

centrated into the past century. Burghardt (1969), in his 

investigation of the expansion of the road network in the 

Niagara peninsula, concluded however that the sequence was 

different in the North American context. Furthermore, Ward 

(1969) demonstrated that, although the transport network 

in Malaya followed similar patterns of development, the 

numbers of ports increased rather than decreased and 

showed less direct dependence on land communications. 

Similarly, in Upper Norrland, the relationships between 

port numbers and the communications network do not fit 

the Taaffe model, and other causes for changes in port 

patterns must be sought. 

From his detailed studies of port development in New Zealand 

and Australia, Rimmer (1967b) produced a five-stage model 

which, although it clearly owes much to Taaffe, Morrill and 

Gould, first introduced changes in the organization of 

maritime space as essential factors in port development. 

Furthermore, Rimmer weighted the land and sea transportation 

networks 'to provide a clearer appreciation of the pro

cesses of dominance ranking', and the model also intro

duced 'the aberrant case of a port that survives the 

hierarchical process to provide a closer simulation of 

reality1 (ibid:42). Rimmer's first four phases closely 

parallel those of Taaffe et alia, but are more directly 

related to port changes: (1) Scattered ports, (2) Penetration 

lines and -port piracy, (3) Interconnection and concentration, and 

(4) Centralisation. In the case of Australia, he found it 

necessary to introduce an extra phase (5) Decentralisation. 

This last stage stemmed from the construction of outports 

to handle low-value bulky cargoes - particularly oil -

and is thus a further response to changes in marine tech

nology, ie the construction and utilization of giant tank

ers . 

Much attention has thus been paid to port concentration, but 
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little has hitherto been given to what Ogundana (1970) called 

port diffusion, ie the absolute or relative increase in the num

ber of functioning ports. In his study of Nigerian seaport 

evolution he identified six periods of alternating concen

tration and diffusion in port facilities and activity since 

1500, based on changes in the numbers of ports and in the 

relative share of trade handled by the different ports in 

the national 'complex' or system. Ogundana also coined the 

term sustained port dominance in cases where ports persistently 

maintained relative leadership within their regions and 

formed the centres of consolidation around which the pro

cess of alternating concentration and diffusion took place. 

Bird (1971:132-7) has attempted the task of relating port 

hinterlands to the hexagonal service areas suggested by 

central place theory (Christaller 1933) , and his arguments 

draw attention to the diverging character of major port 

hinterlands compared with the converging hinterlands of 

small ports. Vance (1970), in his mercantile model of settle

ment, developed another pattern of spheres of influence 

as an interesting alternative to the central place theory, 

suggesting that settlement in new colonial territories 

follows the dictates of wholesale trade and is therefore 

based upon mercantile principles. His theory is that the 

central place pattern is a legacy of a feudal political 

and economic system, which has become fossilized in the 

Old World, and that it is a highly sophisticated system 

of administration, services and retail trade which, in a 

newly colonized area, is only later superimposed on the 

mercantile pattern. Vance suggested that the early port 

settlements, or points of attachment, in the new territory 

generally developed into the major entrepôts, controlling 

the main lines of penetration inland. These ports shipped 

the staples that became the economic products of the mer

cantile system and developed into entrepôts of wholesaling 

with a return trade of manufactures and tropical goods. 

These arguments appear to be applicable to Upper Norrland 
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in the eighteenth, nineteenth and early twentieth centuries, 

when northern Sweden had the character of a colonial area 

in comparison with the more developed south (Högberg 1969, 

Häggström 1971). 

None of the above models, however, can offer a complete 

explanation of the patterns of port evolution in Upper 

Norrland. Certain lines of reasoning are nevertheless 

of relevance and should permit the case of Upper Norrland's 

ports to be viewed in its proper perspective. 

1.4.3 SOME MODELS OF ECONOMIC DEVELOPMENT 

Analyses of regional economic history in North America 

have formed the bases for several models of economic devel

opment, concepts which can readily be related to Upper 

Norrland and its port evolution. These models stem pri

marily from the ideas of Harold Innis (1933), who main

tained that the 'export staple1 - or the chief export com

modity produced by a region - was of crucial importance in 
19 ) shaping new economies. This staple theory w as derived from 

his studies of the growth of Canada's staple exports, and 

thus built on a deep understanding of the country's pol

itical and social institutions and of how the economy had 

been generated.^^ 

In a later work on the historical development of regions in 

the United States, North (1955) expanded the idea of export 

staples to include not only the products of extractive indus

try but also those of secondary and tertiary industries. 

The term 'exportable commodities' (or services) was used 

to denote the individual staple items and the'export base' 

denoted 'collectively the exportable commodities (or ser

vices) of a region' (North 1955:247-8). North's simple 
21) export base theory suggests that a region's growth 'is 

closely tied to the success of its exports and may take 

place either as a result of the improved position of 
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existing exports relative to competing areas or as a result 

of the development of new exports' (ibid:251). He also pointed 

out the importance of exogenous demand and of locational fac

tors in the development of the staples, and showed how regions 

attempt to reduce processing and transfer costs for staple 

exports through the development and application of techno

logical innovations within industry and transport. 

Clearly, other variables have also been important in regional 
22 ) economic development; however, North's ideas do have con

siderable bearing on the development of resource-rich and 

thinly populated regions, and the simple export base model 

is of interest when attempting to comprehend Upper Norrland's 

economic growth. 

23) Despite its controversial nature, Rostow's generalization 

of 'the sweep of modern history' as 'a set of stages of 

growth' (Rostow 1960:1) is another interesting way of looking 

at economic development. Based on the sequence of events in 

Britain, the model's five stages appear to have a wider 

validity: Countries such as Sweden, with close trade con

tacts with Britain, generally adopted the same innovations 

and followed similar sequences of development - but with 

certain time-lags. The Rostovian sequence of (1) the tra

ditional societyy (2) the preconditions for take-off, (3) take-off, 

(4) the drive to maturity, and (5) the age of high mas s-consumption 

is based heavily on his concept of leading sectors. These 

'leading sectors' (ie economic activities which show high 

growth rates and which transmit growth to other parts of 

the economy) undergo a 'changing sequence' which provides 

an essential raison d'etre for his stage break-down (ibid:14). 

Critics argued that Rostow failed to utilize leading sectors 

in the analysis of his first two periods and gave them scant 

attention in subsequent stages (Ohlin 1961:649). However, in 

his recent book The World Economy (R ostow 19 78) the author 

supports his arguments with detailed examples and gives an 

impressive overview of economic growth, including sections 



32 

on population dynamics, industrial growth and diffusion, 

and international trade and prices. 

As opposed to an economic framework for development, Mumford 

(1934) suggested three technological phases: (1) the Eoteohnio 

age - a wood/wind/water power complex, (2) the Palaeotechnic age 

- a coal/steam/iron complex, and (3) the Neotechnic age - eg 

electricity/internal combustion engine/alloys and synthetic 

materials. These concepts were effectively employed by 

Dinsdale (1965) in describing and analysing spatial changes in 
the lumber industry of New York State, and they mirrored 

not only technological changes but also 'changing attitudes 

and social organization in all facets of human activity' 

(ibid: 252) . 

It is anticipated that the economic development of Upper 

Norrland has followed a sequence of clearly identifiable 

stages, with links between the region's key industries, 

its staple exports and its transport systems (especially 

ports and shipping). The above models already show certain 

similarities in their sequences but more refined models 

will be necessary if further synthesis is to be achieved. 
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Notes to Chapter 1 

1) The study excludes minor fishing ports and emergency 
harbours which have not had any commercial function 
during the period under investigation. 

2) By coast road, the southern part of the study area is 
ca 570 km north of Stockholm, arid Haparanda lies a 
further 550 km away (even by sea, Haparanda is still 
720 km from the capital city). Before the coming of 
the railway in the 1890s, trade was almost entirely 
restricted to the ice-free summer months when shipping 
could serve the region. 

3) The name 'Upper Norrland1 is used here as being syn
onymous with the post-1810 study area, despite the fact 
that it normally applies only to the counties of Väster
botten and Norrbotten. When these two counties alone 
are implied, their code letters are added in parenth
esis, ie Upper Norrland (AC/BD). 

4) Upper Norrland's ports and loading places have been 
mapped in Figure 8.1 (Appendix p 317), and their 
key numbers are used in conjunction with place names, 
where reference to location is required. 

5) Customs boundaries, however, have undergone a number 
of changes, the most significant of which are mapped 
in Figure 8.3 p 322. 

6) The distinction is made here, as a number of English 
atlases and textbooks have unfortunately confused the 
Swedish names Bottniska viken and Bottenviken, mistakenly 
translating the latter as the 'Gulf' rather than the 
'Bay' of Bothnia. 

7) eg Piteå (Steckzén 1921), Umeå (Steckzén 1922, Olofsson 
1972) , Luleå (Steckzén & Wennerström 1921) , Haparanda 
(Odencrants 1945), Skellefteå (Fahlgren 1945) and örn-
sköldsvik (Wichman.1943). 

8) Published in SCA 50 år - studier kring ett storföretag och dess 
föregångare (19 79), a collection of essays commemorating 
the 50th anniversary of the formation of Svenska cellulosa 
aktiebolag SCA (the Swedish Cellulose Company), now the 
largest private forest-based concern in Sweden. 

9) The term det bottniska handelstvånget was coined by Fyhrvall 
(1882) in the title of his doctoral thesis and it is 
now widely accepted as referring to a number of mer
cantile restrictions on trade in the Gulf of Bothnia. 
The main ordinances dated from about 1636 and, although 
relaxed in 1765, they were not removed until 1812 (Sund
berg 1927:75-8, 107). The relationship between party 
politics and regional interests (1755-1766) has been 
analysed in a recent thesis by Gunnar Sundberg (1978) . 
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10) The town of Gävle in southern Norrland received active 
staple rights as early as 1673 and could therefore 
engage in direct foreign trade with its own vessels 
(Sundberg 1927:68). 

11) Of the total volume of sawn timber imported by Stock
holm, only about one-third was re-exported (Högberg 
1969:116-7). 

12) An unpublished licentiate thesis entitled Norrland's 
Foreign Trade during the Period of its Industrial "Revolution" 
1850-1914 (Häggström 1965) . 

13) eg North (1955 & 1961) - see further section 1.4.3. 

14) The Swedish version was published in 1951 by the Swedish 
Wood Exporters Association, but an English translation 
Swedish Timber Exports 1850-1950 appeared in 1952 and this 
edition is used for reference purposes. 

15) The relationships between existing models and those 
produced for Upper Norrland's ports are examined in 
Chapter 6. 

16) See also Amphoux (1950) and Weigend (1954). 

17) eg Ghana (Hilling 1977) and Nigeria (Ogundana 1972). 

18) eg New Zealand and Australia (Rimmer 1967a and 1967b 
respectively), Liberia (Stanley 1970), Nigeria (Ogundana 
1970) and East Africa (Hoyle 1973). 

19) See Problems of staple production in Canada (Inn is 1 933) . However, 
a more succinct statement of Innis's 'staple theory' appears 
on pp 12-15 in Essays in Canadian Economic History (Innis 1 956) , 
and an excellent summary of his views can be found in 
W A Mackintosh's article Innis on Canadian Economic Development 
(Journal of Political Economy, June 1953, pp 185-194). 

20) eg The Fur Trade in Canada (I nnis 1930) , Settlement and the 
Mining Frontier (Innis 193 6) , The Cod Fishery: The History of 
an International Economy (Innis 19 40) . 

21) Duesenberry (1950) had produced a two-region export base 
model, but he was more concerned with the impact of econ
omic growth in a newly-settled exporting region on that 
of an older already developed region (rather than vice 
versa). Nevertheless, the notion of a satellite-metropolis 
interrelationship also has some bearing on the pro
cess of development in northern Sweden. 

22) Tieboult claimed that variables other than exports - such 
as 'business investment, government expenditures and the 
volume of residential Qion-basic] construction - affect 
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regional income and economy' (Tieboult 1956:161). North 
acknowledged these points and amended his model slightly 
in his major analysis of nineteenth century economic 
growth in the United States (North 1961) . 

See Keeble (1967) for a discussion of the main criticisms 
of Rostow's (1960) stages of growth. 
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2 Upper Norrland's Physical and Economic 
Settings 

2.1 The Physical Variable 

Upper Norrland's physical setting has been well described 

elsewhere and scarcely needs detailed treatment here.^ 

However, a number of general observations can be made which 

have some bearing on the location and activity of the region's 

ports and loading places. 

2.1.1 THE RESOURCE BASE 

One of the most significant factors in the evolution of com

munication patterns has been the location and distribution of 

the region's natural resources. Upper Norrland contains a wealth 

of minerals, forests and water power, a wealth which has formed 

the basis for local economic activity and indeed has come to be 
2 ) 

of great national importance. Certain resources, such as ore 

deposits, may be said to have point locations; river-based 

resources are mostly linear whereas others, such as the sub-

boreal forests or taiga, are spread over such extensive areas 

that in relation to early settlements they could well nigh be 

regarded as ubiquitous. 

The mineral resources are virtually non-renewable, but their 

exploitation has had to await the development of suitable 

technology to utilize, locate and transport ore to the coast 

and thence to external markets. Thus Upper Norrland's minerals 

have not yet been fully mapped and are only partially developed, 

so that their true potential cannot be accurately evaluated. 

Minor deposits of iron ore, suitable for smelting with charcoal, 

were already being exploited by the late seventeenth century and 

they can be related to a number of small ironworks and loading 

places. However, large-scale mining of the rich phosphoric 

iron ore in the Gällivare-Kiruna area and of the sulphide ores 

of the Skellefte field has been mainly a twentieth century 
u- -4. 3) activity. 
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The huge Norrbotten iron deposits comprise over 90% of Sweden's 

known supplies but, despite the fact that the Gällivare ore body 

was officially discovered in 1704, large-scale attempts to exploit 

it were delayed until after the development of the Bessemer process 

(1856) and the Gilchrist-Thomas basic method (1878), which could 

use phosphor-rich ore (Fritz 1967:31, 42). The construction of the 

railway from Gällivare to Luleå permitted the first major ship

ments of ore from the port in 1888 and, once the line to the 

Norwegian port of Narvik was completed, the Kiruna ore began to 

be exported westwards in 1903 (Bylund 1966:945). The sulphide 

ores of the Skellef/te field in Västerbotten were first dis

covered at Boliden in 1924 and within a few years a variety of 

non-ferrous metals and chemicals were being, extracted at the 

new Rönnskär refinery, next to the port of Skelleftehamn. The 

products include gold, silver, copper, lead, zinc and arsenic 

(op cit:942-3). The exploitation of these great concentrations 

of minerals has therefore been dependent on the availability 

of rail connections with the coast and has led to the 

specialized development of the ports of Luleå and Skellefteå. 

The mixed coniferous forests of the central taiga, however, 

provide Upper Norrland with an important renewable resource, 

extending over approximately half of the land area. Where 

the morainic deposits are coarse, pine (Pinus sylvestris) 

dominates; whereas spruce (Picea abies) favours finer-grained 

soils. In marshy areas and along the coastal plain a number 

of hardy deciduous species occur, including various birches 

(Betula pubescens y B verrucosa), alders (Alnus glutinosa, A incana), 

aspen (Populus tremula), mountain ash (Sorbus aucuparia), bird-

cherry (Prunus padus) and sallow (Salix caprea). Further inland, 

the zone of mountain-birch forest includes the stunted birch 

(B tortuosa) and many of the aforementioned deciduous trees 

but, apart from being a source of fuel and fodder, these 

forests are of little economic value (Atlas över Sverige 

sheets 43/44). Even before 1750, the forests were 

utilized not only for local subsistence but also for a number 

of subsidiary means of livelihood, from which surplus pro

duction could be traded for necessities and luxuries produced 
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elsewhere. In the early nineteenth century the birch timber 

was widely used to produce potash, however the softwoods have 

provided a more convertible raw material with an extensive 

range of uses and end-products, including saltpetre, tar, con

struction timber, pulp and paper. It was primarily the external 

demand for these products that led to the increasing industrial 

utilization of Upper Norrland's forest resources and Figure 2.1 

illustrates the increasing consumption of timber, as a suc

cession of uses appear and fade when new alternatives become 

available. 

Resource potential is not a static concept but varies through 

time, for it embraces man's perception of what is required 

(demand), what is usable (with contemporary technology) and 

what is accessible. All these factors are themselves subject 

to change and in turn are influenced by other variables. In 

the case of forest resources, the question of accessibility 

has involved not only legislative restrictions and type of 

ownership (see Wik 1 950: 36 — 4 9) but also problems of distance, 

in particular the difficulties and costs of transporting 

timber to suitable locations for processing and exporting 

activities. Timber accessibility generally decreases with 

distance from the coast and, before the introduction of 

lorries and the construction of the forest road network, it 

decreased with distance from the early arteries of the 

region - the river floatways (5.2.2). Today, rather than 

being a limited local activity, felling takes place through

out most of the coniferous area (in association with modern 

techniques of silviculture, designed to ensure the continued 

renewal of forest resources). 

The rivers of Upper Norrland (Fig 2.2) offer further 

examples of the region's renewable resources - supplying 

fish, formerly driving water-wheels and now producing hydro

electric power, as well as providing a means of transporting 

goods and logs to the coast.^ Their importance as floatways 

has been stressed in numerous studies (eg Wik 1950:51-62, 

Winberg 1944, Hultland 1962) and they have played a sig-
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Figure 2.1 A sketch-diagram showing the rising consumption of 

timber and the substitution of its uses (after Haggett 1972:186) 

nificant role in the location of forest-based industries and of 

loading facilities (4.2). Clearly, the availability of suitable 

floatways and port sites was crucial to the development both 

of forest industries and of the general economy during the 

nineteenth and early twentieth centuries. 

Seven major river systems (category A in Fig 2.2 and Table 2.1) 

flow across the mountain (fjäll), forest and coastal zones from 

the Norwegian border to the Gulf of Bothnia - approximately 

towards the south-east. This direction of flow means that the 

river mouths are normally freed from winter ice before the 

inland sections, so that floods and log jams are less of a 

problem than in the north-flowing rivers of Russia or Canada. 

The flow of water is regulated by the large lakes in the upper 

reaches but, even so, there are usually two periods of high 

w^ter, ie in spring (melting of the coastal and forest zone snows) 
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Figure 2.2 The drainage basins of the principal water courses with 
coastal outlets. 

Source: Atlas över Sverige, sheet 37. 

NB See Table 2.1 (opposite) for the key to the reference numbers. 
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Table 2.1 Upper Norrland's main water courses. 

River 

ref no 

Water course Catchment 
i 2 area, km 

Lake 

area,% 

River 

; category 

Length of 
2>,main river, km 

1 Torneälv 40,180^; 4.6 A 510 
2 Keräsjoki 420 2.7 C 60 
3 Sangisån 1 ,250 6.2 B 100 
4 Kalixälv 17,930 3.0 A 450 
5 Töreån 450 2.8 C 60 
6 Vitån 500 5.9 C 80 
7 Råneälv 4,160 3.6 B 213 
8 Altersundet 410 7.0 C 50 
9 Luleälv 25,250 7.8 A 450 
10 Alån 580 6.0 C 80 
11 Ro s ån 200 3.3 C 30 
12 Alterån 520 3.5 C 70 
13 Piteälv 11,220 6.8 A 340 
14 Lillpiteälv 600 5.4 C 70 
15 Rokån 210 1 .2 C 50 
16 Jävreån 200 6.3 C 25 
17 Åbyälv 1 ,300 5.2 B 150 
18 Byskeälv 3,640 5.3 B 215 
19 Kågeälv 900 2.5 C 85 
20 Skellefteälv 1 1 ,640 11.8 A 400 
21 Bureälv 1 ,050 6.7 B 95 
22 Mångbyån 210 10.4 C 25 
23 Kålabodaån 500 2.6 C 30 
24 Rickleån 1 ,660 9.0 B 135 
25 Dalkarlsån 350 2.4 C 50 
26 Sävarån 1 ,170 6.5 B 120 
27 Tavelån 410 4.6 C 60 
28 Umeälv 26,730 6.4 A 450 
29 Hörneån 390 3.3 C 70 
30 Öreälv 3,030 2.4 B 190 
31 Leduån 330 5.5 C 55 
32 Lögdeälv 1 ,610 4.0 B 185 
33 Husumån 580 8.0 C 90 
34 Gideälv 3,430 5.1 B 180 
35 Idbyån 220 4.9 C 40 
36 Moälven 2,280 4.2 B 130 
37 Nätraån 1 ,020 7.6 B 85 
38 Ångermanälven 31,890 7.4 A 450 

Source: Winberg 1 944 , Table 2 (River lengths from Atlas över Sverige : 37-38) 

1) Reference numbers relate to Figvœe 2.2 (opposite). 

2) A - Mountain river, B = Forest river, C - Coastal stream. 
2 3) Includes the Finnish catchment area; the Swedish area is only 25,180 km. 

NB The Swedish suffix '-älv' = river, and '-ån' = small river or stream. 



42 

and early summer (melting of the fjäll snow). Much of the 

lumbering formerly took place during the winter months, when 

the timber was felled and transported to the frozen rivers on 

horse-drawn sleds. Thus the bulk of the timber awaited the 

spring flood period and much summer labour was required for the 

subsequent floating and sorting. The significance of the lakes 

along the river courses. (Table 2.1) is that currents are slow 

in these sections and much extra labour was required to move the 

logs across them, reducing the effectiveness of the river as 

a floatway. Sorting took place near the river mouths so that 

the sheltered estuaries and bays were therefore the obvious 

locations for steam sawmills and later pulp and paper mills 

(Wik 1950:143, 282). Thus, despite the broad areal extent of 

the forests, the means of log transport encouraged the con

centration of the forest industries and loading places at the 

mouths of major rivers. In the eager scramble to take advantage 

of booms in timber prices and demand, even the smaller forest 

rivers and lesser coastal streams (categories B and C respect

ively) were used for floating and for a while usually sup

ported one or two steam sawmills at their outlets (4.2.3.2). 

The utilization of Upper Norrland's mineral and forest re

sources increased enormously in quantitative terms during 

the study period, largely as a result of external demands and 

the mechanization of industry and transport. Resource evalu

ation have varied, as technological progress has opened up new 

possibilities for the use of raw materials and new forms of 

transport have altered conceptions of their accessibility. The 

changing character of export products during the past two 

centuries has undoubtedly had a strong effect, not only on 

industrial location but also on the nature and distribution 

of port facilities. 

2.1.2 COASTAL EFFECTS OF LAND UPLIFT 

In common with other parts of the world which were formerly 

covered by the Pleistocene ice sheets, the Fenno-scandian 
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shield continues to respond to the release of ice pressure and 

experiences isostatic uplift at rates of almost a centimetre 

per year. The Gulf of Bothnia, occupying the hollow depressed 

by the greatest weight of ice, is thus becoming shallower and 

the coasts of Norrland (and Finland) exhibit typical charac

teristics of emergence - a process which has had and continues 

to have important consequences for settlement and economic 

activity. 

Land uplift is a long-term variable which has attracted con

siderable research and the measurement of rates of change has 

engaged scientists since the early eighteenth century, when 

notches were first carved in rocks to mark contemporary water 

levels. A detailed analysis of the evidence of old water marks 

was made by Bergsten (1954). His calculations indicated that 

the maximum uplift per unit of time is localized to the coasts 

of Norrbotten and Västerbotten, approximately along the Umeå-

Piteå line (eg values of 0.90 centimetres per annum at Ratan 

and 0.91 at Storrebben outside Piteå), decreasing to the north 

(0.85 at Raholmen near Kalix) and to the south (0.865 at Ulvön). 

Subsequent high precision geodetical surveys (RAK 1974) have 

produced slightly lower figures (approximately 0.82 centimetres 

per annum at Haparanda, 0.83 at Karlsborg, 0.87 Luleå, 

0.88 Piteå, 0.90 Haraholmen, 0.89 Skelleftehamn, 0.84 Umeå and 

0.81 at Örnsköldsvik). These results follow the same pattern as 

those obtained by Bergsten and also support the notion of a 

slowing-down in the rate of movement (Bergqvist 1977). 

In Upper Norrland the highest shore-line of the post-glacial lakes 

and seas that preceded the Baltic can be found at heights 

ranging between 160 and 285 metres above present sea level, 

variations which are presumably the result of tilting inland and 

of uneven rates of uplift.^ Figure 2.3 shows the extent of the 

coastal plain below the highest shore-line, where the morainic 

and fluvio-glacial deposits have been eroded and resorted by 

waves and currents as the shoreline slowly advanced seawards. 

The main effect of this redistribution of material has been 

that silts, sands and gravels have been stratified and spread 
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Figure 2.3 The coastal zone of Upper Norrland below the highest 
shore-line. 

Source: Atlas över Sverige, sheets 23-24. 
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out over the lower surfaces, leaving the higher parts as rocky 

and stony outcrops (ie agriculturally unproductive). The rela

tively gentle gradient of the surface in Norrbotten and much 

of Västerbotten has produced a wider coastal plain than in the 

south of the study area, where slopes are steeper and the 

terrain is more rugged. It would appear from the map that the 

character of the successive coastlines has not varied greatly 

during the past nine thousand or so years; the highest shore

line shows a deeply indented coast with great fjärds or 

embayments filled with a complex archipelago ( skärgård ), much 

like today but on a grander scale. 

Upper Norrland1s present coast may be divided into three types 

(NU 1 977 :22f) : 

1 An archipelago or skerry coast (the Stockholm-Åland type) 

in Norrbotten, gently sloping with sandy plains, deltas 

and offshore islands of sands, cobbles or even bedrock 

monadnocks; 

2 a moraine coast, extending through much of Västerbotten and 

characterized by such factors as drumlins; 

3 another type of archipelago coast (Gulf of Finland type), 

steeply sloping and often termed höga kusten or the high 

coast in Västernorrland. 

These divisions contain many local variations, but the main 

difference is that the two types of archipelago coas tend to 

have a more indented configuration with numerous fjärds, 

whereas the moraine coast generally lacks major embayments. 

The different nature of these shore-lines is well illustrated by 

Figures 2.4 and 2.5 (p 48f), showing the lower reaches of the Pite 

and Urne Rivers and their nearby coasts. Assuming that the rates 

of uplift have not altered greatly during the past half 

millenium, the 5 metre contour in the neighbourhood of Piteå 

represents the coastline of some 560 years ago (ca 1410) 

and in the case of Umeå some 600 years ago (ca 1370). 

Unfortunately contours have not been surveyed for smaller 

intervals, so that the coastline cannot be accurately portrayed 
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for the start of the study period (1750) and maps of that time 

were still woefully inaccurate. Nevertheless, the principal 

areas of fluvial deposition can be seen and narrower strips of 

new land along the river, coast and islands can be mentally 

interpolated on the assumption that slopes vary little in 

gradient. 

The effects of land upheaval are best seen round the coast and on 

the islands, away from the mouths of the rivers and streams; for 

here there is little fluvial deposition and the area of new land 

depends almost entirely upon the slope of the emergent surfaces. 

Innumerable banks and shoals make navigation difficult even for 

small boats, a situation which is further aggravated by storms 

and by sudden changes in water level due to air pressure vari

ations. In time these underwater features rise above the sur

face to form islands which later become part of the mainland. 

Island place name suffixes (-Ö, -holm) or those referring to head

lands and promontories (-näs, -udde) can frequently be related to 

levels as high as the 10 metre contour, indicating the coastal 

features of about a thousand years ago. Similarly, through the 

combined action of uplift and silting, the place name elements 

suggesting former lakes (-sjö) and bays /-vik, -fjärd) once used by 

the fisherman now refer to the farmer's meadows and arable land. 

Around the shore and on the skerries the succession of plant 

colonization is clearly evident with a progression from reeds, 

herbaceous plants, alder and birch, spruce and even pine (on 

the higher and drier land). Low-lying, finer sediments first 

become marshes or lakes with reeds and rushes and are often 

drained later to produce fertile farmland. 

Regarding drainage patterns in the coastal plain, the main 

features are the major rivers which have lengthened their 

courses seawards across the emergent land surfaces, generally 

continuing their original direction of flow. Thus, the mouths 

of the rivers Torne, Kalix, Lule and Pite have continued to 

converge into the northwestern corner of the shrinking Bay of 

Bothnia the Urne and Skellefte rivers at present diverge. The 

fact that estuaries and fjärds generally continue the lines of 
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the major water courses suggests either structural weaknesses 

or that they in fact follow the direction of pre-glacial 

rivers, whose valleys are still submerged and sediment-filled 

and which influence the future alignment. The same reasoning 

may apply to the forest rivers; however, the coastal streams 

mainly occur below the highest shore-line and are thus of recent 

origin» These latter streams follow irregular courses to the 

sea and drainage is often indeterminate. The many small falls 

and rapids associated with this immaturity and with rejuvenation 

provided convenient sites for the early use of water power, 

while the numerous lakes, bogs and marshes have (through arti

ficial drainage) been widely employed to increase the area of 

farmland. 

As there is virtually no tidal action in the Gulf of Bothnia, 

the natural scour of river mouths is not very efficient. The 

major rivers have two flood periods per year during which the 

increased volumes of water not only erode, transport and 

deposit larger quantities of sediment but also scour their 

main outlets to the sea. The forest rivers and coastal streams 

with their single flood period, however, tend to become choked 

with material and suffer more from problems of silting; this 

may well have contributed to the shorter lifelines of the 

minor ports and loading places near their mouths (3.1.3). 

Thus the major river mouths and estuaries clearly have 

advantages with regard to continuous port activity and the 

Pite and Urne Rivers represent typical examples from the two 

main types of archipelago and moraine coasts. 

In the case of the Pite River, the sea is reached via three 

bays and three narrow channels (Fig 2.4). The river mouth 

itself is today some 16 kilometres inland and a pronounced 

delta can be seen to be growing out into Svensbyfjärden. 

The sands and silts have not only been deposited here, but 

have been spread out into the shallow Svensbyfjärd (together 

with material from the Lillpite River and Rokån in the west); 

some is carried further into Inre- and Yttrefjärden and even 

out to sea. This fluvial detritus has accumulated so that 



48 

KYRKBYN 

Pite river Storfjärden 

ÖJEBYN 

Svensbyfjärden 
PITEÅ 

Inre
fjärden 

HORTLAX MUNKSUND 

Pitholmen 

Yttre 
fjärden 

Södra 
' Haraholmen 

V, Pitsund CO LAKES 

I I LAND o ver 5m 

H LAND 0-5m 

3m submarine contour 

Figure 2.4 The effects of land uplift and silting around the 
mouth of the Pite River (the northern archipelago coast). 

Sources: Topografisk karta över Sverige, Fältkartor: 24 L LULEÅ SV, 2 3 L 
BYSKE NV & NÖ (1971). 

the channels at Munksund and Pitsund have had to be dredged 

periodically during the past two centuries to allow shipping to 

enter, and today the narrow neck at Bergsvik (between Svensby-

and Inrefjärden) is choking with silt and vegetation as a new 

delta forms and Svensbyfjärden takes on the character of a 

lake. Similarly, now that timber floating and shipping have 

almost ceased in the inner river estuary, the channels at 

Munksund and Pitsund will presumably suffer the same fate. 
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Figure 2.5 The effects of land uplift and silting around the 
mouth of the Ume River (the moraine coast) . 

Sources: Topografisk karta över Sverige, Fältkartor: 20K UMEÅ NV, NÖ, 
SV & SÖ (1970). 

Clearly a number of deltas occur where the channels widen into 

fjärds, and former islands and peninsulas have become part of 

the mainland. The crosses in Figure 2.4 show a succession of 

port settlements which have functioned at various times in the 

past. Since the first medieval church at Kyrkbyn, the port 

function has moved to Öjebyn, Piteå, various loading places 

(eg Munksund) and finally to Haraholmen; each site represented 

a move from an interior to a more exterior location,by-passing 



50 

a delta or similar navigational obstruction (3.3.2). Jones aptly 

quotes from a lecture by the nineteenth century Finnish poet, 

historian and geographer, Zachris Topelius, concerning 

similar effects of uplift on the Finnish coastal towns: 

Many of them were originally founded on deep 
harbours and convenient navigation channels, 
and two or three hundred years afterwards 
found themselves quite unexpectedly a good 
distance from the coast, as though a mocking 
nature wanted to amuse itself by making them, 
against their will, inland towns. (Jones 1977:58) 

The Umeå area (Fig 2.5) has a somewhat different character with 

a more marked river estuary and a much larger delta area near 

its mouth; only one large fjärd, österfjärden, occurs before 

the relatively wide channel at Holmsund leads out to the open 

sea. The nearby coast has a pronounced north-south grain and 

largely consists of drumlin features in the form of elongated 

islands and promontories, but lacks a true skerry guard as found 

in the other coastal regions. To the east of the Urne estuary, 

the coastal stream of Tavelån also follows this north-south 

trend and illustrates the large amounts of deltaic deposits 

that have accumulated over the past six centuries, cutting off 

the old villages from direct contact with the sea. This is a 

common feature along Västerbotten's lengthy coast and can be 

seen particularly well at Bygdeå (Granlund 1937:76, Lassila 

1972:80), where the early market place near the church was 

formerly reached by boat but now lies two kilometres from the 

sea. Granlund (op cit) also drew attention to century-old 

fishing huts and boat-houses at Blackehamn (near Lövånger), 

now inaccessible because of land uplift, and above them can 

be found traces of earlier stone piers, slipways and fishing 

huts. Detailed studies of similar phenomena have been carried 

out on the Finnish side of Kvarken on the island of Björkö 

(Millman 1969) and in other parts of Finland (Jones 1977) but, 

apart from a handful of archaeological investigations of 

medieval port sites, little has yet been done in Upper 

Norrland. 
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On the basis of historical sources and maps, Hörnberg (1967) 

traced the development of the mouth of the Ume River and 

demonstrated the radical and rapid changes that occurred in the 

depths and position of sand banks and islands. Later, in his 

thesis, Hörnberg (1974) investigated the two main processes at 

work in the lower Ume valley: On the one hand rejuvenation is 

taking place, with the river cutting deeper into the emerging 

land surface, and on the other hand the seaward extension of 

the river mouth means that deltaic conditions migrate down the 

newly-emergent estuary. As in the Pite River, a sequence of 

port settlements can be identified with each one located 

below a former delta area, today marked by islands along the 

course of the Ume River (Fig 2.5). These features are not 

unique to the Pite and Ume Rivers and form the basis for a 

later analysis and model of port migration (3.3.2). 

In summing up the human and economic consequences of uplift and 

land extension, it is hard to improve upon the words of W R Mead: 

In general they are positive for the farmer, for they 
increase his land area, they are negative for the 
fisherman, who must regularly seek new moorings, or 
for the merchant, who must consider new harbours and 
ponder new fairways. (Mead 1958:40) 

2.1.3 THE CONSTRAINT OF WINTER 6 * 

Excluded from the modifying effect of the north Atlantic drift 

by the mountain backbone of the Scandinavian peninsula, the 

study area has a continental sub-arctic type of climate, with 
7 ) a snow cover varying between five and six months. ' The high 

latitude results in short growing seasons, partly compensated 

for by the long hours of daylight in summer, while winter is a 

period of darkness and intense cold. The difficulties of 

survival during such winters and of continuing economic 

activity are many, but man has shown surprising endurance 

and ingenuity since long before the introduction of modern 

technology. 
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Figure 2.6 The maximum extent of ice during mild, normal and 
severe winters. 

Source: Sea Ice-75 (1 976: 7). 
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Probably the most significant of the winter constraints on 

human activity, the short-term variable of sea ice regularly 

impedes maritime transport. The Baltic §ea, with its twin 

gulfs of Finland and Bothnia, is annually affected by ice 

formation which has long retarded economic development in 

Finland and Swedish Norrland. In the far north, Upper Norrland 

has suffered severe physical, psychological and economic 

effects from the ice barrier and, in order to put the study 

area into a wider regional perspective, this section looks at 

the problem as experienced along the Swedish side of the whole 

Gulf of Bothnia. 

The annual occurrence of ice in Baltic waters is an inevitable 

consequence of low salinity (4 °/oo in the Bay of Bothnia), 

high latitude, continental winter temperatures and the general 

absence of either tides or strong currents which might 

hinder ice formation. The area of ice cover can range from 
o 2 

about 6 0,000 km to over 4 00,000 km , and its maximum extent 

for average mild, normal and severe ice winters is mapped in 

Figure 2.6. This simple classification of winters is based 

partly on the area covered by ice and partly on a number of 

other variables such as air and water temperatures, dates of 

ice formation and dispersal, ice thickness, wind conditions, 

etc. 

During mild ice winters the main body of ice forms around the 

Bay of Bothnia and straddles the bottle-neck of Northern 

Kvarken. Coastal ice may stretch as far south as Kalmar Sound 

and round the southern coast of Finland. Lakes Vänern and 

Mälaren are also affected regularly. In a normal ice winter 

the whole Gulf of Bothnia can be covered, as well as the Gulf 

of Finland and either side of the Baltic Sea. Fortunately 

severe ice winters seldom occur (about once every ten years), 

for ice may then extend through the Baltic and into the 

Kattegat and Skagerrak. 
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The ice surface is rarely uniform and, in the deepest central 

parts of the various gulfs, bays and seas, open water and drift 

ice can usually be found. Level areas of fast ice can form 

during calm periods whilst pack ice, pressured by winds, can 

pile up into virtually impenetrable ridges several metres 

in height. The cracks opened up by the offshore movement of ice 

frequently provide the main corridors by which modern merchant 

shipping reaches northern ports. 

Ice usually forms first in the shallow coastal areas and 

river fjärds round the Bay of Bothnia and spreads southwards 

along-shore and out to sea, roughly parallel to the coastline. 

Changes can occur with great rapidity in conjunction with 

meteorological and hydrological conditions and this unpredict

ability, together with a lack of reliable information, greatly 

magnified the dangers of winter navigation in the minds of 

sailing-ship captains. Certainly the risks of unfavourable 

winds and of vessels being trapped and crushed in the ice were 

very real, even less than a century ago. Foreign merchant ships 

kept out of the Baltic and many Swedish sailing vessels left 

their home ports before winter set in, seeking trade in warmer 

waters. Naval records during the Baltic campaigns of 1854-5 

illustrate the "nervousness of the British fleet, which care

fully retreated five or six weeks before any real risk was 

normally manifested" (Mead 1958:61). Thus the psychological 

barrier was normally far greater than the physical one and, 

with the presence of ice in the Gulf of Bothnia varying from 

almost five months at Gävle to seven months at Karlsborg, 

effective shipping seasons were reduced to five or six months 

at the most. 

After 1870/1 Swedish lighthouses and pilot stations were required 

to keep journals of ice conditions (Östman 1937: 3). During the 

past century scientific observations have become increasingly 

complex (even employing satellite photographs) so that mapping, 

information services and daily ice forecasts have improved 

beyond measure. To a large extent the risk involved in winter 

navigation by shipping of approved ice class and size has 
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almost disappeared. The physical barrier still remains, but its 

nature is increasingly understood. 

Both the duration and the thickness of the ice cover decrease 

southwards with latitude, but other factors can affect ice 

conditions in a port - eg river currents, prevailing winds and, 

in particular, the physical location of the port itself. Figure 

2.7 illustrates the differences in ice conditions formerly 

experienced by Umeå town and its outport at Holmsund, 12 kilo

metres down-river. In this case the longer presence of ice at 

Umeå is reflected in the lengthier period of closure to shipping. 

It is also noticeable that ice formation is normally a slower 

process than dispersal, as the difference in the average last 

dates of departure of ships from the two ports is 4 0 days com

pared with 15 days between average dates of first arrivals. 

Clearly in any comparison between ports along the coast of 

Norrland, factors such as location can interfere with the 

regular pattern of variations due to latitude, which helps to 

explain some of the anomalies in the average dates of ice 

formation and dispersal shown later in Table 2.2 (p 59) and in 

Figure 2.9 (p 62). 

Figure 2.8 records the periods of port closure for each winter 

since 1895/6 for eight selected Norrland ports. The diagrams 

are arranged in order from north to south (Karlsborg to Gävle) 

- the top four all being situated in the Bay of Bothnia and 

the lower four in the Sea of Bothnia (see Fig 2.6 for their 

locations). Official records of the last and first ships 

using ports in winter began in 1895 when Swedish lighthouses 

and pilot stations were required to enter such data in their 

ice journals. There is a remarkable uniformity in the annual 

variations in the closed periods and comparisons between ports 

provide clear evidence for long severe winters (eg 1939/4 0-

1941/42, 1965/66) and mild conditions (eg 1924/25, and recently 

the succession of mild ice winters since 1970/71). The spatial 

contrasts are obvious, and clearly emphasize the early locational 

advantages of industry and ports in the Sea of Bothnia over 

their counterparts in the northern Bay. Likewise, changes 
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Figure 2.7 The effects of location on port closure - a com
parison between Umeå town and its outport at Holmsund for the 
winters 1930/1-1964/5. 

Source: Dates of last and first vessels from shipping journals 
kept by Umeå Port Authority. 
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Figure 2.8 The diminishing effect of the ice barrier on shipping 
seasons during the winters 1895/6-197 6/7, for eight Bothnian ports. 

Sources: Pre-1915 shipping data comes from Östman (1937:Table 12) 
and post-1925 data from the annual reports on Sweden's ice-breaking 
operations. Redogörelser för Sveriges statliga isbrytarverksamhet. In the 
case of Piteå, all pre-1945 figures are from the port office at 
Haraholmen. 
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through time are equally evident with each port gradually 

extending its shipping season and in effect the constraint of 

winter ice on economic activity is relaxed and seasonal 

rhythms of traffic become less marked. It is remarkable that 

by the 1960s the effect of the ice barrier on shipping in 

Bothnian Bay ports had been reduced to levels experienced by 

Gävle at the turn of the century. Even more striking is the 

situation since 1970/71, when the combination of mild ice 

winters and increased ice-breaker resources has led to con

tinuous shipping in most of Norrland's major ports. That 

Karlsborg and many other industrial loading places are still 

subject to winter closure is due largely to their rela

tively small volumes of goods requiring shipment and upon their 

shallow entrances which exclude modern winter traffic and ice

breakers . 

Although the technological innovations enabling this offensive 

on sea ice are taken up later (5.1.3), an attempt is made here 

to discern trends and possible phases in the reduction of the 

barrier effect of ice and data is presented for nine ports in 

Norrland for the winters of 1895/96-1974/75. The average 

number of ice days was calculated for each decade and for 

each port, as a measure of the physical barrier (Table 2.2). 

As previously suggested, the number of ice days decreases 

southwards but anomalies appear, particularly in the case of 

Härnösand where location and local conditions appear to 

reduce the expected ice period. A further unexpected trend 

emerges from the table, for the number of ice days for each 

port generally decreases with successive decades, apparently 

indicating a climatic amelioration. It must be acknowledged 

that early observations were rather subjective (and even 

suspect), and that methods for reckoning up the number of ice 

days have changed slightly during the past. Nevertheless 

milder winter conditions are a fact, and one interesting 

possibility is that increasing navigation and the use of 

larger vessels may be a contributory factor. The swell and 

turbulence generated by moving ships is thought to delay ice 

formation and, by breaking up fast ice, shipping enables its 

earlier dispersal by wind in the spring. 
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Table 2.2 - The average number of ice days in Norrland ports for 
the decades between 1895/6 and 1974/5. 

^ Decade 

Port 

.1895/6-

1 9 0 V 5  

1 9 0 5 / 6 -

1914/5 

1 9 1 5 / 6 -

1 9 2 4 / 5  

1925/6-

1934/5 

1935/6-

1944/5 

1945/6-

1954/5 

1953/6-

1964/5 

1 9 6 5 / 6 -

1974/5 

Karlsborg 2 1 2 ,  . 6  2 0 1  ,  . 2  198, .8 193. .5 177 . .  1  184, ,  1  185. .5 1 9 0 ,  , 2  

Luleå 2 0 5 ,  ,4 2 0 0 ,  ,  1  2 0 0 .  .5 2 0 1 ,  >  2  187. . 0  187. ,4 183. , 1 1 8 6 .  ,6 

Piteå 194. • 8 190, ,0 188. , 0  1 9 0 ,  , 0  179. .8 179« .9 177. , 2  1 8 2 .  ,4 

Skelleftehamn 1 6 9 ,  ,8 1 6 9 ,  .5 159. , 4 164. , 1 158. ,4 143. ,4 149. .5 143. .9 

Holmsund 176, , 2  179. .9 173. , 8  1 6 7 .  ,6 142, • 5 146. ,  1  152. .4 125. >9 

Örnsköldsvik 179. ,8 161. .7 145. ,4 141. ,8 1 3 2 .  .7 1 2 3 .  ,  1  142, ,6 114. ,8 

Härnösand 150. - 7 137. , 0  97. , 1 64. ,8 92. , 1 95. 3 76. .3 76. ,8 

Sundsvall 148. -7 128. . 5  1 3 2 .  , 2  111. ,6 113. ,6 99. • 7 110. ,8 111. .3 

Gävle 146. .5 117. ,6 123. ,8 104. ,4 1 0 9 .  , 2  102. • 7 122. • 7 83. • 5 

Sources: Östman (1937) and SMHI records (after 1936/7). 

Table 2.3 - The average number of days when Norrland ports were 
closed to shipping for the decade between 1895/6 and 1974/5, 

Decade 1895/6- 1 9 0 5 / 6 - 1915/6- 1925/6- 1 9 3 5 / 6 - 1 9 4 5 / 6 - 1955/6- 1 9 6 5 / 6 -

Port 1904/5 1914/5 1924/5 1934/5 1944/5 1954/5 1964/5 1974/5 

Karlsborg 189. , 0  181. .7 175. , 0  182. ,2 1 6 0 .  ,8 159« ,2 141.2 1 1 6 . 6  

Luleå 191. ,4 177« ,8 177. ,8 147« ,8 1 3 2 ,  • 5 139. , 0  1 2 5 .1 59.4 

Piteå 193. ,2 177. ,8 181. , 1 156. ,4 144. ,8 1 3 0 .  ,4 104.9 54.7 

Skelleftehamn 1 6 5 .  , 1 147. .3 144. , 6  123« ,2 1 0 5 .  ,  1  112. ,4 1 0 2 . 6  5 6 . 6  

Holmsund 1 6 3 .  , 1 1 3 8 .  , 2  131. , 0  96. ,6 93« .7 80. , 2  46.1 11.9 

Örnsköldsvik 151. ,4 127. ,6 117. , 8  43« , 0  56. , 1 48. .3 40.0 9.6 

Härnösand 139. • 3 100. .3 74. ,6 35. ,4 61. .7 32. • 7 3 0 . 8  11.9 

Sundsvall 1 2 9 .  ,6 93. , 1 75« , 1 31. , 8  48. , 0  26. •5 28.6 9.4 

Gävle 1 0 9 .  -9 73« , 2  75« , 0  23. ,6 27. ,4 22. .3 2 9 . 2  9.5 

Source: see Figure 2.8 (p 57). 
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Table 2.4 The percentage af ice days during which shipping 
continued in Norrland ports for the decades between 1895/6 and 
1974/5. 

Decade 

Port 

1895/6-

1904/5 

1 9 0 5 / 6 -

1914/5 

1915/6-

1924/5 

1 9 2 5 / 6 -

1934/5 

1935/6-

1944/5 

1945/6-

1954/5 

1955/6-

1964/5 

1 9 6 5 / 6 -

1974/5 

Karlsborg 1  1  1 9 7 12.0 5.8 9.2 13.5 23.9 38.7 

Luleå 6  8  11 1 11.3 2 6 . 5  29.1 2 5 . 8  31.7 68.2 

Piteå 0, , 8  6 .  ,4 3.7 17.7 19.5 27.5 40.8 7 0 . 0  

Skelleftehamn 2, , 8  13« , 1 9.3 24.9 33.6 21.6 31.4 6 0 . 7  

Holmsund 7. ,4 23. , 1 24.6 42.4 34.2 45.1 6 9 . 8  90.5 

Örnsköldsvik 15. .8 21. , 1 1 9.0 69.7 57.7 6 0 . 8  71.9 91.6 

Härnösand 7. , 6  26. ,8 23.2 45.4 33.0 65.7 59.6 84.5 

Sundsvall 12, , 8  27. • 5 43.2 71.5 57.7 73.4 74.2 9 1 . 6  

Gävle 25. ,0 37. ,8 39.4 77.4 74.9 78.3 76.2 88.6 

Bothnian Bay 5. , 6  1 0 .  , 0  9. 1 18.6 22.7 22. 1 31.9 59.1 

Bothnian Sea 13. 5 2 6 .  5 2 9 . 6  6 1 . 0  51.4 6 3.O 71.1 8 9 . 8  

Bothnian Gulf 9. , 6  18. 1 18.8 37.3 35.8 4 0 .  5  50.1 72.1 

Table 2.3 employs the same data used in Figure 2.8 to produce 

ten-year averages of the number of days when ports were 

actually closed to shipping. As in Table 2.2, the tendency is 

for the closure periods to decrease both southwards and with 

the passing of time. Irregularities in these clear trends 

occur principally in the decade 1935/36-1944/45, which in

cludes the major part of World War II. The result of this 

event was an economic upheaval during which iron ore and 

other metals were in great demand and, despite the severe 

winters, enormous efforts were made to keep shipping moving 

from Luleå and Skellefteå. On the other hand,the wartime 

consumption of forest products was much reduced and the 

major ports of the Bothnian Sea remained closed for longer 

winter periods. 

By subtracting each value in Table 2.3 from the corresponding 

value in Table 2.2, a figure is obtained which represents the 
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number of ice days during which shipping continued to operate 

in the selected ports. In Table 2.4 these figures have been 

expressed as percentages of the total number of ice days 

(Table 2.2 values), thus giving a measure of the impact of 

marine technology on the Bothnian ice barrier. Values range 

from 0.8% for Piteå in the decade 1895/96-1904/05 (when 

shipping rarely occurred in the presence of ice), to 91.6 % 

for both Örnsköldsvik and Sundsvall in the last decade 

1965/66-1974/75 (during which ice only excluded shipping in 

the severe winter of 1965/66). If percentages are calculated 

for the past ten years, then values of 100 % are achieved for 

both Gävle and Sundsvall. If current trends continue for the 

next two or three years, then all the ports investigated here 

are likely to reach _this optimum (with the exception of 

Karlsborg which seems destined for complete closure). 

At the bottom of Table 2.4, percentages have been produced for 

the four ports in the Bay of Bothnia, for the five in the Sea 

of Bothnia, and for all nine representing the whole Gulf of 

Bothnia. Despite the obviously later development of the Bay 

(its values lowered further through the inclusion of Karlsborg, 

in the calculations), it can be seen that the offensive on sea 

ice has in fact taken place in three main stages: (a) 1895/96-

1924/25; (b) 1925/26-1954/55; and (c) 1955/56-1974/75.8) It can 

reasonably be argued that the 197 0s represent the start of yet 

another era in Bothnian shipping and, if the economic climate of 

Western Europe improves, Norrland could be on the threshold of 

a new period of economic growth. 

The calculation of means from data representing an extensive 

time-period produces very broad generalisations and tends to 

suggest static rather than the true dynamic situations. 

Figure 2.9 suffers from this shortcoming, but nevertheless it 

illustrates effectively the three stages identified for winter 

navigation. The successive "whittling down" of ice as a 

barrier and the great expansion of the early winter shipping 

period are clearly visible. The mid-points of winter port 

closures tend to occur at later dates towards the south. This 
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Figure 2.9 Latitudinal contrasts in average port closure and ice 
conditions along the coast of Norrland for the three stages of 
ice-breaking. 

Sources: For ice data see Table 2.2 (p 59) and for shipping 
Figure 2.8 (p 57). 
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is the result partly of the fact that the formation and spread 

of ice is slower than the dispersal process, and partly that it 

is easier to maintain channels in early winter ice than to 

penetrate the consolidated fast and pack ice before the spring 

thaw. Thus Holmsund for example shows an increase in its 

average shipping season of 118 days, based on the difference 

between stages (a) and (b); the average date of last ship 

departures was extended from 10th December to 3rd March (82 days), 

whereas first ship arrivals only changed from 4th May to 30th 

March (36 days earlier). 

The changes noted above are clearly related to improvements in 

marine technology (5.1), which can modify the seasonal 

rhythms so long imposed by winter ice. Earlier (2.1.1) it was 

indicated that the resources of Upper Noçrland were subject to 

re-evaluation (also through technological innovations) and, 

during the past century, technology has even attempted to counter 

the effects of land uplift and silting in ports and fairways 

(3.3). Naturally the physical variable is of paramount import

ance in establishing the resource base and the setting for a 

region's economic and maritime activity; but, against this 

background, economic variables have also played significant 

roles in influencing the course of port development and must 

therefore be considered. 

2.2 The Economic Variable 

2.2.1 POPULATION AS A RESOURCE 

The extent of economic activity and even the degree of economic 

development normally bears some relationship to the number of 

people available for employment (the labour force), producing 

goods for trade and export rather than engaged solely in 

farming for self-sufficiency. The difficulties of subsistence 

against the harsh physical background of northern Sweden have 

led to a variety of subsidiary means of livelihood, the products 

of which could be exchanged for the necessities of life. The 

profits from these activities mainly ended up in the hands of 
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a few merchants and entrepreneurs and formed the capital for 

later commercial and industrial ventures. 

In the seventeenth, eighteenth and nineteenth centuries, 

colonization in northern Sweden was encouraged under mercantile 

philosophies, partly to ensure the strategic occupation of a 

distant part of the realm and partly to achieve a fuller 

utilization of the nation's resources; hence the somewhat 

cynical view of population as a resource (see eg Guteland 

et alia 1975:37ff), with population growth seen both as a pre

requisite and a consequence of economic development. The rate 

of population increase in Upper Norrland was generally greater 

than in Sweden as a whole until the 1940s and some two 

centuries of colonization and relatively high birth rates 

are indicated (Fig 2.10). Recent decades have seen a marked 

decline, both in absolute and relative terms, as the area 

reveals its particular sensitivity to the economic climate at 

home and abroad. In the late eighteenth and early nineteenth 

centuries the population of the study area fluctuated con

siderably due to wars (with Russia 1808-9), epidemics (eg 1773 

and the cholera of 1834) and to the fact that the pre-

industrial economy was highly sensitive to climatic variations 

- especially those resulting in crop failure and increases in 

the death rate (Utterström 1954:155). In the nineteenth 

century growth went hand in hand with the expansion of the 

economy as mercantile restraints were relaxed (2.2.2) and, 

after the loss of territory and population in 1809, the two 

counties of Upper Norrland experienced continuous gains 

in population until the 1960s. 

The introduction of steam power and the subsequent industri

alization of the sawmill industry after the mid-nineteenth 

century is not very noticeable in terms of overall population 

changes; however, the associated urbanization and concen

tration on the main staple towns is marked as they experience 

rates of increase far above those of Upper Norrland as a 

whole (Fig 2.10). The coastal towns were the focal points for 

trade and communications and, furthermore, their locations at 
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Figure 2.10 Rates of population change in Sweden, Upper Norrland 
(AC/BD) and the staple towns 1750-1975. 

Sources: Hermelin (1810), Hülphers (1 797), Larsson (1 923), 
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the mouths of the major rivers attracted numerous and often 

large-scale industries which had a spin-off effect on the towns' 

commercial and service activities. As Pred suggests in a case 

study of Göteborg during the "industrial revolution": 

... transport developments adjusted the external 
relations of cities by emphasizing their relative 
locational (route) advantages or disadvantages. This 
was especially true in the case of port cities 
(my italics), where expansion and intensification of 
the entire transport net usually worked to the 
greatest advantage of one particular port in a 
series of ports. (Pred 1962:30) 

The pull effect of the towns was heightened by the push from 

the countryside, as squatter and other small holdings proved 

inadequate for self-sufficiency (Utterström 1962:278), as 

farms were consolidated and their holdings redistributed under 

laga skifte and as the introduction of new machinery and tech

niques reduced labour requirements. Thus a remarkably literate 

(Johansson 1977:72,74) but landless peasantry, often skilled in 

a variety of subsidiary activities such as tar burning, hand 

sawing, ship-building and iron-working, was available when the 

era of steam-powered sawmilling arrived with its demands for a 

large supply of labour. New job opportunities arose, initially 

in the construction and later in the operation of sawmills, in 

the forests in winter and the floatways in summer, and in the 

timber yards and loading places. Of course, it was not only the 

towns themselves which attracted workers and their families; 

all along the coast the new industries gave rise to new and 

expanded villages so that the growth of small urban communities 

began to reverse the direction of migration. Indeed, the diffusion 

inland of pre-industrial settlement was replaced by a process 

of concentration, firstly through rural depopulation and a retreat 

to the coast, then by an increasing concentration on the larger 
9 ) urban centres. 7 

Recent decades have seen the negative effect on employment of 

automation and economies of scale in industrial and port 

activity. The pulp and paper industry illustrates this remark
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ably well and the danger of such industries not being able to 

support the population living in the north has already materi

alized. With net migration from Upper Norrland now clearly 

evident, population today appears to have become more of an 

embarrassment than a valuable resource. 

2.2.2 INTERNAL CONDITIONS FOR TRADE AND INDUSTRY 

The evolution of ports is obviously a product of economic 

development within both hinterland and foreland areas but, in 

a remote region such as Upper Norrland, ports have themselves 

played an important role in the economic growth by making 

possible and facilitating the necessary flow of trade. A full 

analysis of the policies and legislature relating to trade and 

industry cannot be attempted here and therefore attention is 

focused upon some of the more important changes in the economic 

setting which have affected shipping and port activities in 

Upper Norrland during the study period. A distinction may be 

made between internal and external factors; the former, taken 

up in this section, imply conditions over which Sweden has some 

control whereas the latter relate to events and decisions in 

other countries (2.2.3). 

At the start of the study period, Sweden's economy was still 

subject to severe mercantile restrictions on production and 

trade. Protectionist legislation, often dating from the early 

seventeenth century, was still in force and imposed strict 

controls on trade and shipping, on the use of resources, and 

on the setting up of crafts and industries (a guild system). 

These restraints had been introduced with the main object of 

building up the economic power of the state but, in practice, 

they resulted in a hierarchy of monopolies and favoured the 

Crown, the nobility, prominent merchants (especially in 

Stockholm) and an emerging bourgeoisie. Wealth and power were 

therefore in the hands of the few, mostly town-dwellers, and 

the mercantile system mainly resulted in the centralization 

of administration and the economy, with the concentration of 

trade and manufacturing into the towns and the capital city. 
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The elongated shape of Sweden, its lengthy indented coastline, 

and the difficulties of transport and communications overland 

together meant that shipping was of prime importance to 

domestic as well as foreign commerce; hence coastal towns and 

their port facilities became the focal points for trade and 

economic activity. 

The importance of the towns was largely due to the system of 

markets and staple towns, through which trade had to pass and, 

from 1622 until 1810, the towns were responsible for the 

collection of the so-called lilla tullen (landtullen), the "petty" 

or town toll charged on all goods coming in from the country

side (Heckscher 1936:533; Sundberg 1927:161). Merchants 

were generally required to reside in the towns and owned most 

of the larger merchant ships whereas, according to the regulat

ions on bondeseglation (ie peasant navigation) , the farmers 

were restricted to owning open vessels of smaller dimensions. 

After 1786, however, the peasants of Västerbotten were per

mitted to use decked vessels of up to 50 svåra läster 

(ca 90 nrt), so that the larger coastal villages began to 

blossom as minor centres for local trade and shipping 

(see Fig 3.3, p 95). The advantage to the farmers of sailing 

direct to Stockholm was that they thus avoided the petty toll 

and other charges in the Norrland towns, only paying them 

once on entering Stockholm via the Blockhusudden custom-house. 

In this way the farmers could eliminate the local middlemen 

and obtained better prices for their farm and forest products; 

however, the towns offered convenient and more risk-free 

markets and they continued to dominate the region's general 

commerce. 

The town merchants also suffered competition from the wealthy 

owners of ironworks and fine-blade sawmills (often the 

nobility or other persons of high official or social standing), 

for their privileges usually included the right to trade with 

their employees - exchanging flour, salt, cloth and other 

goods for charcoal burning and haulage, lumbering, floating 

and other services (eg Ahnlund 1917:41). As such trading 
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activities impinged on the townsmen's monopolies, these 

industries were initially located well away from the towns 

so that during the latter half of the eighteenth and early 

nineteenth centuries further port facilities became necessary 

along the intervening coast (3.1.3). 

The mainstay of Sweden's economy and export trade during the 

eighteenth and early nineteenth centuries was the charcoal 

iron industry, which accounted for about 75% of the value of 

exports until about 1750 (Heckscher 1949:652). This slowly 

declined in relative importance thereafter, but retained 

its dominant position until timber took over as the leading 

sector during the 1840s (Fridlizius 1963:12). The national 

importance of iron exports, mainly in the form of stångjärn 

(bar iron), was maintained largely because of foreign 

demand (2.2.3) but also because of the privileged position 

of the ironworks as the principal users of Sweden's forest 

resources. These privileges mainly related to the large 

areas of rekognitionsskog, forest put at the exclusive dis

posal of the ironworks for almost nominal fees, for the 

production of the charcoal necessary to smelt and refine 

their allocated quantities of iron. With the depletion of 

forest in Bergslagen, access to fuel became more important 

than proximity to iron-ore deposits so that the iron industry 

was dispersed into Västernorrland and the study area during 

the eighteenth century (4.2.2). The strict controls on the 

establishment of industries and on output had been imposed 

ostensibly to conserve the supposedly dwindling forest 

reserves, but in fact they acted as a means of maintaining 

market prices and contributed to the iron monopoly. Further

more, there was a total ban on the export of iron ore and 

pig iron so that raw materials were processed as far as 

possible into malleable bar iron and wrought-iron manufactures. 

The relaxation of these various controls occurred mainly 

around the middle decades of the nineteenth century, when 

liberal economic ideas finally broke down the mercantile 

system and antiquated modes of production. Some of the key 

reforms are listed below: 
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1835 domestic pig-iron trade and consumption were freed; 

184 6 those who applied generally obtained exemption from 

restrictions on bar-iron production; it also became 

easier to set up new ironworks and new forging techniques 

could be freely adopted; 

1848 saw the legal recognition of the joint stock form of 

organization with the passing of the Limited Liability 

Company Act; 

1857 the export ban on pig iron and iron ore was lifted and 

replaced by export tariffs which were reduced in 1860 

and removed in 1863; 

1865 the last of the old restrictions were abolished and free 

competition was established within Sweden's internal 

economy and trade.(after Arpi 1955:266) 

As in the case of the more favoured iron industry, sawmilling 

was also subject to state supervision and interference. In 

order to start a sawmill, permission had to be obtained from 

the authorities and the quantity of timber that could be 

felled annually was strictly limited by a quota system. The 

early water-powered sawmills required less starting capital 

than the ironworks and were often built and financed by 

farmers, merchants and local officials rather than solely 

by external investment. The products of the coarse-bladed 

saws were of a very poor standard, as the single forged iron 

blades (up to 1\ inches thick) produced rough-sawn and 

irregular planks. Further, such thick blades resulted in 

some 15% of a log ending up as sawdust and waste edges or 

slabs (Cederlund 1951:103), and this wastage of the forest 

resource was one of the reasons for the authorities' general 

lack of enthusiasm for the sawmill industry in the eighteenth 

century. Nevertheless, in 1739 the government began a policy 

of encouraging the establishment of the superior fine-bladed 

sawmills by granting stockfångst privileges, ie the right to 

cut a certain number of mature trees annually in allotted 

areas of forest. Again, only a token fee was charged on the 

timber felled - stubböre or "stumpage" - and the stookfångst 

forests thus gave the sawmills a guaranteed supply of raw 
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material without the need to compete for timber with other 

local interests (Wik 1950:42)The sawmills were mainly 

established in the northern part of Norrland where the 

competition from ironworks was less severe (ibid:44) and, 

although they were occasionally developed in association with 

existing ironworks, they were generally dispersed to avoid 

conflict over the forest (4.2.3.1). Hence, the sawmills' need 

for coastal loading places added further to the diffusion of 

port activities in Upper Norrland (3.1.3). Just as the 

controls on the iron industry were relaxed in the early nine

teenth century, so sawmilling restrictions were withdrawn 

step-by-step, in accordance with the changing economic climate 

in Sweden and abroad: 

1828 the free establishment of sawmills by land-owners for 

their domestic requirements was permitted (husbehov s sågar) ; 

1 842 was a notable year, as the export sawmills (salusågar) 

were freed from production restraints and sawn timber was 

exempted from Swedish export duties; 

1848 the Limited Liability Company Act was of particular 

significance for the future development of forest 

industries, as it enabled the formation of joint stock 

companies to accumulate the capital necessary for the 

construction of steam-powered sawmills (Wik 1950:71f); 

1863 saw the removal of control over the establishment of 

export sawmills and all timber was freed from export 

duties; 

1864 in accordance with the general policy of economic 

freedom for all to engage in industry and trade 

(domestic and foreign), all sawmills were exempted from 

restrictions on production and the industry could now 

expand to meet external demands (ibid:78-82). 

Apart from restrictions on industry and handicraft, the 

eighteenth and early nineteenth centuries also saw pro

hibitive duties on the export of most raw materials and semi

finished goods (eg iron ore, pig iron and timber products), 

based on the philosophy that the nation's resources should be 

reserved for domestic manufacture. Clearly, high freight costs 
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tended to discourage the export of low-value and bulky 

products, but to this were added a number of severe economic 

restraints which held back the expansion of industry and trade 

in Upper Norrland. 

Since the early seventeenth century (1645), Swedish tariffs 

had differentiated between foreign and domestic shipping so 

that, while foreign vessels paid the whole toll, Swedish-

built ships (with Swedish owners and crews) were eligible for 

reductions. Originally, Swedish vessels had to be capable of 

mounting cannon for naval service in order to obtain total 

exemption (helfrihet), which in fact only involved a lowering 

of tolls by 1/3rd. After 1680, vessels had to be cravel-

rather than clinker-built to qualify for such exemption, ie 

with planking edge-to-edge (kravel) rather than overlapping 

(klink), and then in 1722 all vessels over 50 svåra läster 

(ca 90 nrt) were granted similar rights whether they were 

suitable for naval use or not. Half exemption (halvfrihet) 

was allowed for all other Swedish clinker-built and small 

vessels, and implied a 1/7th reduction in customs duties 

(Heckscher 1949:669-678). This undoubtedly favoured the 

domestic ship-building industry and ship-owners also seized 

the opportunity to raise freight rates, much to the chagrin 

of the iron-masters and other producers of trade goods. 

The produktplakat or Commodity Act of 1724/6 was the Swedish 

equivalent of the British Navigation Laws and it effectively 

banned foreign shipping from Swedish trade,unless carrying 

goods from their own countries of origin. The aim of pro

tecting the Swedish mercantile marine from competition was 

certainly achieved, but at the cost of other branches of 

the economy. The result was inevitably high freight rates; 

foreign vessels, for lack of cargo from their own homelands, 

often had to sail empty to Sweden and therefore raised their 

charges, encouraging Swedish ship-owners to follow suit. 

These protectionist policies thus resulted in a transport 

monopoly for Swedish shipping and the high freight rates 

caused difficulties for many industries (eg iron, tar and 
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timber) when attempting to compete in foreign markets 

(Heckscher op cit). The artificial shortage of shipping that 

arose, however, contributed to the growth of shipbuilding in 

Upper Norrland during the late eighteenth and early nineteenth 

centuries (4.2.1); and the expansion of the region's merchant 

fleet was closely related to the growth of the sawmill 

industry and its exports. 

The protectionist policies of customs differentials were 

strengthened in 1782, when halvfrihet was abolished and all 

Swedish vessels were granted helfrihet. At the same time 

Swedish ships obtained even greater concessions, having only 

to pay 40% of import and 50% of export duties. In 1827 

clinker-built vessels also received total exemption (Heckscher 

1940:27); but the system was already beginning to break down 

as treaties of commerce and navigation were made with almost 

all the import maritime nations between 1825 and 1857, the 

year when both helfrihet and the produktplakat were finally 

repealed and made obsolete (Montgomery 1939:114/5). Thus 

Norwegian, Dutch, Finnish and British ships successively 

appeared in Upper Norrland1s ports and increasingly took 

over carriage of the export trade, so that freight rates 

declined with the emergence of free competition during the 

latter half of the nineteenth century. 

Trade and shipping in Upper Norrland, indeed in Norrland as 

a whole, suffered still further from mercantile policies 

through a number of restrictions known collectively as 

det bottniska handelstvånget - the Bothnian Trade Restraint. 

Originally dating from the fourteenth century, the regulations 

were specified more clearly in the trade ordinances of 1636, 

which excluded all foreign vessels from the Gulf of Bothnia 

and banned ships from the Norrland and Österbothnian 

towns from sailing south of Stockholm and Åbo respectively 

(Fyhrvall 1882:17). Upper Norrland was therefore effec

tively isolated from contacts with the granary of southern 
11 ) Sweden and with foreign countries. 1 With the sole exception 

of Gävle, the towns of Norrland lacked staple rights and 
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Stockholm thus had a virtual monopoly of trade with the north, 

acting as the main staple town, market and antrepot for the 

Bothnian region. 

The first relaxation of the Bothnian Trade Restraint came in 

1765, when all Swedish towns were allowed to trade freely with 

one another, and active sta ple rights were granted to six 

Bothnian towns, permitting them to sail direct to foreign 
12V destinations with their own vessels. ' Foreign ships, however, 

were still excluded from the Gulf of Bothnia - on strategic 

grounds and in accordance with protectionist policy - and this 

situation remained unchanged until the Bothnian regulations 

were finally removed through the granting of passive staple 

rights to the towns in 1812 (Heckscher 1949:710). Four of the 

new staple towns were established in Finland but only two in 

Norrland, ie Härnösand (1765) and Ratan (1767). The latter was 

no more than a small fishing village with, for the times, a 

good natural harbour and it had been selected as a compro

mise location to serve the towns of Torneå, Luleå, Piteå and 

Umeå. It was an unpopular choice and complaints about its 

dangers, inconveniences and delays were numerous during the 

latter half of the eighteenth century. These protests 

resulted in the successive distribution of staple rights to 

Umeå (1781), Piteå and Luleå (1801), and Torneå (1803) -

finally putting the Norrland coast on more equal terms with 

Österbotten (Högberg 1969:35). 

The significance of the Bothnian Trade Restraint in Norrland1s 

economic development has been the subject of considerable 

academic discussion but a definitive analysis has yet to be 

made.13^ Heckscher (ibid:709-720) based his discussion on 

shipping and trade data for the selected years 1760, 1772, 

1793 and 1803, comparing development in Bothnian Finland with 

that in Norrland. He demonstrated that Norrland's expansion was 

slow and extremely modest in comparison with that of Gävle and 

of Österbotten, concluding that the negative effects of the 

Bothnian Trade Restraint were small in the case of northern 

Sweden. A clear economic difference existed between the two 
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sides of the Gulf of Bothnia. Whereas Österbotten concentrated 

heavily on tar production and had a well-developed ship

building industry, a sound agricultural base and flourishing 
1 4 ) 

towns, Norrland lagged behind (ibid:714). In particular, 

Upper Norrland*s trade was oriented towards timber products, 

agriculture was less self-sufficient, and the smaller towns 

were weakened through bondeseglation as farmers by-passed the 

local towns and traded direct with Stockholm. 

The timber industry was poorly developed (see above) and 

Stockholm's insistence that sawn boards were essential as 

stowage for iron cargoes had long prevented the export of 

timber alone; furthermore, the boards were frequently damaged 

by the iron ingots so that their quality was impaired and 

Swedish sawn timber thus had a poor reputation abroad 

(Alanen 1956:233). In his arguments opposing Stockholm's 

monopoly of Bothnian trade, Chydenius (1972:30) could point 

to Russian vessels carrying iron without timber stowage, 

Österbotten ships using firewood rather than sawn deals as 

stowage for iron and, furthermore, Norwegian vessels prof

itably carrying whole cargoes of timber; so much for 

Stockholm's self-interests. Clearly the capital's monopoly-

standing and loading practices had damaged the early sawmill 

industry and yet, as Boëthius (1939:312) suggests, the contacts 

established through iron exports must have paved the way for 

the timber trade. Even after the lifting of the Bothnian Trade 

Restraint in 1765, there was little demand for Swedish timber 

and,as Ratan proved so disadvantageous, trade continued to 

follow the traditional routes to and from Stockholm until 

well into the first half of the nineteenth century. 

Häggström (1967:46) contributed the view that, whereas 

Österbotten had previously had an export trade surplus with 

Stockholm, it was more likely that Norrland had an import 

surplus and was therefore more economically dependent on the 

city's merchant houses. Undoubtedly, the Bothnian Trade 

Restraint had inhibited foreign contact and channelled the 

accumulation of capital into the pockets of Stockholm 
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merchants rather than of Norrland townsmen.However, the many 

other mercantile restrictions on economic life, locational 

disadvantages and external factors (2.2.3) also discouraged 

Norrland's development in the eighteenth and early nineteenth 

centuries, so that the Bothnian Trade Restraint was not the 

only culprit. Certainly it represented an unjust regional 

discrimination compared with the relative freedoms of the rest 

of the country. The parallel drawn by Heckscher (1949:718) 

between Norrland and the thirteen American colonies that broke 

away from Britain in the War of Independence (177 6-83) 

suggests the colonial character of northern Sweden in relation 

to Stockholm and the south; indeed, the region still suffers 

the consequences of remoteness from the seat of government and 

Upper Norrland's economic fate continues to be determined by 

decisions made further south. 

Mercantile restrictions thus dominated the eighteenth century 

but the early nineteenth century was a period of transition to 

liberalism. True laissez-faire con ditions only lasted a short 

while between the mid-1 850s and 1888, when the pendulum began 

to swing back towards protectionist measures and control 

through State ownership or large private concerns increased 

(Arpi 1955:152). The reintroduction of customs tariffs began 

in 1888 with duties first on food imports and later on a number 

of industrial goods (Montgomery 1939:145-150). Within forestry, 

for example, restraints on the sale of cutting rights were 

imposed in 1889, limiting the maximum cutting period to twenty 

years and, in 1905, it was further reduced to five years. 

In 1906, companies were forbidden to purchase further forest 

property, thus setting a stop to the exploitation of farmers, 

many of whom had earlier "sold their birthright for a mess of 

pottage" (Heckscher 1971:265). The Swedish Sawmills and Wood 

Exporters Association first proposed a restriction on exports 

in 1883 to combat falling prices and in the years to follow 

most of the larger timber concerns supported a number of such 

measures (Söderlund 1952:181). In the 1930s similar methods 

were again deemed necessary and annual quotas operated until 

the outbreak of war in 1939 (Sandin 1952:325, 337f). The 
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timber industry was placed under State control in 194 6 and 

the National Fuel Commission was empowered to decide quotas 

for domestic and foreign trade (ibid:364). When prices and 

demand rose abruptly in the early 1950s and 197 3/4, the 

government introduced price freezes on sawn and planed timber 

to protect the home market (Strängh & Wennerblom 1975:41). 

In such ways the State has revived some of the old protec

tionist policies, although with far less severity. At first 

glance, it might appear that some form of protectionism still 

operates within Swedish shipping: Certain companies (eg SCA) 

operate their own vessels to carry their products while others 

make long-term charter agreements with Swedish shipping lines 

(eg LKAB, Boliden AB, ASSI, MoDo). However, it must be 

stressed that this is not due to any deliberate policy but 

is simply the result of Swedish ship-owners ordering vessels 

designed to carry the various bulk exports of Norrland and, 

in particular, designed to operate in Bothnian ice conditions. 

This specialization has resulted in a process of natural 

selection, as foreign ship-owners rarely wish to incur the 

extra costs of strengthening vessels to the ice classes 

necessary for winter traffic with Norrland ports. 

This section has attempted to embrace a wide collection of 

factors which have directly or indirectly affected trade and 

port activity in Upper Norrland. The emphasis has been on 

the earlier mercantile restrictions and their dissolution, 

since Sweden's pre-industrial economy was more obviously 

steered by internal policies up to the mid-nineteenth 

century. Since industrialization, Sweden's industry and trade 

have been increasingly influenced by external economic and 

political events and have thereby become "internationalized" 

to a high degree. Nevertheless, as in other remote and 

sparsely populated parts of Europe, the "Norrland problem" 

of regional exploitation by a more developed core area remains 

an internal bone of contention. 
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2.2.3 EXTERNAL CONDITIONS FOR COMMERCE 

Sweden's ability to import has long been tied to the export 

of goods originating from Norrland. Directly or indirectly, 

the forests have provided a succession of valuable products 

for trade - furs, tar, bar iron, hewn and sawn timber, pulp, 

wallboard and paper. These products have overlapped con

siderably during the study period, but the sequence of their 

relative importance has been closely followed as new require

ments and demands from abroad prompted the spread of inno

vations and changes in industry and output (4.1). 

The general demand for trade goods can be illustrated by 

market prices, which also relate to economic booms and 

depressions. Figure 2.11 thus provides a broad framework for 

examining the external conditions for commerce by means of a 

number of wholesale price indices for Britain, the main market 

for Sweden's exports throughout most of the study period. 

Britain, as the workshop of the nineteenth-century world, 

acted as "a primary hearth of diffusion of techniques and 

ideas" and for long was a leading consumer of raw materials 

from all over the world (Mead 1969:271). That Britain should 

have played such an important role in Sweden's economic 

development is not surprising, when one considers the early 

industrialization and large-scale utilization resources in 

Britain and her subsequent need for just those raw materials 

in which Sweden (and Norrland in particular) is so rich. Many 

developments within Swedish industry and transport were indeed 

based on innovations, capital and credit derived from Britain; 

furthermore, technological changes in Britain's merchant fleet 

were closely followed by other maritime nations and resulted 

in world-wide changes in port requirements, sites and 

facilities (6.1.4). 

Of course, the British price indices in Figure 2.11 embrace a 

wide variety of factors, eg production costs, freight charges 

and customs duties. Reductions in any of these variables are 

usually reflected by decreases in market prices and are ben
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eficial to producer and consumer, generally leading to increased 

output and consumption. However, extremely low price indices -

such as those around 1850, the 1890s and 1930s - indicate periods 

of economic depression affecting both exporting and importing 

countries. Furthermore, high prices not only reflect increases 

in demand but also shortages in supply and, in extreme cases, 

indicate the difficulties of delivery during wartime (eg during 

the Napoleonic and the two World Wars). Such conditions also 

reduce trade and occasion economic problems for the exporting 

country. 

INDEX 

»PAX BRITANNICA» 

Figure 2.11 British wholesale price indices and major political 
upheavals 1750-1970. 

Source: Various authors' indices, from tables in Mitchell 
(1975:735-741). 

NB The symbols • & — represent base-years (index - 100). 
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Figure 2.11 shows that the early part of the study period 

(pre-1815) was very unsettled, with Britain, France and other 

European powers frequently engaged in wars on land and at sea. 

Naval engagements, piracy and privateering led to shortages of 

merchant shipping, conditions which favoured an upswing in 

business for Upper Norrland's shipyards - particularly during 

and after the American War of Independence (Boberg 1977:3). 

The timber sailing vessels of the time were heavily reliant 

upon supplies of tar, masts and spars, which thus experienced 

booms in terms of prices and exports (Högberg 1969:156-9). 

As mentioned above (p 75), this favoured the major tar pro

ducing area of Österbotten rather than Upper Norrland in terms 

of trade expansion and economic development. The loss of 

Finland to Russia, in the war of 1808/9, was a severe setback 

but may well have contributed to the total removal of the 

Bothnian Trade Restraint in 1812 and to more liberal policies 

regarding Upper Norrland's economic activities. After the final 

defeat of Napoleon, British maritime supremacy brought a 

century of relative peace (1815-1914), known as the "Pax 

Britannica". Under these conditions, piracy was stamped out 

and merchant fleets expanded as many European nations turned 

their attention to trade and economic development - especially 

in the field of industry. 

The century of the "Pax Britannica" corresponds precisely with 

what Heckscher (1971:246) called "the Great Transformation" 

(det stora genombrottet). Whereas Britain based her industrializ

ation on coal and iron (followed by Belgium, France and Germany), 

Sweden's period of rapid expansion was founded more on the 

opening up of the British and continental markets for timber 

and on the introduction of the steam sawmill around the mid-

nineteenth century. Jörberg (1965:18) points out that the 

growth of Sweden's timber exports follows a logistic curve and 

this pattern is clearly evident in the graph of Norrland's 

exports of sawn and planed boards, battens and deals (Wik 

1950:190, Fig 46), which reaches an absolute peak in 1897. 

Fridlizius (1963:12) viewed the sawmill industry and its 

exports as a "driving force" in Sweden's economic growth and 
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it had an important multiplier-accelerator effect on other 

branches of industry. 

Table 2.5 The lowering of British tariffs on sawn timber. 

Year per load/50 cu ft per standard 

(= 1 .416 m3) (= 4 .672 m3) 

£ s d £ s d 

1813 3 5 0 10 14 6 

1821 2 15 0 9 1 6 

1842 1 18 0 6 5 5 

1843 1 12 0 5 5 7 

1847 1 6 0 4 5 9 

1848 1 0 0 3 6 0 

1851 10 0 1 13 0 

1860 2 0 6 7 

1866 abolished abolished 

Source: Gårdlund (1951:6). 

There seems to be general agreement among economic historians 
16) 

that Sweden's industrialization began around 1870 i However, 

the initial upswing in Norrland's timber exports had begun even 

before the introduction of steam-powered sawmills and was a 

result of the lifting of sawing restrictions (1842) and the 

lowering of British customs tariffs on timber imports from 

Sweden and other European countries. The British timber tariffs 

of 1809, 1810 and 1813 were designed to protect the colonial 

sawmilling industry (especially in Canada) and, for European 

exporters, rates were prohibitive in the early nineteenth 
1 7 ) century (Table 2.5). Fortunately for Sweden, the upsurge 

in British demands for timber to construct factories, railway 

and port installations, and cheap housing encouraged free-

trade philosophies so that, in 1842, significant tariff 

reductions were introduced. Further decreases followed, with 

a halving of timber duties in 1851; in 1860 the fee was reduced 

to a nominal sum and finally abolished in 1866. France, another 

major customer for Swedish timber, followed a similar pattern -
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Figure 2.12 Exports of sawn deals and boards from Upper Norrland 
and the Stockholm district 1830-1860. 

Source: HS (1972:178, Table 2.7). 

although her duties were less severe and the free import of sawn 

deals and boards was permitted in 1865 (Wik 1950:83). 

The effect of these timber tariff reductions on British wholesale 

prices in general can be traced in Figure 2.11 (p 79). However, 

Figure 2.12 demonstrates how sawn timber exports responded to 

the relaxation of mercantile policies at home and abroad. The 

year 184 2 marks the start of an upswing, more rapid and higher 

than ever before, as the region could now compete on more 

favourable terms with Canada and begin to capture a greater 
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share of the British timber market. The breaking of Stockholm's 

grip on Upper Norrland can also be seen to take place in the 

early 1840s as liberalism pervades both domestic and foreign 

economic policies. 

Another important variable influencing market prices and profit 

margins for the sawmill industry is that of freight costs. As 

timber cargoes are bulky and of fairly low value-to-volume 

ratios, high shipping rates also restrained the growth of 

sawmilling. The British Navigation Laws were repealed in 1849, 

allowing Swedish vessels the same rights as British ships, and 

reciprocal agreements with other nations both gave Swedish 

ships greater freedom and allowed foreign vessels to compete 

for Swedish freights. Furthermore, the abolition of the Sound 

(Öresund) dues by the Danes in 1857 permittèd shipping to 

freely enter and depart from Baltic and Bothnian ports 

(Lundmark 1951:19). The general decline in freight rates 

... reflected first, and perhaps most important, 
increased utilization of ships. The reduction of 
time idle in ports or in ballast resulted not only 
from the expansion in the volume of international 
trade and improved port facilities, but particularly 
from the ending of navigation laws and other arti
ficial impediments to multilateral shipping. Second, 
improved knowledge, particularly of winds and 
currents, significantly decreased the length of 
ocean voyages, and third, technological changes 
both in sail and steam were important throughout 
the nineteenth century. (North 1958:541) 

Söderlund (1952: 150f) showed that the freight costs for trans

porting timber between Sundsvall and London in the 1850s had 

been equal to the f.o.b. value, whereas by the turn of the 
18) century they had fallen to less than one quarter. Upper 

Norrland, by virtue of its even greater distance from London 

and other foreign markets, was further burdened with rates that 

were between 10 and 20 per cent higher than Sundsvall's during 

the period 1867-1879 (Häggström 1965:78). Thus the freight 

reductions, which were made as steam power took over the Bothnian 

timber trade in the late 1870s and early 1880s (Fig 5.2, p 246), 



84 

were probably closely related to the contemporary booms in steam 

saw construction and sawn-timber exports. 

The twentieth century has seen the development of other forest-

based industries in Upper Norrland in response to new market 

requirements (see Chapter 4). Many detailed studies of exports 

from Sweden, particularly from Norrland, have been carried 

out (1.4.1) and, as a lengthy analysis of trade is not the 

purpose of this study, a few general observations will 

suffice. The demand for iron ore and forest products has 

continued to grow as the result of further industrial progress 

and increasing levels of education, literacy and consumption. 

After the predominance of timber in the nineteenth and early 

twentieth centuries, pulp took over the lead in the late 

1 920s, in terms of value of exports from Norrland, (Wik 1941 : 106f) 

and, since the second World War, paper products now dominate 

among forest exports (Fridlizius 1963:82). In the study area 

the pulp and paper industries generally developed somewhat 

later than in the central and southern parts of Norrland, but 

the trend has been the same. This sequence of exports relates 

closely to the changing demands from the traditional markets 

of Britain and western Europe, and this has been an important 

factor in port changes as industrial locations and shipping 

requirements alter. 

Economies of scale have emerged in Sweden, partly following 

the technological strides made in conjunction with two World 

Wars and partly in order to compete with giant North American 

enterprises, which have successfully penetrated many of 

Sweden's traditional markets. Thus inevitably industries 

have become larger and more automated and production and 

transport have been .rationalized, with the result that 

industries and port facilities have concentrated increasingly 

to a few major centres. 

External factors have therefore played increasingly important 

roles in moulding Upper Norrland's economic development. 

Rising demand has been met by expansion in the extraction and 
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processing of the region's resources; restrictions on trade in 

the form of foreign controls, tariffs and freight rates, have 

been largely removed or reduced; technological developments in 

the fields of industry, communications, navigational aids, 

marine engineering and port facilities, have greatly increased 

capacities and the speed of operations. Nevertheless, Upper 

Norrland continues to suffer from the disadvantages of its 

physical setting as location, distance from markets and the 

added costs of winter make the region extra sensitive to price 

changes abroad. Problems of transport continue to focus on the 

ports which thus remain of key significance in the economic 

well-being of Upper Norrland. 
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Notes to Chapter 2 

1) Northern Sweden's geology, geomorphology, climate and 
vegetation are covered in a wide range of general texts -
including the relevant maps and descriptions in Atlas över 
Sverige and Det Moderna Sverige: Landet (1 969) , both edited by M 
Lundqvist. A more detailed account of Norrland1s physical 
background and resources appears in Norrland: natur, befolkning 
och näringar (Y mer 1 942) . 

2) In An Economic Geography of the Scandinavian States and Finland, 
W R Mead (1958) presents a perceptive analysis of Norrland's 
resources and economic development; while E Bylund (1966) 
contributed an informative chapter on Upper Norrland to 
Part 2 of Sverige: Land och Folk. 

3) These mineral resources are mapped and described in more 
detail in sheets 11-12 of Atlas över Sverige. 

4) The Ljungan river has been investigated in great detail by 
Nordberg (1977) in his doctoral thesis and, although located 
to the south of the present study area, it illustrates the 
manifold uses of Norrland's major rivers together with the 
changes wrought by man in the natural environment during 
the past four centuries. 

5) The retreat of the Quaternary ice sheet and subsequent 
changes in the Baltic coastline are well-displayed in sheets 
19-20 of Atlas över Sverige; the highest shore-line is shown in 
sheets 23-24 and forms the basis for Figure 2.3 (p 44). 

6) This theme has been examined for Scandinavia as a whole by 
Mead (1958) and for Finland and the Gulf of Bothnia by 
Mead and Smeds (1967), in which the economic aspects are 
clearly analysed. This section, however, concentrates on 
the effects of winter at sea and (with minor alterations) 
is taken from the first part of a paper presented at the 
Symposium on the Problems of Ice and Winter Navigation, held at 
Oulu University in December 1977 to commemorate the 100th 
Anniversary of Winter Navigation in Finland. The paper was 
first published in GERUM A:11 (Layton 1978) and in 
Ice, Ships and Winter Navigation, the belated report of the 
symposium (Layton 1979b). 

7) A detailed description of Norrland's winter climate is 
given in Ångström, Liljequist & Wallen (1974). 

8) These stages coincide remarkably well with those later 
identified for port evolution in the study area (3.1.2); 
the first ice-breaking stage (a) corresponds to Stage 3b, 
the second (b) to Stage 4, and the third (c) to Stage 5 
of the port sequence. The development of ice-breaking is 
thus directly related to the process of port concentration. 

9) These population processes can be compared with similar 
tendencies within port evolution, in which diffusion is 
followed by a concentration of port sites and activity (3.1.5). 
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10) The system of granting stoekfångst privileges to new 
sawmills continued until 1820. After 1823, impressed with 
the efficiency and profits of private enterprise, the 
government began to transfer huge areas of Crown forest 
to private hands by giving generous forest lots to 
farmers and by exchanging the privileges of stoekfångst 
and rekognitionskog for grants of forest land (Heckscher 
1 971 : 265) . 

11) Österbotten (Finland) was still united with Sweden until 
1 809. 

12) The lifting of the Bothnian Trade Restraint has often been 
viewed as subsequent to the Cap party's victory over the 
Hats in the Swedish riksdag of 1765/66 (eg Heckscher 1 949: 
592f). However, its relaxation and the long preliminary 
complaints, discussions and arguments for its abolition, 
in fact publicized liberal economic ideals and, according 
to Sundberg (1978), the lifting of the restraint was more 
an indirect reason for the Caps ' political success over the 
Hats and ther mercantile policies. 

13) eg Chydenius (reprinted 1970, 1972), Fyhrvall (1882), 
Steckzén (1921:237ff, 1922:298ff), Steckzén & Wennerström 
(1921:229ff), Carlgren (1926:27ff, 56ff), Boëthius (1939: 
311ff), Claesson ( 1947 : 1 09ff) , Heckscher ( 1 949 :709ff) , 
Alanen ( 1 956 : 101 ff), Häggström (1 967: 36ff, 1 971:29ff), 
Högberg (1969:34ff), and Stormyr (1974:95ff). 

14) As tar was an essential war material, for the building and 
maintenance of timber ships, the unsettled years of the late 
eighteenth and early nineteenth centuries gave rise to a 
great demand for the product, with a consequent increase 
in Österbotten's trade (2.2.3). 

15) The theme of Britain's importance in Sweden is taken up 
by Mead (1969) and many authors demonstrate the dominance 
of Britain as a market for iron and forest products 
(eg Högberg 1969:57; Söderlund 1952:66,141; Fridlizius 
1963:20,40,63,82; Strångh & Wennerblom 1975:24f). 

16) Montgomery (1939:107), Gårdlund (1947), Heckscher 
(1 971 : 253), Jörberg (1 965: 5), Rostow (1978:409ff) . 

17) Carlgren (1926:110) quotes a calculation by the Swedish 
Board of Trade in 1834, showing that British customs 
duties amounted to as much as 200% of sawn timber values 
(probably f.o.bsee note 18). The same authority also 
cited a current rumour that Swedish timber had crossed 
the Atlantic both ways in order to qualify as Canadian 
on reaching England (ibid:111). 

18) "f.o.b. (f ree on board): The cargo has to be delivered on 
board the ship free of all charges. The cost of de
livering to the port and loading is thus borne by the 
seller of the goods. The purchaser usually nominates the 
ship." (Couper 1972:16). This definition thus represents 
the selling price or value of the goods at the port of 
lading. 
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"o.i.f. (cost, insurance, freight): This indicates that all 
charges, freight rates and insurance have been paid by the 
seller of the goods. The seller usually nominates the ship." 
(ibid:15). This therefore represents the value of the goods 
at the port of destination before handling charges, duties 
and commission are added to produce the market price. 
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3 Port Evolution in Upper Norrland 
To examine the process of port evolution, the following approach 

is adopted: Firstly, an attempt is made to ascertain where, when 

and for how long, port sites were utilized and a series of stages 

are identified which form a framework for the subsequent inves

tigations of spatial changes, Secondly, as port activity is 

naturally an essential component, the characteristics of 

changes in port status and concentration are therefore analysed 

temporally and spatially. Thirdly, an investigation of changes 

in port morphology and location at the micro-level is made to 

round off the analysis of the processes involved in port evol

ution in the study area. 

3.1 Ports as Points in Time and Space 

3.1.1 PORT LIFE-LINES AND NUMBERS 

By first removing Upper Norrland's ports from their real world 

context and considering them in abstract terms as nodes in 

transport networks, a broad analysis of port numbers and their 

length of life can be made. Accordingly, in Figure 3.1 the time 

element in port activity is represented by the life-lines of 

122 ports and loading places, displayed in coastwise order from 

Torneå to Ulvöhamn in the south. Individual ports and privately-

owned wharfs are here regarded as separate entities, although 

they may later come under one port authority as components in 

a port complex. The diagram comprises 122 of the total 146 ports 

and wharfs identified as having served commercial shipping at 

some time during the study period; the remaining 24 sites 

consist mostly of small natural harbours used by local fishing 

vessels and, as they were only used intermittently or for 

brief periods by minor commercial shipping, they usually lacked 

formal quays or loading facilities. 

Figure 3.1 cannot be regarded as wholly definitive due to a 

number of deficiencies in the source materials. Prior to 1870, 

evidence of port activity has been obtained primarily from 

Stockholm journals of port dues (paid by incoming vessels from 
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Figure 3.1 Life-lines for Upper Norrland's ports and loading 
places 1750-1976. 
Sources: see text,(pp 89 & 91). 
NB Reference numbers refer to port locations shown in Figure 8.1 (p 317). 
The missing numbers are sites for which no reliable information could be found. 
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Norrland) and from customs journals for foreign traffic, all of 

which usually recorded vessels' ports of origin and destination, 

and/or their home ports.^ Unfortunately, these sources have 

certain drawbacks - in particular, the home port of a vessel 

was not necessarily the port of origin for its cargo and it is 

probable that some ports began commercial activity before they 

appeared in shipping records. Even after 1870 there are problems, 

as published statistics concentrated on those ports with 

official status (ie with the right to charge either port dues 

or groundage) and largely ignored private loading places. Returns 

from a number of private wharfs were occasionally included 
2 )  

in the primary material, however, and it has also been 

possible to trace the dates of the origin and closure of most 

loading places from records in industrial archives and a 

miscellany of secondary sources. Despite these various diffi

culties, the degree of incompleteness in Figure 3.1 is rela

tively minor and can have little effect on the overall patterns 

of Upper Norrland's ports in time and space. 

It is evident from the life-lines that few ports have succeeded 

in maintaining their activities throughout the entire study 

period. In fact, the town port of Luleå (reference number 31) 

is the only example of the same site remaining continuously 

in use. However, the town quays of Piteå (47) and Umeå (106) 

were used regularly by commercial shipping until the late 

1960s, when port activities were moved to new deep-water sites 

at Haraholmen (4 3) and the Holmsund terminal (99) respectively 

(section 3.3). Together with Torneå (1)~^, these towns and 

their predecessors had operated as the main gateways to 

northern Sweden even before the early seventeenth century", 

when they were first granted town status by King Gustavus II 

Adolphus. Three other coastal settlements - Haparanda (2), 

Skellefteå (75) and Örnsköldsvik (135) - were later to receive 
4 ) town privileges and their ports also had gateway functions. 

As will be demonstrated (3.1.3 & 3.2.6), the long-lived ports 

are mainly related to the mouths of the major rivers where 

early centres of settlement have retained their dominance as 

the foci of trade and communications. 
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Table 3.1 The average life-spans for all of Upper Norrland's 
ports (and for abandoned ports) also expressed as percentages 
of their maximal potential length of life, calculated by 
periods of origin. 

Period of Total ports Abandoned ports 
origin Average 7. 

life-span 
(years) 

% of max 
life-span 

N Average 7. 
life-span 
(years) 

% of max 
life-span 

n 

Pre-1750 211 93.2 & 205 90.8 

1750-1800 145 73.3 33 1 35 69.0 28 

1800-1850 89 62.7 16 83 57.0 14 

1850-1900 61 59.5 52 523; 50.3 A2Z) 

1900-1950 33 67.2 13 25 46.5 8 

1950-1976 11 100.0 2 - - 0 

1) Average life-spans have been rounded up to the nearest whole number. 
2) Torneå (1) is excluded from these calculations (see note 3 p 177). 
3) Bergfors (81) is also omitted, as insufficient data could be found. 

Using 50-year periods of origin, a simple quantitative 

analysis of port life-spans was first carried out and the results 

are presented in Table 3.1. As might be expected, the average 

length of life decreases as dates of port foundation approach 

the present time; however, by converting the actual life-spans 

to percentages of their possible maxima (ie as if closure had 

not occurred), it becomes evident that the relative success of 

ports has varied considerably from period to period. 

The longevity of those ports established before 1750 is clearly 

shown by their average life-span of some 211 years, 93.2% of 

the possible maximum. In the next period (1750-1800) a boom of 

port foundation took place, with thirty-three new ports and 

loading places appearing and surviving for an average of 

145 years (73.3% of their potential life-spans). A number of 

these sites are still in fact used today - namely Storkåge (68), 

Domsjö (141), Bjuröklubb (86), Hörnefors (113) and Husum (122). 

During the following fifty years (1800-1850) only 16 new sites 

came into use, with an average length of life of 89 years -

but this too was lower than their potential (62.7%). Two of 
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them, Töre (20) and the town port of Örnsköldsvik (135), have 

survived to the present-day. Similarly, in the next half-

century (1850-1900) the average life-line for the spate of 

5 2 new loading places was again shorter (61 years) and the 

percentage of their potential life-span was also lower (59.5%) 

than for ports established in the previous period. Of this 

latter group of ports, ten are still operating today; however, 

in several cases, shipments out have been greatly reduced and 

the goods mainly transported overland to larger terminals.^ 

During the period 1900-1950 only 13 new port sites were 

developed; their average life-span of 33 years is surprisingly 

low for such recent installations, although they do show an 

increase in their percentage of possible life-span (67.2%). 

The fact that eight of these ports have already been abandoned 

(with average life-spans of only 25 years) seems to suggest 

a rapid change in industrial and transport requirements during 

the twentieth century. Between 1950 and 1976 two additional 

sites have appeared at Haraholmen (4 3) and Näsudden (69); 

these are typical of the surviving ports of post-1900 

foundation, comprising mainly large and up-to-date deep-

water sites which serve the major towns and their neighbouring 

industrial complexes by means of special quayage for the 

handling and storage of oil imports and of forest and mineral 
6 ) 

exports. 

Separate calculations have been made for abandoned ports (ie 

excluding those ports that have survived to 1976) and the 

results are also displayed in Table 3.1. Here it is not only 

evident that average life-spans have decreased throughout the 

study period,but it is clear that later groups of ports 

have steadily proved less and less successful in relation to 

their potential length of life. Their "relative success rates" 

have declined from 90.8 to 46.5% and to explain this a number 

of hypotheses may be suggested: 

1)Earlier ports selected the best available sites, leaving 

poorer locations for later development (3.1.3); 
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2) older ports have had more time in which to accumulate capital 

investment, giving them an economic advantage over later ports 

when questions of rationalization arose (3.2.6); and 

3) in the highly competitive climate of the twentieth century, 

with rapid changes in market requirements and technology, 

small-scale and specialized ports have been abandoned in 

favour of larger and more diversified ports (3.2.6). 

The rather lengthy periods of time used for the above analysis 

of life-lines already indicate that changes in port facilities 

have taken place in an irregular fashion. A more detailed 

analysis of temporal variations in port establishment and 

closure is therefore presented in Figure 3.2, which displays 

the total numbers of active ports at five-year intervals. The 

frequéncy polygon consists of a simple rise and fall in numbers, 

attaining a maximum of 82 port units functioning in 1885. The 

increase suggests a continuous diffusion of port facilities, 

whereas the decrease - albeit with minor interruptions -

corresponds to the opposing process of concentration (see pp 

28-9). However, the velocity of change has by no means been 

constant but has varied in a stepwise fashion. Four 

significant breaks occur in the 'curve1, when numbers increase 

or decrease dramatically, and these short periods of rapid 

change separate five lengthier periods during which changes 

took place at slower rates. Already it can be suggested that 

port evolution in Upper Norrland has passed through a series 

of stages, each commencing with a sudden spurt of expansion 

or contraction of port facilities and continuing with a 

period of consolidation, during which the transport system 

adjusts to a new set of economic and technological conditions 

(see Chapters 4 & 5). 

Figure 3.2 only records changes in the total numbers of ports; 

however, Figure 3.3 presents the actual 'births' and 'deaths' 

of port sites and shows the process of change to have been 

somewhat more complex. Two diagrams are superimposed here, 

with the number of new sites shown as an open bar and abandoned 

Sites represented by diagonal shading. There are few five-year 
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Figure 3.2 The number of active ports at five-year intervals 
between 1750 and 1975. 

STAGE 3 STAGE 1 

ABANDONED SITES 

NEW SITES 

Figure 3.3 The frequency of new and abandoned port sites (five-
year intervals. 

periods in which no new ports appear (even in the twentieth 

century) and neither are port closures entirely restricted 

to the post-1885 quinquennia. The most striking periods of 

port foundation occurred between 1785-90, 1855-75 and 1885-90, 

whilst the peak periods of closure were 1885-90, 1925-35 and 

1950-55. The quinquennium 1885-90 not only includes the 

maximum number of active ports but is also notable for both 

rapid development and rapid abandonment of sites. This over

lap implies a high degree of port replacement and produces 
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the first net loss in numbers, so that 1885 may be viewed as 

the watershed between the processes of port diffusion and con

centration. Hence, although Figure 3.2 simply suggests a 

period of maximal port dispersion (Stage 3), a further sub

division into Stages 3a and 3b is proposed. 

3.1.2 STAGES OF PORT EVOLUTION 

The above analysis of changes in port numbers, indicates 

the following stages: 

Stage Period Overall trend 

1 1750-1785 Primary increase ^ 

2 1785-1855 Secondary 11 > Diffusion 

3a - 1855-1885 Tertiary " J 

3b 1885-1925 Primary decrease 1 

4 1912-1950 Secondary " > Concentration 

5 1950-1975 Tertiary " J 

These periods are unlikely to exhibit total homogeneity, but 

they serve a useful purpose in the description and study of 

port evolution in northern Sweden.^ Inevitably, the stages 

embrace not only considerable changes through time but also 

certain variations between regions (3.1.4). Furthermore, 

although characterized by a sudden response to innovation, the 

divisions between the stages are themselves complicated periods 

of transition. The method of graphing port numbers at five-

year intervals means that allowance must be made for some 

temporal latitude and the dates should therefore be regarded 

as only approximate (+ 5 years). Nevertheless their validity wi 

be put to the test when changes in port patterns (3.1.3) and in 

industrial and transport technology (Chapters 4 & 5) are 

subsequently investigated. 

Each stage commences not with the first few representatives of 

a new wave of innovation but with the start of the rapid accept 

ance of the new phenomenon and with its direct impact on port 
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numbers and locations. The period then continues with a slower 

rate of change, in the same direction, as 

(1) acceptance of the innovation reaches saturation point, 

(2) new production and transport systems are taken into 

use and existing forms are modified, and 

(3) consequent adjustments take place throughout economic 

and social life. 

Even during the seemingly more stable periods, when port 

numbers remain fairly constant, volumes of trade and shipping 

generally expand - eventually straining the capacity of the 

system and demanding new solutions to the problems of maritime 

transport. 

Despite the efforts made here to identify a sequence of stages 

and temporal breaking-points, it must again be emphasized that 

these are principally for the convenience of description and 

analysis and that the process of port evolution is one of 

continuous change. 

3.1.3 SPATIAL PATTERNS OF PORT LOCATION 

Using the stages proposed above a summary of the changes in 

port numbers is given in Table 3.2. The figures represent the 

Table 3.2 The changes in port numbers 1750-1975, by stages. 

Stage 1 2 3a 3b 4 5 

Period 1750 1750- 1785- 1855- 1885- 1925- 1950-
1785 1855 1885 1925 1950 1975 

Older origin 4 5 20 45 57 50 24 

New sites 1 17 29 37 15 6 2 

Abandoned - - (2) (4) (25) (22) (32) 

(Adopted, then 
abandoned) - - (5) (1) (3) (1) — 

E operating 
at end of 
stage 5 22 49 82 72 56 26 

Net change + 1 + 17 + 27 + 33 -10 -16 -30 
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Figure 3.4 Spatial changes in port location 1750-1885 (port 
diffusion). 

NB Customs boundaries (———) are those of 1931-73. 
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Figure 3.5 Spatial changes in port location 1885-1975 (port 
concentration). 
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Situation at the end of each period; however, the spatial 

aspects of change tell more about the process of port evolution 

and so these data have been mapped as Figures 3.4 and 3.5 

(pp 98 &. 99) . Port locations are shown for each of the six 

stages using symbols to indicate the nature of the locational 

change. The first three maps (Fig 3.4) clearly demonstrate the 

continuing dispersal of port facilities, while the second three 

(Fig 3.5) show port concentration, and the sequence of spatial 

patterns can now be observed: 

Stage 1: At the outset only the four long-established town ports 

of Torneå, Luleå, Piteå and Umeå plus the small loading place 
8 ) 

of Strömsund (22) were in existence. They were unevenly dis

tributed, being principally based on locations near the mouths 

of the great mountain rivers (cf Fig 2.2 p 40). In Norrbotten 

(BD) the major rivers tend to converge into the north-western 

corner of the Bay of Bothnia, so that the distance between 

their mouths is only about 50 kilometres; whereas along the 

lengthy coast of Västerbotten (AC) only two mountain rivers 

reach the sea and the distance between their outlets is over 

100 kilometres. Thus, even when port facilities were developed 

at the mouths of the remaining major water-courses (the Kalix 

and Skellefte Rivers), the town port of Umeå was still remote 

from others of its kind. A total of 17 new sites came into use 

during this stage and the remarkably regular pattern at the end 

of the period seems indicative of attempts to overcome the 

problems of the large overland distances between the earlier ports. 

Stage 2: The even distribution of ports, already evident in the 

Umeå and Örnsköldsvik districts, now appears in the northern 

part of the study area and the mean distance between ports of 

12.3 kilometres is often found in reality. Almost every river 

and stream, with a catchment area of more than 200 square 

kilometres (see Fig 2.2 and Table 2.1, pp 40 & 41), now has a 

port near its mouth as 29 new sites are taken into use. 

Stage 3a: The regular 'pearl necklace1 pattern is maintained and 

the dispersal of port functions continues with the addition of 
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37 ports and loading places. Twenty-five of them (67.5 %) appear 

in the major river estuaries and bays and show a marked tend

ency to cluster. The inset maps of Örnsköldsvik, Umeå and Piteå 

clearly display these new concentrations and obviously some new 

location factors have come into play in this third wave of 

diffusion. 

Stage 3b: Already labelled as a period of primary concentration, 

on the basis of net numerical changes (p 96), the pattern of 

change during this stage is difficult to discern. Certainly, 

the process of concentration below the major river mouths 

continues, involving eight of the 15 new sites; - however, the 

others add to the dispersed pattern. A total of 25 closures 

occur, however, both within all the major concentrations and 

beyond in each custom district (notably in the Örnsköldsvik area) 

The period is in fact one of port replacement, as industrial re

quirements alter (see Chapter 4). 

Stage 4: With a net loss of 16 sites, the pattern begins to thin 

out within the major river complexes and along the coast. How

ever, although the closures of 22 ports and wharfs are fairly 

evenly distributed between the six districts, five of the six 

new sites are located in the major complexes and the spatial 

effects of port concentration are again evident. 

Stage 5: This period shows the greatest losses, with a total of 

32 sites abandoned. The decrease leaves long stretches of coast 

without port facilities (eg between Umeå and Bjuröklubb, some 

100 kilometres). The port complexes generally become more simple 

and concentrate on deep-water sites farther out towards the 

open sea. Indeed, in most cases the term "centralization" is 

applicable. The stage does not, however, end with the year 1975. 

At the time of writing, the difficult economic climate and 

future industrial plans suggest that most of the smaller and 

more remote ports and loading places are destined for closure 

within the next few years. In this event, the port complexes of 

Luleå, Piteå, Skellefteå, Umeå and Örnsköldsvik would be left 

in complete domination - a situation remarkably like that of 

over two centuries ago. 
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The concentration of port facilities observed near the mouths 

of the larger rivers provides an example of how densities can 

weight location (Bunge 1966:260-4). River systems with large 

drainage basins penetrate correspondingly large areas of forest 

and their dendritic networks, where used as timber floatways, 

lead to a concentration of logs at the river mouths. Smaller 

rivers lack volume of flow, length of penetration inland and 

size of catchment area - and consequently lack the capacity to 

support numerous forest industries and loading places. A river 

system is furthermore analogous to the communication networks 

which spread inland from the coastal towns (5.2.1) and which 

in turn contribute to the high densities of traffic and goods 

flow through the major ports (3.2.4.2). 

Figures 3.4 and 3.5 indicate a positive relationship between 

the size of river systems and port concentration and longevity. 

The major systems have clearly attracted the greatest numbers 

of port facilities; the smaller forest rivers also tend to 

support two or more sites which exhibit somewhat shorter life

lines; whereas the minor coastal streams usually have single 

ports at their mouths, often with even briefer life-spans. 

Ports located in minor bays, or other sites lacking proximity to 

a water-course of any significance, seem rarely to have pros-
9 ) 

pered - eg Kinnbäcksfjärden (57), Tåme (61) and Bergfors (81). 

Figure 3.6 sums up this relationship between port location, 

life-lines and the size of a river and its catchment area. The 

notion is further developed in sections 3.1.5 and 3.2.6. 

A  A  

B  M o u n t a i n  r i v e r  
F o r e s t  r i v e r  
C o a s t a l  s t r e a m  

D I S T A N C E  A L O N G  C O A S T  ( n o t  t o  s c al e )  

Figure 3.6 A sketch-diagram of the suggested relationship be
tween port patterns, life-lines and rivers in Upper Norrland. 
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3.1.4 REGIONAL VARIATIONS IN THE TIMING OF PORT CHANGES 

The previous section has already noted a number of variations 

in port distribution and changes between different parts of the 

study area. The 1931-73 custom districts provide a convenient 

division of the coastline and are used here for purposes of 

regional analysis. Thus Figure 3.7 shows that port numbers, 

periods and rates of change have varied considerably from 

district to district. As might be expected, Umeå's long coast

line has given rise to greater numbers but there is otherwise 

no direct relationship between length of coast and the fre

quency of port occurrence. In every case peak numbers are 

attained during Stage 3, the period of maximum dispersal, but 

port increases and decreases do not always occur simul

taneously; nevertheless the stages suggested for Upper Norrland 

as a whole can be seen to be valid for most of the districts -

the notable exception being Luleå. 

Throughout the study period the main concentrations of popu

lation and capital have been located in southern and central 

Sweden so that a general spread northwards of ideas and 

innovations within industry and transport might therefore be 

expected.10* Accordingly, the hypothetical diffusion of an 

innovation northwards ought to produce the following sequence 

of custom districts: (1) Örnsköldsvik, (2) Umeå, (3) Skellefteå, 

(4) Piteå, (5) Luleå and (6) Haparanda. However, Figure 3.8 

shows that the actual spread of port facilities has not been 

so simple. In the first place, it must be emphasized that port 

facilities are not in themselves innovations - but merely 

reflect innovations (eg within industry and transport). This 

means that, in the case of port numbers, the typical logistic 

S-curve is scarcely to be expected and the cumulative per

centage polygons are clearly affected by a variety of local 

factors. Secondly, the diagram has not been based on the 

maximal number of port sites in operation but rather on the 

maximal number of sites that have been hitherto utilized 

during the study period (disregarding the fact that many of 

them were subsequently abandoned). This means, therefore, that 
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Figure 3. 7 Absolute changes in port numbers by customs districts 
1750-1976. 
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Figure 3.8 Cumulative percentage polygons showing the increases 
in port numbers by customs districts 1750-1976. 

NB Port closures have been discounted. 
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the relative significance of port construction can be seen for 

the six custom districts; while the conversion of actual numbers 

to percentages facilitates comparison. Bearing these points in 

mind, Figure 3.8 exhibits a number of interesting features: 

(1) The polygraph falls into two distinct parts, with a breaking-

point around the year 1870 when all districts had already util

ized between 60 and 71.4% of their sites; 

(2) the first half suggests a pattern of leading and lagging 

districts, but they do not follow the expected sequence from 

south to north (Umeå stands out in particular as a leading 

district, along with Skellefteå, whereas Luleå and Örnsköldsvik 

lag noticeably in the first half of the nineteenth century); 

(3) during the pre-187 9 period, the variations between districts 

first diverge (Stage 1), then maintain their differences (Stage 2) 

and finally converge (Stage 3a); 

(4) the second half of the graph encompasses the most recent 

port additions (only some 30 % of the total sites) and therefore 

exhibits a much smaller percentile range (15.8%) than that of 

the first half (almost 42 %) - however, the dates of attaining 

the maximal percentage vary considerably; 

(5) Örnsköldsvik, the most southerly district was in fact fully 

developed first (by 1915), and the physical character of its 

high coast (2.1.2) has allowed large modern vessels to use 

existing quayage, obviating the need for new sites. Unexpectedly, 

Haparanda also attained its maximum number early on (in 1935), 

primarily because shallowing offshore conditions are unsuitable 

for modern shipping and there is little demand for deep-draught 

vessels. The remaining districts have had more recent additions, 

eg the special terminals at Haraholmen (Piteå) and Näsudden 

(Skellefteå), but in the cases of the ports of Umeå and Luleå 

development has taken the form of the linear expansion of 

existing quayage rather than of totally new sites further afield. 

3.1.5 THE PROCESSES OF PORT DIFFUSION AND CONCENTRATION 

The hypothesis of a northerly spread of port facilities along 

the coast of Upper Norrland is clearly not valid and an alterna

tive explanation of the process of port diffusion must be sought. 
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Since port expansion does not show signs of contagious diffusion 

(based jDn simple geographic distance), the alternative seems to 

be some form of hierarchical d iffusion. This latter process involve 

certain ideas and innovations leap-frogging over many inter

vening people and places; first reaching large places and im

portant individuals, and then being passed on to others lower 

down the hierarchy (Abler, Adams & Gould 1972:391-2). 

In section 3.1.3, the close relationship between ports and river 

mouths has been indicated and the three-level hierarchy of rivers 

(mountain, forest and coastal) is indeed mirrored in the re

lated concentrations of settlement and industry along Upper 

Norrland1s coast (town, village and hamlet). The larger con

centrations of population imply a larger resource base and hence 

a greater degree of economic activity and capital accumulation. 

In fact, the wealthiest merchants and entrepreneurs were mostly 

to be found in the towns, near to their places of business and 

to the social centres of the times, and the introduction of 

innovations can generally be related to such individuals 

(Chapter 4). Port diffusion seems indeed to have been a hier-

archial process during the first two stages, with later sites 

appearing successively lower down the scale; however, the third 

wave of ports and loading places was largely confined to the 

major river estuaries, as the smaller rivers were rarely able 

to supply more than one steam-powered sawmill industry with 

floated timber (4.2.3.2). 

The reverse process of port concentration was also hierarchical, 

but the early closures mostly took place at the lower end of the 

scale (ie near the mouths of the coastal streams) and later ones 

occurred higher up the hierarchy of settlements and river mouths. 

Clearly the best locations ought to have produced the largest 

and most profitable industries, which should, have survived 

longer than smaller rivals (Chapter 4). Twentieth century 

"economies of scale" and rationalization policies must there

fore have contributed strongly to the processes of industrial 

and port concentration. 
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( R I V E R  C A T E G O R Y )  

STAGE A CBCBCBC A 

o o 

Figure 3.9 A preliminary five-stage model of changes in port 
location. 

Key to symbols: Q Older origin; Q New site; -f*Abandoned; 

© Adopted then abandoned (within the stage). 

Summarizing the analyses thus far, a five-stage model of the 

spatial changes in port location can be presented (see above 

Figure 3.9), representing port evolution along a typical 

stretch of Upper Norrland1s coast between the mouths of two 

major rivers. The patterns vary between the extremes of port 

concentration (Stages 1 & 5) and of maximal dispersion (Stage 3). 

Stages 2 and 4 therefore both represent transitional phases but, 

whereas Stage 2 has a more regular scatter of sites, Stage 4 

already shows concentration around the mountain river estuaries. 

Tentative explanations have been offered but a more specific 

treatment of the reasons and mechanisms is best dealt with later, 

in terms of technological changes and of individual initiative 

and enterprise (Chapters 4 & 5). Furthermore, the various ports 

and loading places have hitherto been regarded as points (ie as 

sites of equal importance) and the terms "diffusion" and "con-
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centration11 have thus been used in relation to spatial patterns, 

rather than in any wider quantitative sense. The next section 

(3.2) investigates the relative importance of ports and their 

changes in status, in order to probe more deeply into the pro

cess of port evolution. 

3.2 Changes in Port Status 

3.2.1 MEASURING PORT ACTIVITY 

A fundamental assumption made in this study is that the status 

and activity of a port can be measured by the volume of shipping 

using it. In view of the fact that the tonnage of cargo handled 

is probably 'the most frequently used measure of port size1 

(Bird 1971:15), the use here of shipping statistics requires 

some justification. 

Numerous authors have taken up the problem of measuring ports and 

the consensus of opinion is that all of the criteria suffer from 
1 1 ) drawbacks - so that no single one is ideal. Rimmer has 

tested coefficients of correlation between several possible 

measurements of New Zealand ports for the years 1928, 1936, 

1950, and 1961. He concluded that 'On the basis of the evidence, 

cargo tonnage is the best single measurement for guaging the 

status of New Zealand ports in all four of the selected years' 

(Rimmer 1966:88). Shipping tonnage was nevertheless of suf

ficient significance to serve as the best alternative measure 

and, in the absence of complete cargo statistics, he employed 

it in a study of Australian seaport development 1861-1961/2 

(Rimmer 1967b). Others have attempted to combine two or more 
1 2 ) criteria to reduce the disadvantages of single measures; 

however such combinations are rarely possible when lengthy study 

periods are involved, as available data vary so much in type 

and content. 

It is therefore suggested that 'The net tonnage figure of 

shipping using a port is the most comprehensive figure we have 

for evaluating ports as places concerned, above ally with the coming 
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and goïng of ships from the sea' (Morgan 1958: 17, my italics) . This 

function of a port has long been recognized in Sweden as a useful 

source of revenue and, based on various measures of vessel size 

and carrying capacity (8.3), port dues have been recorded for 

staple towns throughout much of the period. The main advantage of 

shipping data is that most vessels arriving and departing from 

recognized ports were subject to dues and therefore recorded in 

some form, whereas many types of goods were not taxed and fail 

to appear in port customs journals. A more complete picture of 

port activity is thus provided by vessel tonnage, but the fol

lowing limitations must be constantly borne in mind: 

1) Vessels were frequently only laden (or part-laden) one way, 

being empty or in ballast in the opposite direction.1^^ The 

measure used in this study is the total tonnage of vessels 

arriving and departing, and although shipping volumes cannot 

always be directly equated with cargo tonnage they usually share 

some proportional relationship and follow similar rises and 

falls over long periods; 

2) regular coastal steamship services and ferry contacts with 

Finland (carrying passengers, mail, and high value general 

cargo) tend to inflate shipping statistics in certain ident-
• - P -  K i  1 4 )  lfiable cases; 

3) not all shipping movements are necessarily recorded, as 

regulations for the charging of port dues varied slightly from 

port to port and time to time;^^ 

4) in the official statistics submitted since 1870 to the Board 

of Trade (kommerskollegiet) some port officials evidently mis

understood instructions and, for example, included small 

vessels below the lowest limit set for payment of port dues;^^ 

5) the practices (a) of incoming and outgoing vessels in foreign 

traffic having to clear customs at a staple port despite de

livering or collecting cargo elsewhere and (b) of vessels 

calling at several ports and loading places to collect full 

loads, lead to inflated tonnage totals when ports are aggre

gated. Thus, when grouping the traffic of a number of wharfs 

into one port complex or into totals for customs districts, 

even official statistics will exaggerate the significance of 

regions and of Sweden as a whole. 
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The above problems are obviously of considerable significance; 

fortunately the source material generally permits their identi

fication and the interpretation of shipping statistics attempts 

to take these limitations into account (see also 8.2 & 8.2.1). 

3.2.2 THE TOTAL VOLUME OF SHIPPING 

A complete reconstruction of the annual volume of shipping 

utilizing Upper Norrland's ports throughout the study period 

is not possible and the nature and availability of source 

materials have necessitated two slightly different approaches 

to the analysis of shipping changes; one based mainly on 

selected cross-sections (pre-1870), the other on a more con

tinuous analysis but nevertheless including selected years 

for more detailed analysis (post-1870). 

The pre-1870 data employed here are limited to a number of years 

for which suitable material is available, embracing Stockholm's 

traffic with Upper Norrland and the region's direct foreign 

shipping (8.2.1). The years chosen for study are as follows: 

1750, 1765, 1783, 1798, 1815, 1829, 1845 and 1860. The interval 

between each is approximately 15 years and, as an attempt has 

been made to avoid the most marked economic fluctuations, 

(particularly depressions), the broad pattern of change can be 

followed through the successive cross-sections. 

After 1970 the source material is more complete so that annual 

variations in the volume of shipping can be traced and a more 

reliable and detailed analysis of the changing fortunes of 

individual ports and loading places is possible. Even here, a 

number of year have been selected for special attention (namely 

1872, 1891, 1913, 1930, 1950 and 1970) and as the pattern of 

change is better-known the time intervals are somewhat longer 

(ca 20 years). 

Table 3.3 summarizes the calculations made for these selected 

years and, in conjunction with Figures 3.10 and 3.11, the main 

characteristics of the development of Upper Norrland's shipping 
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Table 3.3 The numbers and volumes ('000 nrt) of vessels entering 
and departing from Upper Norrland's ports for selected years. 

Departing 

To Stockholm Abroad 

no nrt no nrt 

Arriving 
1) From Stockholm 

no nrt 

From abroad 

no nrt 

Total shipping 

in and out 

no nrt 

1 7 5 0  1 0 0  8 .3' 

1 7 6 5  7 3  9. . 6  

1 7 8 3  8 7  12. . 2  

, 2 )  0 
0 
1 . 3  

1 8 9  

2 6 5  

2 0 4  

2 3 2  

(To Sweden) 

2 6 5  1 9 . 9 5  

1 , 0 2 5  1 7 6 . 4  

1 4 .  , 6  1 2  1  .  3  

2 2 .  . 6  1 5  

"ì
n 

CM 

2 0 .  i  5  4 9  1 . 6  

22.  7 4 )  2 0 .  ,  2  2 2 3  

1 . 6  

22.  7 4 )  

8 5 2  

1  , 4 4 6  

1 8 6 . 2  

3 6 3 . 3  

3 , 5 9 9  6 9 6 . 6  1 , 1 6 8  5 8 1 . 6  

9 , 1 1 5  1 , 4 1 6 . 2  2 , 1 1 5  1 , 9 3 0 . 6  

5 , 8 7 5  1 , 7 3 6 . 0  2 , 0 8 0  2 , 6 5 7 . 9  

4 , 3 7 6  1 , 7 3 2 . 0  1 , 8 7 9  2 , 6 7 8 . 1  

1 , 2 2 5  9 8 2 . 0  3 , 4 8 0  5 , 8 7 9 . 0  

192 

277 

204 

246 

(From Sweden) 

8.32 )  0 0 2 0 0  16.5 2 )  

9.6 0 0 146 19.3 

13.0 4  0. . 5  186 27.0 

15.0 9  0. , 93)  
.6 

402 31.9 

24.5 3  0. 
, 93)  
.6 -  560 50.2 

20.3 4 9  1  .  . 8  
.0 4> 

506 44.1 

20.8 2 0 9  22,  

. 8  

.0 4> 910 85.8 

3 6 8  

1  , 2 2 9  

3 3 . 3  

2 1 0 . 9  

6 8 9  

1  , 2 3 7  

1 5 4 . 8  

3 2 4 . 2  

3 , 7 7 5  8 0 8 . 7  9 8 7  4 0 9 . 6  

9 , 3 9 4  1 , 6 7 2 . 5  1 , 9 5 6  1 , 6 8 7 . 6  

6 , 2 9 4  2 , 1 2 9 . 5  1 , 6 6 2  2 , 2 6 4 . 5  

5 , 1 7 5  2 , 5 4 3 . 1  1 , 0 8 9  1 , 8 6 0 . 6  

1 , 6 1 7  1 , 2 1 1 . 0  3 , 1 1 5  5 , 5 9 5 . 0  

2 , 1 7 4  3 9 4 . 2  

4 , 9 3 7  1 , 0 7 4 . 8  

9 , 5 2 9  2 , 5 7 7 . 4  

2 2 , 5 8 0  6 , 7 0 6 . 9  

1 5 , 9 1 1  8 , 7 8 7 . 8  

1 2 , 5 1 9  8 , 8 1 3 . 8  

9 , 4 6 7  1 3 , 6 6 7 . 0  

Sources: Blockhusudden1 s hamnpenning journaler 1750-1845 (SSA); 
Utrikeshandel, årsberättelser ser 9 1765-98 and ser 4 1829-45 (KmkA, 
RA); pilot journals for the districts of öregrund and Stockholm 
1815 (KrA); Årsberättelser över handel, näringar och sjöfart från tull
kammare och tullinspektion 1 860 (GTSA) ; Berättelser om hamntrafiken 
1872-1950 (KmkA, RA & SCB); SOS Sjöfart 1970. 

NB All values in italics are based on calculations (see note§). Shipping 
measures for 1765-1860 (svår läst) and 1872 (nyläst) have been converted 
to nrt using the factors shown in Table 8.1 (p 335). 

Notes 1) Estimated values, see text p 112. 
2) Volume of shipping calculated from port dues in daler silvermynt, 

based on the average rate of 1 daler - 18.7 sv läst (1765). 
3) Vessels to and from Upper Norrland using pilots at öregrund and 

Stockholm. 
4) Tonnage calculated using the known numbers of Swedish and foreign-

owned vessels, multiplied by the average sizes of such vessels 
engaged in Sweden's total foreign trade (Sw ave = 53,5 nrti 
foreign ave = 123.6 nrt). 

5) In the absence of reliable data on Örnsköldsvik's domestic traffic 
and on regular steamship services, these have been omitted; the 
tonnage involved is unlikely to have exceeded the above figures. 

6) The official statistics are already rounded to the nearest 
thousand tons. 
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can be observed. As volumes of shipping are closely related to 

goods tonnage, the increase in port activity naturally reflects 

growth in the region's trade (particularly in the case of 

foreign exports). The growth in traffic has not been continuous, 

but has fluctuated annually and been greatly affected by slumps 

and booms related to external economic and political events. 

Nevertheless, despite the fact that the years selected often 

portray extremely good trade conditions, the cross-sections 

generally exhibit the main contrasts in shipping which have 

characterized the organization of maritime transport and ports 

during the various stages of development. 

Before commenting on the general trends in port traffic, how

ever, it is necessary to give some clarification of the way in 

which certain data in Table 3.3 have been calculated for the 

years representing Stages 1 and 2. The figures in italics for 

incoming vessels from Stockholm are based on the assumption that 

arrivals and departures in ports were roughly equal in numbers 

and volume (as is generally the case for 1860 and the later 

years). This balance is suggested by the movements of shipping 

recorded in Stockholm's hamn journaler, in which the same vessels 

often appear more than once during a year. Until the early 

decades of the nineteenth century, Upper Norrland's traffic 

with the capital city consisted predominantly of vessels owned 

either by local or Stockholm merchants. Norrland-owned vessels 

not engaged in foreign trade generally seem often to have 

wintered in their home ports and then sailed in convoy to 

Stockholm in the spring; indeed many of them managed two or 

even three round trips during the short shipping season of some 

five months (see also Hülphers 1797:60,90). On the other hand, 

vessels owned by merchants from Åland, Stockholm and other 

southern Swedish towns first sailed north in the early summer 

and rarely made more than one delivery to the capital. Thus the 

total shipping known to have left Upper Norrland ports des

tined for Stockholm should have been approximately balanced 

by arrivals. As data on incoming shipping from abroad are 

available for several of the selected years, the incoming 

traffic from Stockholm has therefore been calculated as the 
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AMERICAN WAR OF SWEDISH- FRENCH NAPOLEONIC WARS »PAX BRITANNICA» 

INDEPENDENCE RUSSIAN WAR REVOLUTION 

ì  n i  i r  i i  i  »  

i-i 

Figure 3.10 The volume of direct foreign shipping in and out of 
Ratan and the later staple towns of Upper Norrland (1767-1812, 
1815, 1825-29). 

Sources: Utrikeshandel, årsberättelser ser 9, 1 769-90 & 1 796-99 (KmkA) ; 
Personella berättelser ooh anmärkningspunkter angivna, av sjö- och gräns-
tullkamrarna 1 791-95 & 1800-12 (GTSA) ; Lots journaler för the Öre-
grund and Stockholm districts 1815 (KrA); Nyström (1980:Tab 2) 
1767, 1773, 1791-95, 1800-1812. 

NB Selected years are marked with arrows 

residue. For the year 1815 (the end of the Napoleonic Wars), 

the official statistics on foreign shipping are unfortunately 

lost; but the use of pilot journals, recording the movement 

of vessels from Norrland past Öregrund and Stockholm on their 

way to foreign destinations, supplies a credible figure for 

departing vessels. Similar information for incoming shipping 

showed that a much smaller tonnage entered during that year. 

Having argued for the general balance between incoming and out

going shipping, it must be pointed out that this line of 

reasoning is an over-simplification. It can be seen from 

Figure 3.10 (showing foreign traffic movements) that outgoing 

shipping usually exceeded that coming in and the following 
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factors lead to imbalances: 

- Vessels returning from abroad may have called first at 

Stockholm or some other Swedish port so that, when entering 

Upper Norrland ports they were classified as domestic traffic; 

- not infrequently ships were lost (wrecked or seized during 

war-time), particularly when they ventured outside the Baltic 

during the eighteenth and early nineteenth centuries (Hülphers 

1797:21 & 89, Högberg 1969:14, Moberg 1971:72); 

- lengthy voyages abroad, lasting two or three years, were 

often undertaken so that departures in given years usually 

exceeded arrivals (Fig 3.10); and 

- vessels built in Upper Norrland were occasionally sold 

together with their cargoes, either abroad or to merchants in 

Stockholm or other southern ports (Hülphers 1797:23 & 91, 

Högberg op cit, Moberg 1971:63, Boberg 1977:4 & 13). 

A further problem with the figures presented for Stages 1 and 

2 is that they may well be under-dimensioned, for there are a 

number of other possible movements of shipping which cannot be 

adequately quantified. These include traffic with domestic 

ports other than Stockholm, illegal peasant navigation (bonde-

seglation), trade with Finnish Österbotten, smuggling, and 

shipping calling at the small private loading places be

longing to the early privileged industries. Fortunately, the 

actual numbers and volumes of vessels thus engaged seem to have 

been very small and they have been discounted from this over

view on the following grounds: 

- In the first case, Stockholm's long-established grip on Upper 

Norrland's foreign trade lasted well into the nineteenth century 

(Häggström 1971:33) and the annual reports from the local customs 

houses clearly state the overwhelming importance of the capital 

city as the main destination for the region's domestic shipping 

and trade. Heckscher (1949:718) also mentions that the peasant 

navigation carried the farmers' goods directly to Stockholm in 

an attempt to by-pass the middlemen in the local staple towns; 

he furthermore maintained that this was a deep-rooted tradition 
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among the peasants and that it must have taken a long time 

before they changed their trading habits. As most other dis

tricts in Norrland produced much the same assortment of goods, 

they were more likely to be rivals than partners in trade -

indeed, the only contact by sea between Upper Norrland and the 

important south Norrland staple port of Gävle during 1780, 1800 

and 1803 was in the form of one small vessel per year from Umeå 

(Nyström 1980:Tab 14). Also, the Gävle customs report for 1830 

states that, apart from direct foreign imports, the district's 

other requirements were brought from Stockholm and towns in 

southern Sweden - again implying that the far north had nothing 

of interest for Gävle merchants. Only in the case of Luleå does 

Hülphers (1797:90) mention traffic with ports other than Stock

holm, namely the odd vessel sailing to Göteborg. 

- Secondly, although it has been mentioned that Luleå fisher

men traditionally sailed to the Finnish ports of Brahestad and 

Uleåborg to exchange herring for grain, little quantitative 

data remain (Steckzën & Wennerström 1921:229). Stormyr (1974: 

154) has produced the annual figure of 2,000 barrels of grain 

imported in 1769 and 1770 from Österbotten, but this was 

mainly carried in very small fishing boats and may not have 

been typical. 

- With regard to smuggling, nineteenth century customs reports 

mention small quantities of contraband which were confiscated, 

but it is unlikely that the tonnage of any vessels escaping 

detection was large (Häggström 1971:1 Of). 

- Finally, the absence of data on shipping serving the early 

privileged ironworks, glassworks and sawmills is disappointing 

because, although many of them clearly had close contacts with 

StocKholm merchants, deliveries were also made to other ports 

in southern Sweden. 

A detailed study of the annual variations in shipping sailing 
1 7) 

to Stockholm from Upper Norrland has not yet been carried out, 

but there is no reason to suppose that the volume fluctuated 

a great deal either before or after the increases at the end of 

the Napoleonic Wars. When there were difficulties in main

taining trading with foreign countries during war-time one 
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might expect the demand from merchants in the capital to have 

diminished. However, the export of naval stores (tar, masts, 

spars etc) and iron ingots was particularly profitable during 

periods of hostilities and the large merchant houses in Stock

holm appear to have continued trading with foreign countries 

and still required products from the north (Högberg 1969:18). 

Furthermore, as Stockholm was not just an entrepôt but also 

a market for much of Upper Norrland's produce, it is unlikely 

that external events affected the domestic trade as much as they 

did the foreign. Högberg (ibid:116f, 162) showed that in the 

latter half of the eighteenth century 85% of Stockholm's tar 

and pitch imports were re-exported, but only 30 % of the sawn 

boards; thus the city was obviously a very important market 

for Upper Norrland's chief export product and this helps to 

explain why Österbotten1 s foreign trade expanded after 1 765, 

whereas Upper Norrland's trade remained largely with Stockholm 

until the early nineteenth century. Whether the fluctuations 

in the modest volume of shipping engaged in carrying the study 

area's direct foreign trade (Fig 3.10) were also followed by 

similar changes in the Stockholm-destined tonnage cannot yet 

be determined. The pattern appears to be closely related to 

war-time conditions at sea, but it is not clear whether the 

small merchants and ship-owners in Upper Norrland were 

cautious or venturesome during war crises. Did they avoid 

taking undue risks or were they forced to do so when Stockholm's 

demand fell? Whatever the answers, the numbers and annual 

tonnages of vessels engaged in foreign traffic are very small 

and, during the years 1767-1812, the 1802 figures of 13 out

going vessels with a total tonnage of 1,999 nrt were not ex-
18) ceeded. The proportion of shipping leaving Upper Norrland 

for foreign destinations seems to have remained below 10% 

of that sailing to Stockholm, until some time between 1830 and 

1845 when the capital's stranglehold on the region was 

finally broken (see Fig 2.12 p 82). 

The difference between the selected years of 1783 and 1798 is 

not so much in the volume but rather in the numbers of vessels. 

The legislation of 1786, relaxing the restrictions on peasant 
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navigation and permitting farmers to use larger decked vessels 

of up to 50 svåra läster (ca 90 nrt), enabled them officially 

and with greater safety to sail to Stockholm with their own 

products (p 68). This did not lead to immediate increases in 

trade or shipping as the farmers simply by-passed the towns, 

leaving the merchants with a smaller share in the total trade. 

However, it did encourage the growth of village ports and can 

be related to the sudden change in port numbers after 1785 which 

gave rise to Stage 2 (Fig 3.3). 

Annual shipping from Upper Norrland to the capital more than 

doubled within a span of three years, from 9,862 nrt in 1812 

(Nyström 1980:Tab 6) to 22,581 nrt in 1815, as Stockholm took the 

first initiative in increasing the foreign sale of Norrland's 

products. Prior to 1815, the general level had been some 

10-15,000 nrt but thereafter Stockholm's traffic from Upper 

Norrland remained at around 20,000 nrt, at least for the next 

half-century. Growth in the study area's total shipping con

tinued however, both through increasing contact with other 

parts of Sweden and through the early expansion of direct 

foreign trade in the 1830s and 1840s. 

The second part of Table 3.3 is far more comprehensive than 

the first. With the exception of 1860, the selected years have 

been based on the primary data used to produce the tables 
1  Q  \  

published in BiSOS E and SOS Sjöfart. However, the fact that 

the table falls into two such distinct parts is not merely the 

result of the different sources employed; for Stages 1 and 2 

represent the modest activity and slow growth in shipping 

typical of pre-industrial conditions, whilst the leap forward 

between 1845 and 1860 indicates the start of the expansion 

heralding the industrialization of the forest-based industries 

(Stages 3-5). This major change in the volume of traffic can 

thus be related to the 1855 division between Stages 2 and 3, 

when the last great increase in port numbers gathered momentum. 

The early surge in shipping volume between 1845 and 1860 

(a fivefold increase) was followed by further geometric 
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MILLIONS 
(n.r t.) 

Figure 3.11 The total volume of shipping entering and departing 
from the ports of Upper Norrland 1870-1971. 

Sources: Berättelser om hamntrafiken 1870-1 950, KmkA (RA & SCB) ; 
SOS Sjöfart 1951-1971. 

NB The selected years are shown by solid bars. 

increases; tonnages more than doubled between the selected years 

up to the peak year of 1913, as the sawmill industry expanded 

and timber exports soared. The large tonnage of shipping required 

to carry Luleå's iron ore exports accounts for much of the growth 

by 1913,and the relative importance of this traffic increased 

still more in 1950 and 1970. The similarity between 1930 and 

1950 is coincidental, considering the violent political and 
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economic upheavals which intervened. 

The changes in the total volume of Upper Norrland's shipping 

are shown more clearly in Figure 3.11, and it is again evident 

that all of the years chosen to represent the twentieth century 

exhibit values well above average. This matters little as these 

years can here be viewed in their proper perspective; further

more, as their prime use is to illustrate the nature and 

patterns of port evolution, detailed quantitative comparisons 

are unnecessary. The graph shows three distinct waves of 

intense shipping activity: 

1) Gaining momentum after the mid-1880s, the pre-World War I peaks 

reflect the expansion of exports from Norrland's sawmills 

(Wik 1 950: 190) to meet the growth in demand from the already 

industrialized countries of western Europe; 

2) the inter-war recovery and booms in traffic were basically due 

to the export requirements of the forest-based industries (now 

including pulp mills) and of iron ore; and 

3) the post-war surge in shipping volumes results not only from 

the rise in exports but also from the increasing tonnage of 

tankers importing oil. 

The major breaks in the overall increase in shipping tonnage 

(ie the results of wars and subsequent depressions) immediately 

precede the sudden declines in port numbers, already observed 

for the late 1920s and early 1950s (Figs 3.2 & 3.3 p 95). As 

rapid technological development took place during the two World 

Wars, it is to be expected that new methods and ideas would be 

adopted in the post-war reconstruction and re-organization of 

industry and transport. Naturally, many changes took place even 

within each stage. It should be remembered, however, that the 

stages are meant to separate major differences in port numbers 

and in the organization of shipping activity; hence a direct 

fit between port systems and actual volumes of traffic was not 

anticipated. Of course, there must have been an interplay 

between the provision of port facilities and the requirements 

of industry and of maritime transport, based on contemporary 
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Volume of shipping 

Number of vessels 
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TIME 

Figure 3.12 A sketch-diagram of the changing relationship between 
the total volume of shipping and numbers of ports and vessels 
serving Upper Norrland. 

technology and the nature and volume of the goods to be handled. 

Thus the rise in shipping tonnage towards the end of each stage 

suggests that the capacities of existing ports may have been 

under strain, prompting changes in loading techniques and types 

of vessel as well as a re-organization of the port system. 

In conclusion, Figure 3.12 shows that before 1885 the early 

increase in shipping went hand in hand with increases in port 

numbers and their diffusion. The pre- and early industrial eras 

(Stages 1-3a) appear to have been restricted by technological 

limitations on industrial output, the size of vessels and the 

capacity of ports to handle goods. After 1885 (the peak year 

for port numbers), the concentration into fewer ports was 
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counteracted by a huge increase in traffic volume, carried in 

fewer but larger vessels (Stages 4 and 5). Clearly the indus

trial revolution brought about enormous increases in capacity 

so that economies of scale, fewer and larger, now dominate. Indus

trial production units and ports follow similar patterns, which 

can also be seen in the relationships between man-power and 

output and between numbers of vessels and total tonnage (Chapters 

4 and 5). 

3.2.3 REGIONAL VARIATIONS IN TRAFFIC 

The total traffic, described above (3.2.2), represents the 

aggregated volumes of shipping from Upper Norrland's ports and 

loading places. To identify regional variations in port ac

tivity, these individual ports have been grouped into six dis

tricts using the customs boundaries of the period 1931-197 3 

(8.1.3). These boundaries seem to correspond most closely with 

physical divides and earlier administrative divisions. 

Table 3.4 shows the relative importance of the six districts 

by means of their percentages of the total traffic for a 

number of years, selected to illustrate the main changes. 

Clearly the regional differences were considerable and 

vary a great deal through time. By the start of the study 

period, the towns and their neighbouring coastal districts or 

parishes had already passed through centuries of earlier de

velopment and had established a hierarchy of relative im

portance. This hierarchy was based on the availability of 

resources, on accumulated capital available for investment in 

trade, industry and shipping, and on both individual and group 

enterprise and initiative. Certainly much of the initial 

capital came from the merchant houses of Stockholm, which 

primarily acted as the middlemen in the overseas distribution 

of the northern products of tar and timber; furthermore, the 

city itself probably consumed a great proportion of the hides, 

furs, fish and butter shipped in from Upper Norrland. 
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Table 3.4 Regional variations in the percentage of shipping 
for selected years (1931-73 customs districts). 

Stage Year Ö-vik Umeå Ske-å Piteå Luleå Haparanda % 

r 1765 0. , 1 26. .5 _ 46. .5 17. ,7 9. .2 100 
1 

I 1783 2. , 1 34. ,4 1 . 6 29. .3 17. ,6 15. .0 1 00 

2 1829 1 . ,6 30. . 1 28. 0 18. . 3 9. .4 12. .6 100 

3a 1872 17. .7 18. .5 26. 3 1 1 . .4 14. .9 1 1 . . 3 100 

3b 1913 13. .6 15. .4 16. 9 8, .0 30. .8 15. . 3 100 

4 1 930 17. . 0 23. .8 15. 7 11 . . 3 27. .7 4. .5 1 00 

5 1970 15. ,9 25. . 1 1 1 . 1 3. .2 42. .7 2. .0 100 

Sources: see Table 3.3 (p 111). 

In 17 65 the Piteå district accounted for the greater part of 

the total shipping tonnage (46.5%), followed by Umeå, Luleå 

and Haparanda (ie the district centred on Torneå until 1809). 

The Örnsköldsvik area lacked a town of its own and early 

rural trade was largely focused on the staple town of Härnö

sand, to the south of the study area. Similarly, the settle

ment of Skellefteå was only a village and came under Piteå 

town's sphere of influence, so that much of the district's 

trade went out via Piteå. By 1783, towards the end of Stage 1, 

the Umeå district had already enlarged the number of its ports 

with the staple port of Ratan and many small loading places 

serving the scattered villages, ironworks and sawmills. This 

and the growth of merchant activity in the town of Umeå 

enabled the district to take over the lead from Piteå, which 

also suffered an absolute decline in traffic. 

By Stage 2, the Skellefteå district had come into its own 

through the establishment of a number of large water-powered 

sawmills and, as its economic development proceeded more and 

more independently of Piteå, town privileges were granted to 

the central settlement of Skellefteå in 1845. Despite this 
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striking growth, the Umeå district retained its leading pos

ition and Piteå continued to lose ground both relatively and 

absolutely. In the Haparanda area the former Swedish town of 

Torneå was lost in 1809, together with the major part of its 

hinterland east of the Torne and Muonio Rivers; the "replace

ment" settlement of Haparanda was slow to establish itself, 

only achieving staple status in 1842, and its volumes of trade 

and shipping were much reduced. The Örnsköldsvik district, still 

without a legal town, continued with a modest traffic from 

villages, ironworks and water sawmill loading places. 

In Stage 3a the Skellefteå district fulfilled its earlier 

promise and new steam-powered sawmills at the mouth of the 

Skellefte River generated much traffic, giving the district 

pride of place in 1872. The Umeå area retained its second pos

ition whereas the Örnsköldsvik district, with eight steam saws 

established within some ten years (Wik 1950:222), developed 

rapidly to overtake the remaining three districts. 

The most notable change in Stage 3b, represented by the year 

1913, is the sudden emergence of the Luleå district through a 

dramatic increase in shipping tonnage (generated by the export 

of Gällivare iron ore). This dominance was only briefly 

rivalled in the early part of Stage 4 (eg 1930) by Umeå, which 

experienced a boom in exports from the area's large saw and 

pulp mills. On the other hand the Haparanda district, in the 

far north, suffered many sawmill closures and declined in both 

relative and absolute terms. 

The final stage (5) is illustrated by the year 1970 and the 

general pattern continues to polarize. The Luleå and Umeå 

districts have further increased their shares of shipping and, 

while the other areas all suffered relative losses, port 

activity in Haparanda and Piteå contracted drastically. 

Figure 3.13 gives a clearer picture of the regional variations 

in the volumes of shipping handled by the six districts be

tween 1879 and 1971, and some interesting patterns become 
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apparent. One striking feature is the broad similarity in the 

cycles of activity up until quite recent decades. Considering 

the fact that the districts are themselves aggregates of 

numerous individual ports and loading places, such uniformity 

may be surprising. Certainly, industrial output and shipments 

from mill wharfs vary a great deal, from mill to mill and from 

year to year, due to differences in raw material supply, pro

duction conditions, customer requirements and market prices, 

et cetera (Layton 1 979a:242 f). However, these variations 

largely disappear when a number of ports are aggregated and 

such factors as general price levels, politico-economic 

conditions and physical influences on the length of shipping 

seasons are then of more significance. 

The figure also shows the Luleå district to be something of a 

misfit, both in terms of its huge volume of traffic and in its 

tendency not to follow the pattern of the other areas. The 

reason is simply that the forest-based industries in Luleå have 

dwindled to insignificance, their place being taken by the iron 

and steel industry and the bulk exports of iron ore. Tar, masts 

and other naval stores formed the basic war materials in sailing-

ship days, but their role has now been taken over by iron ore. 

German imports and control of the Baltic in the two World Wars 

resulted in booms in iron exports from Luleå, which explain the 

upsurges in shipping tonnage during the war years. As wood 

products are in greater demand in peace-time, the other five 

districts experienced slumps in traffic during the wars. 

The rapid expansion of shipping in the Umeå district since the 

mid-1960s stems mainly from the expansion and modernization of 

Umeå's former outport at Holmsund, combined with the rationaliz

ation of the transport system of the Swedish Cellulose Company 
20 ) (SCA). Since 1967 this company has concentrated the shipment 

of its total production of sawn timber and liner board from 

Figure 3.13 (see opposite) Regional variations in shipping entering 
and departing from the six major custom districts 1870-1971. 

Sources: see Figure 3.11 (p 118). 

NB Thè selected, years are shown by solid bars. 
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Munksund (near Piteå), Holmsund and Obbola, using the modern 

Umeå terminal. Piteå's decline was the direct result of Umeå's 

growth, as the SCA industrial wharfs at Munksund had pre

viously accounted for some 50 % of Piteå's traffic. However, 

Piteå has recently recovered much of its pre-war importance 

as the new deep-water terminal at Haraholmen now serves as 

an oil depot and as the main export port for the State Forest 
2 1  )  Industries Company (ASSI). This company had previously 

accounted for the other half of Piteå's traffic but, since 

1973, it has both increased production at its sawmills and 

liner board factories and rationalized its shipping system -

increasingly sending goods from Sandvik and Karlsborg to 

Haraholmen by rail. Thus the losses in shipping experienced 

by the Haparanda district are the direct result of ASSI's 

policy of concentration on Piteå, a decision which itself 

reflected the practical and economic difficulties of winter 

navigation in the shallow northern part of the Bay of Bothnia 

(2.2.2-3 and 5.1.3). In comparison with Piteå, the Skellefteå 

district's growth since the inter-war years has been the 

result of the increasing importance of the mining, refining 

and export of a wide variety of non-ferrous metal and 

chemical products. The volume of traffic generated by these 

activities is considerably less than in the Luleå area, 

principally because the refined products are less bulky than 

the sintered iron ore. 

Traffic in the southernmost district, Örnsköldsvik, con

centrates on the export of forest products. The old-established 
22) Mo and Domsjö Company (MoDo) dominates the industrial scene 

in the area, with large mills at Domsjö and Husum. The company 

still has interests in the Skellefteå and Umeå districts but 

has generally concentrated more and more on its southern 

holdings, again illustrating the tendency of major forest 

companies to withdraw production and shipping from northern 

areas. Fluctuations in the district's shipping have therefore 

been mostly due to variations in European demand for sawn 

timber, pulp and paper; also, unlike Umeå, Örnsköldsvik has not 

yet realised its potential for taking over the traffic from 
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more northerly ports (SOU 1969 no 22:117). 

Thus, first one district then another has risen to the fore 

during the study period and, even at this low level of expla

nation, it seems that certain ports have played important roles 

in regional variations. What has been the significance of 

individual ports and loading places in these changing patterns? 

The next section looks at the status of ports, in both absolute 

and relative terms, to try to see what changes have occurred 

in the organization of port activity during the various stages 

of development and to try to identify different port systems. 

3.2.4 PORT FUNCTION, SIZE AND RANK 

This section again builds on available shipping statistics, the 

many problems and limitations of which have previously been 

outlined (3.2.1, 3.2.2). Nevertheless, the level of generaliz

ation required here is sufficiently high to warrant the 

acceptance of the inconsistencies and omissions. 

3.2.4.1 Port classification 

Any attempt to devise a formal classification of ports appli

cable throughout a long study period such as this seems 

doomed to failure, as changes in port status and function have 
23 ) 

been manifold. In general, changes in port function have 

been fairly infrequent, whereas volumes of traffic vary 

annually and significant changes in the relative importance 

and size groupings of ports have occurred more often. Quali

tative change has thus tended to be long-term and quantitative 

change more short-term in character. 

A simple sub-division of ports by function is therefore 

suggested, grouping them into three types: 

(1) Town ports - or regional ports - are multi-functional, 

handling a wide variety of goods (general cargo), various 

bulk imports and exports and even passenger and/or ferry 

traffic; their hinterlands are very large, extending inland 
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to the Norwegian border, and they are publicly-owned. 

(2) Village ports - or local ports - are minor general ports; 

muljti-functional, but on a far smaller scale than the towns, 

they mostly handle local agricultural products and re

quirements together with the export of one or two bulky 

goods from their hinterlands (usually the local coastal 

parish) or adjacent industries; they are also mostly open 

to the^ public. 

(3) Industrial loading places ar e primarily concerned with the 

export of single bulk products from adjacent industries, 

and are therefore highly specialized in character and 

mostly privately-owned; they generally lack hinterlands in 

the strictest sense, otherwise they could not be so close 

together (Eneborg 1929:257). 

On a functional basis, there are three other minor port cat

egories - fishing ports, ports of refuge and marinas for 

leisure craft - however these are not included in this study of 

commercial ports. 

As will be seen, this sub-division by function does not always 

relate to port size, for the volume of shipping handled by 

industrial loading places often exceeds the tonnage calling at 

town ports. Nevertheless, as general cargo mostly has a higher 

value per ton than bulk goods, the town ports usually maintain 

their dominant positions in terms of economic importance. 

3.2.4.2 Port size 

A fully comprehensive analysis of the size of Upper Norrland's 

ports during the late eighteenth and early nineteenth centuries 

is not possible as so little material on shipping movements has 

been preserved (8.2.1). Stockholm largely dominated trade 

during this period - both as the leading consumer centre and as 

an entrepot for the major part of Upper Norrland's goods des

tined for export (Högberg 1969:44, Häggström 1971:31-3) As 

mentioned above (3.2.2), there was relatively little traffic 

from Upper Norrland to Swedish ports other than Stockholm 
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before the 1830s, thus the well-preserved journals of domestic 

shipping entering Stockholm provide the only guide to internal 

shipping movements. An analysis of the ports of origin of 

vessels sailing to the capital city from Upper Norrland has 

been made for selected years between 1750 and 1860 and the 

results are presented in Table 3.5 (overleaf). 

The quantities seem ridiculously small by modern standards; 

indeed, few ships were involved and, with the exception of 1765 

and 1783, average vessel sizes were below 100 nrt. From the 

start of the study period, the towns of Torneå, Luleå, Piteå 

and Umeå were already regional ports and their merchants 

jealously guarded their monopoly of trade within each town's 

handelsgebiet - a legally-defined sphere of influence which 

remained in force until 1779 (Hülphers 1797:16). These town 

hinterlands consisted of the adjacent coastal parishes 

together with the respective lappmarks inland (Fig 8.2, p 320), 

huge areas which roughly corresponded to the major mountain 

river basins and which to some extent remain in evidence even 

today. The initial dominance of the town ports, once established 

by mercantile policies and legislation, can be seen to survive 

into Stage 3a (eg 1860) - despite the more liberal commercial 

climate and the rise of numerous villages and industrial 

loading places. Most successful of the new rivals was 

Skellefteå, almost 10 kilometres from the mouth of the major 

Skellefte river; this settlement obtained market town (köping) 

status in 1845 but was not recognized as a full staple town 

until 1881 (Sundberg 1927:232). Via its island loading sites 

at Tervakari, Hanhinkari and Pahaluoto, together with its 

outport at Salmis, Haparanda köping took over Torneå's legacy 

and achieved staple rights in 1842 (ibid:230); however, rather 

than developing as a major port Haparanda has become increas

ingly concerned with the border trade with Finland. The Kalix 

river is the only mountain water-course lacking a staple or 

even a market town; nevertheless, the villages of Nederkalix 

and Näsby together maintained a lively traffic with Stockholm 

in the first half of the nineteenth century. Other significant 

villages include Åby and Nordmaling. In the former case the 1860 
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Table 3.5 The volume of shipping sailing to Stockholm from 
ports in Upper Norrland for selected years between 1750 and 
1860 ('000 nrt). 

Ref no Port/Loading place 1750^1765 1783 1798 1815 1829 1845 1860 

1 TORNEA 0. 9 0  . 9 2 .0 2. ,  0  - - - -
< 
Q  2 HAPARANDA - - - - 1 . ,4 1 . , 1 - -

S  3 SALMIS - - - - - - 0 .  ,8 1 . . 1 
« < 9 SANGIS - - - - 0 .  ,4 - - -

<  1  
C U  16 NÄSBY - - - 0 .  , 3 0 .  , 3 0 .  . 9 1 . ,5 0 .  ,6 
< 1 7 NEDERKALIX - - - 0 .  , 1 0 .  ,3 0 .  ,5 0 .  ,7 0 .  ,3 

L 20 TÖREFORS BRUK - - - - 0 .  ,7 0 .  ,3 - 0 .  .5 

' 21 JÄMTÖSUND _ _ _ - - _ 0 .  .2 -

22 STRÖMSUND - - - - - - 0 .  . 1 0 .  , 1 
23 RÅNEÅ - - - - - - - 0 .  ,5 

A < 27 ALTAPPEN - - - - - 0 .  , 1 - -

J 31 LULEÅ 1. 4 1 .7 2 .4 2. ,4 3. ,0 1 . , 3 1 . .5 1 . ,9 
, 35 GÄDDVIK - - - - - 0 .  , 3 - -

' 39 LÅNGVIKS BRUK _ _ _ _ 0 .  , 1 0 .  , 1 0 .  ,2 0 .  . 1 
«a; 40 HARRBÄCKEN - - - - - - - 0 .  , 1 
w 41 GRANHOLMEN - - - - - - 0 .  .2 -

H  47 PITEÅ 3. 3 4 .5 3 . 9 3. ,9 3. ,0 3. , 5 3. .4 2. .4 
C U  56 DEGERFORS BRUK - - - - 0 .  , 3 - 0 .  . 1 0 .  .8 

(JÄVRE) 

' 58 ÄBY - - - - 0 .  , 2 - 0 .  :2 2. ,0 
< p q  59 BRÄNNFORS - - - - 0 .  , 1 - 0 .  . 5 -

E H  63 BYSKE - - - - - - - 0 .  . 1 
t-i 
W J 64 YTTERSTFORS BRUK - - - - 0 .  . 1 - 0 .  .0 0 .  . 3 
^ 1 ,_q 68 (STOR)KÅGE - - - - - - 0 .  . 1 0 .  .7 
W  73 SKELLEFTEÅ/URSVIKEN - - 0  . 2 1 . . 1 4. n 5. .8 2. .4 2. .9 
c o  s 80 BUREÅ - - 0  .0 - 0 .  .i - 0 .  . 9 0. .4 

' 87 LÖVÅNGER/KALLVIKEN - - - 0 .  . 1 0. . i - 0 .  . 1 0 .  .3 
89 GUMBODA - - - - - - - 0 .  . 1 
90 ROBERTSFORS/SIKEÅ - - - - 0 .  . 9 0 .  .5 0 .  .2 0 .  .7 
92 BYGDEÅ - - - 0 .  . 1 0. .7 - - -

< 93 DALKARLSÅ - - - - 0 .  .2 0 .  , 1 - 0. . 1 
94 RATAN - - 0  .6 - 0 .  . 1 0 .  .7 0 .  .6 -

D  97 SÄVAR/SKEPPSVIK - - - 0 .  . 1 0 .  .4 - 0 .  .2 0 .  . 2 
105 UMEÅ 2. ,6 2 .6 2 .4 2. . 3 2, .5 2. . 3 1 , .6 0 .  .8 
1 1 1 STRÖMBÄCKS BRUK - - 0 . 2 0. . 1 0 .  . 1 0 .  .2 - -

1 1 3 HÖRNEFORS BRUK - - - 0 .  . 3 0 .  .4 - 0 .  .4 0 .  . 4 
1 1 7 NORDMALING - - 0  . 2 1 . . 1 0. .7 2. .4 3. .5 1 . . 1 
J18 OLOFSFORS BRUK - - - 0 .  . 2 0 .  .4 0 .  . 1 - -

122 HUSUM - - - 0 .  . 3 0 .  . 5 0 .  .0 - -

123 GIDEÅBACKA - - - - - - - 0 .  .0 

« 135 ÖRNSKÖLDSVIK - - - - - - 0 .  , 1 0 .  , 1 
H  140 SJÄLEVAD - - - 0. . 1 0 .  ,2 0 .  . 1 - -

1 141 DOMSJÖ (MO) - - - 0 .  , 3 0 .  , 1 0 .  , 1 - 0 .  .2 
:0 143 NÄTRA/KÖPMANHOLMEN - - 0  . 3 - - 0 .  . 1 - 0, , 5 

144 NÄSKE - - - - 0 .  , 1 - 0 .  .4 0 .  , 1 

TOTAL nrt ( '000) 6 i. 2 9 .6 12 . 2 14 .6 22 .6 20 .5 20 .2 19 .4 

NUMBER OF VESSELS 100 73 87 1 89 265 204 232 265 

Sources: see Appendix Table 8.5 (p 338), which shows the 
aggregates in svåra läster. 

NB The tonnages have been converted from svåra läster and rounded to the 
nearest hundred tons. 

1) The figures in italics for 1750 have been calculated from the only 
available data on port dues paid in Stockholm, using the factor of 18.7 
svåra läster per silver doler (a relationship which applied in 1765). 
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data probably embraced shipments from the large water sawmill 

at Brännfors, whereas the latter may well have included traffic 

from the Olofsfors ironworks in 1845 and 1860. This points to 

yet another deficiency in the source material, as exact ports 

of origin may not always have been registered by the clerks at 

Blockhusudden. Many of the sites recorded in 1815, for example, 

fail to appear in later years and, although this may have been 

due to their inclusion with nearby towns or villages, this 

suggests that they were already seeking markets elsewhere in 

Sweden or abroad. Generally, the local industries were expanding 

production and the absence of data in Table 3.5 does not imply 

port closure. 

Notwithstanding this incomplete representation of domestic 

shipping from Upper Norrland in the pre-industrial period, the 

overall pattern of the relative importance of the region's 

ports is evident. The rise in the number of small village 

ports and industrial loading places during Stage 2 and their 

increasing share in the total volume of shipping can be con

trasted with the relative decline of the towns (3.2.4.3). 

As previously indicated in Table 3.3, the main increase in 

shipping during the early nineteenth century was due to the 

expansion of the direct foreign traffic, particularly of that 

engaged in the timber export trade. Unfortunately, it has not 

proved possible to allocate the vessels recorded for custom 

districts to their ports of lading, so that Table 3.6 (over) 

can only show aggregated data for the selected years. Never

theless, as the loading of vessels destined for foreign ports 

was long governed by strict regulations (preserving the staple 

rights of the towns), the spread of foreign traffic to other 

ports was a slow process and the towns dominated even into 

the 1860s. Indeed, the navigation ordinance of 1820 was the 

first to even mention any possible alternative to loading in 

the town ports, allowing that vessels might complete the 

loading of cargo not only in the nearby archipelago but even 

in another port, if the owner of the goods undertook to pay 

the costs of special on-the-spot customs supervision (Sundberg 
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Table 3.6 The volume of shipping (nrt) sailing abroad from 
Upper Norrland's customs districts for selected years between 
1783 and 1860. 

Staple/customs 1783 1798 1815 1829 1845 1860 
district 

Haparanda - - - 38. .0 2,405. .4 21 ,363. .9 

Luleå - - 1 ,539, . 1 390. .7 4,613. .7 36,184. .2 

Piteå - - 649. ,4 401 . .6 9,541. .3 19,037. .9 

Skellefteå - - - 398. .0 53. .5 33,746. .9 

Ratan 1 ,284, . A1} 550, >32J - 208. .0 1,206. . 1 9,141. .4' 

Umeå - 778. .9 334, .2 1 37 . .5 4,904, .4 37,192. .8 

.Nordmaling - - - - - 7,865. . 5, 

Örnsköldsvik - - - - - 21,667. .5 

Total nrt 1,286. .4 1 ,329. .2 2 ,522. ,7 1,573. ,8 22,724. .4 186,200. . 1 

no of vessels 6 12 15 49 223 852 

Sources: see Table 3.3 (p 11 1 ) . 

1) Ratan originally served as the staple port for Torneå, Luleå and Umeå; 
the latter obtained its staple right in 1781, but is presumably included in 
the figure for 1783. 
2) Of which 30.9 nrt came from Luleå and 519.4 nrt from Piteå (according to 
an isolated example of a customs journal for Ratan and Umeå 1798, Tull och 
Accis y Kammar arkiv, RA). 

1927:103). By 1845 the restrictions on loading for export 

were fewer, for in 1840 ballasted vessels were permitted to 

sail direct to any port in Norrbotten and Västerbotten for the 

taking on of duty-free cargo (eg timber products) provided that 

customs examination was available (ibid:246). In 1860, incoming 

vessels with a duty-free cargo could also sail to any port with 

a customs examination station, simply declaring at the staple 

town custom-house through a ship-broker (a procedure much 

facilitated by the introduction of the telegraph). Thus, by 

1845 and 1860 many small ports and loading places with regular 

shipments abroad had set up customs stations so that foreign 

traffic could enter and depart without needing to call at the 

staple towns. The final removal of staple rights occurred in 

1877, when vessels were allowed to call at any loading place 
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simply by notifying the nearest customs examination station 

(ibid: 250) . 

The diffusion of customs facilities is indicated in Table 3.6, 

although a detailed study of the spread of the minor customs 

stations has not been made. In the Appendix (8.1.3) the evol

ution of the major custom-houses and their coastal districts 

is outlined and it can be seen that the diffusion and sub

sequent concentration of facilities has taken place, following 

the pattern of port activity. 

Although no further details on the distribution of foreign 

export shipping have been located for 1845, some of the 

customs reports used for 1860 give a few clues. The reports 

from the custom-house in Luleå and from the Örnsköldsvik 

customs station mention the numbers of exporting vessels 

loading products, mainly timber, in the leading ports within 

their districts. Using the average tonnage of these ships for 

each district, approximate tonnages can be calculated for the 

individual sites (Table 3.7). In both districts the towns 

appear to have less export traffic than neighbouring ports 

but, with the addition of shipping trading with Stockholm 

and other parts of Sweden together with the visits of the 

regular coastal steamships, they probably retained their lead 

over all but the largest industrial loading places. Some of 

the other custom-houses and stations mention a number of their 

main ports, eg Haparanda: Sandörsund (10), the Kalix river 

mouth and Tore (21); 

Piteå: Bergsvik (50)? 

Skellefteå Åby (58) and By ske (63) ; 

Ratan: six other loading places (presumably 

Kallviken, Gumboda, Sikeå, Bygdeå, Dalkarlså 

and Skeppsvik); 

Umeå: the town's outport at Djupvik (101), 

Holmsund (100) and Sandvik (102); 

Nordmaling: Kylörn (115), Leduåhalsen (118) 

and five others. 
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Table 3. 7 Vessel numbers and calculated tonnages loading at ports 
within the Luleå and Örnsköldsvik customs districts in 1860. 

District Port/loading place no of vessels calculated nrt 
('000) 

'Luleå town (31) 29 6. 9 

< Gäddvik (35) 46 10. 9 

Råneå/Strömsund (2 2) 53 12. 5 

^Strapösund (26) 8 1 . 9 

'Husum (122) 31 8. 8 

Örnsköldsvik (135) 13 3. 7 

Domsjö (141) 19 5. 4 

^Köpmanholmen (143) 13 3. 7 

Source: Årsberättelser över handel, näringar och sjöfart, 186 0 (GTSA). 

NB The average exporting vessel from Luleå district was 236.5 nrt and from 
Örnsköldsvik 285.1 nrt. 

Many of these loading places can be related to ironworks, large 

water sawmills or, in the cases of Bergsvik and Sandvik, to the 

first steam-powered saws in Norrbotten and Västerbotten respect

ively (4.2.2 & 4.2.3). According to the customs journal for 

Piteå, the owner of the Bergsvik sawmill alone was responsible 

for 48% of the volume of Piteå's timber export and accounted 

for a similar percentage of the outgoing shipping (Layton 1968: 

65). The spatial patterns will be dealt with later (3.2.5), but 

it can be pointed out now that the largest loading sites tend to be 

near the towns or at least at the mouths of mountain or forest 

rivers (the notable exception being Husum), so that the creation 

of port complexes had clearly begun by 1860. 

Figure 3.14 (p 136f) shows the continuation of this tendency for 

port activity to agglomerate, even though the ports are merely 

listed coast-wise. The port statistics available after 1870 are 

far more comprehensive than for earlier years but, unfortu

nately, only those ports with the right to charge either port 

dues or groundage are recorded. Returns to the Board of Trade 

were not required from the private ports and loading places 
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until they obtained similar rights later on. Thus for 1872 

there are still many omissions in the statistics (3.2.1 & 

8.2.1); however, in comparison with 1860/ it appears that many 

of the more important industrial loading sites are now of

ficially recorded. The volumes of shipping (in and. out) and the 

predominantly foreign nature of the traffic can be seen in 

Figure 3.14 - eg Furuögrund (65), Holmsund (100), Rundvik (119), 

Husum (122) and Domsjö (141). In each case the proportion of 

foreign shipping directly reflects the entry of vessels from 

abroad, usually in ballast, and the loading of timber exports 

from sawmills. In the cases of Furuögrund, Holmsund and Husum, 

the sawn timber came from large water sawmills some distance 

away - at Ytterstfors, Baggböle and Husum respectively (4>2^3.1); 

on the other hand, by this time Rundvik and Domsjö had steam 

sawmills built adjacent to the loading quays (4.2.3.2), but 

they remained smaller than the largest water-powered saws. The 

town and village ports owed their size not only tö the large 

tonnage of regular coastal steamers and domestic ti^affic but 

also to the increase in the export of timber procÜucts from 

inland and adjacent sawmills; however, as Figure 3.14 indicates, 

the really dramatic expansion in trade and shipping had still 

not begun even in Stage 3a. ^  

The real effect of the break-through in mechanization, achieved 

by the application of steam power to the sawmilling industry and 

to merchant shipping, is better seen in the years 1891 ^\d 1913 

(Stage 3b), as more ports appear in the official shipping stat

istics and port sizes continue to grow. Domestic tonnages 

appear to gain more than foreign and this an effect both of 

the further expansion of coastal traffic a*nd of the t endency 

for the larger steamships to call at several loading places 

to collect full loads, thus being registered as internal 

shipping until they finally depart for foreign destinations. 

This problem of navigation via other ports or customs districts 

is one which has long confused shipping statistics and the 

method adopted here has been to include the combined traffic 

with the domestic, leaving the foreign shipping as the actual 

tonnage engaged in direct contact with abroad. Thus both the 
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Ref Port location 1872 

SALMIS 
PAHALUOTO 
HAPARANDA OUTPORT 
SANDVIK (SESKARÖ) 
GRANVIK 
SVARTSKÄR -SANDÖRSUND 
ÄNGÖREN 
BÅTSKÄRSNÄS 
AXELSVIK 
KARLSBORG 
KALIX 
NYBORG 
TÖREFORS- SANDHOLMEN 
TÖRE - L AMMÖN 
JÄMTÖSUND 
STRÖMSUND 
FLACKASKÄR 
NORDANBORG 
STRAPÖSUND 
ALTAPPEN 
UDDEBO 
N.J.A 
LULEÅ (incl. 28 & 30) 
KARLSHÄLL 
KARLSVIK 
GÄDDVIK 
STENSBORG 
TJUFHOLMEN 
LÅNGVIK 
GRANHOLMEN 
HARAHOLMEN 
SKUTHAMN 
MUNKSUND 
LÖVHOLMEN 
PITÉÄ 
BERGSVIK 
STORFORS 
TINGSHOLMEN 
FINGERMANHOLMEN 
SANDHOLMEN 
HUVAN 
JÄVRE-SANDHOLMEN 
TÅME 
ÂBY - BRÄNNFORS - R ENHOLMEN-
BÄTVIK 
BYSKE - YTTERSTFORS 
FURUÖGRUND 
FROSTKÅGE - K ATTISHOLMEN 
STORKÅGE 
RÖNNSKÄR 
SKELLEFTEHAMN (incl. 71 & 7 3! 
SÄVENÄS 
KLEMENSNÄS 
NYHAMN 
ÖRVIKEN 

1891 
• " i l " "  

"O 

19,13 19,30 1950 1970 

3^ 

80 BUREÅ 
81 BERGFORS 
84 BÄCKFORS 
86 BJURÖKLUBB 

\ J- V 

1 - 4  

>  £ 1 i k ÂM. /I k t 

1 - 4  

>  f \ w k. ? 

1 - 4  

>  w k. ? 

1 - 4  

>  

l ' I  \  "••••I. • 1 < I 
1872 1891 1913 1930 1950 1970 
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Ref Port location 
no 

87 

1872 
H-

1891 1913 1930 1970 

KALLVIKEN 
88 LÖVSELE - KRÄKÄNGER 
89 GUMBODA 
90 SIKEÅ 
91 LÄGDEVIKEN 
92 DALKARLSÅ 
94 RATAN 
95 BREDNORET 
97 SKEPPSVIK 
99 UMEÅ OUTPORT 

100 HOLMSUND 
101 DJUPVIK 
102 SANDVIK 
106 UMEÅ 
107 TUVAN 
109 OBBOLA 
111 STRÖMBÄCK 
113 HÖRNEFORS 
114 NORRBYSKÄR - MO 
115 KYLÖRN 
117 NORDMALING 
118 LEDUÅHALSEN 
119 RUNDVIK 
121 FANBYN 
122 HUSUM 
123 GI DE ABAC KA 
124 BERGÖFJÄRDEN 
125 BURHOLMEN 
127 SKEDE 
130 BODUM - MELLANSELS 
131 ALNE 
132 JÄRVED 
134 F RAMNÄS 
135 ÖRNSKÖLDSVIK 
136 VARVET 
139 HÖRNETT 
137 HÖRNEBORG 
138 ALFREDSHEM 
141 DOMSJÖ 
142 SKIDSTA 
143 KÖPMANHOLMEN 
144 STRÄNGÖ 
145 NÄSKE 

DOMESTIC FOREIGN 

Î 

1913 1930 1950 19 7 

•O 

— >1 Ml LLI ON (eg 2-4) 
750,000 

— 500,000 
250,000 

• 100,000 
50,000 

(NET REGISTERED TONS) 

Figure 3.14 (facing and above) Th e volume of shipping (domestic and 
foreign) entering and departing from Upper Norrland's ports and 
loading places for selected years between 1872 and 1970. 

Sources: Berättelser om hamntrafiken 1872-1950 (Km kA) ; SOS Sjöfart 1 970. 

NB The diagram only includes ports with the right to port dues or groundage; 
actual volumes of shipping are shown in Appendix Table 8.6 (p 339). 
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domestic and the total tonnages for individual ports exaggerate 

the amount of trade goods handled (as full cargoes were rarely-

taken on or discharged at a single port) and the agglomerated 

statistics for the customs districts and for Upper Norrland as 

a whole tend to be inflated during Stages 3b and 4. By Stage 5 

the transport system has been rationalized so that, whenever 

possible, vessels avoid calling at more than one port; hence 

the dominance of foreign traffic reasserts itself in the 

statistics. Furthermore, the improvement in rail services meant 

that the coastal steamship services were withdrawn in the late 

1940s (Wik 1962:338) so that domestic tonnages in town and 

village ports fell dramatically by 1950 (eg Umeå, Piteå & 

Örnsköldsvik). The immense growth in Luleå1s traffic to over 

two million net registered tons (in and out) by 1913 was the 

result of the boom in the export of iron ore from the Svartön 

loading place (30), which sent out 1,571,946 tons during the 

shipping season of less than six months. Although shipment of 

Gällivare ore had begun in earnest with the opening of the 

rail link in 1888 (70,722 tons), the financial problems of the 

Gellivare company had led to the state take-over and the with

drawal of British financial interests; the net result being a 

slump in exports to a single shipment of 450 tons in 1891 

(Moberg 1971:274). The rapid growth in succeeding years was 

due to improvements in the loading facilities, the increased 

size of ore carriers and better ice-breaking assistance (5.1). 

Furthermore, by 1913 the Karlsvik ironworks (33) had started 

production of pig-iron, side-by-side with a mechanical pulp 

mill at Karlshäll (32); both had adjacent loading quays and 

lay near to the town. Export tonnages for these two new 

industries were high (25,506 and 17,453 tons respectively) 

but nevertheless dwarfed by the volume of iron ore. 

In Stage 4, Luleå1s ore exports continued to dominate, 

amounting to over two million tons in 1930 and over three 

million tons in 1950, and generated correspondingly high 

volumes of shipping; the construction of the oil terminal at 

Uddebo (28) also enabled a rapid growth in oil imports. Elsewher< 

however, the pulp industry had taken over from the sawmills as 
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the prime consumer of forest and ports and loading places with 

pulp mills tended to attract the largest volumes of shipping. 

Many of the mills had started up before 1913, contributing to 

the growth gf shipping at Furuögrund (65) , Sikeå (90), Hörnefors 

(113), Köpmanholmen (143) and the major complexes of Skellefteå, 

Umeå and Örnsköldsvik. By 1930, Skuthamn (44), Bureå (80), Umeå 

(105) and Husum (122) also exhibit noticeable increases in 

traffic, although declines are apparent in 1950. The railway 

began to come into greater use not only for ore transport but 

also for carrying pulp and sawn timber in winter to ports that were 

still open farther south; and it threatened the regular coastal 

shipping by carrying passengers, mail and general goods more 

rapidly and throughout the year. Just as the loss of sawmill 

traffic in Luleå was replaced by mineral shipments, so the ) 

Skellefteå area experienced a change in emphasis to the bulk 

traffic in iron pyrites, sulphur and other products from the 

Rönnskär smelter. 

Many of the sawmill loading places closed during Stage 4 and in 

Stage 5 even pulp mills have been abandoned, eg Karlshäll (32), 

Furuögrund (65), Örviken (78) and Sikeå (90) - especially in 

the Bay of Bothnia where more difficult ice conditions severely 

hamper winter shipping. The surviving mills have either 

specialized in high quality pulp or been integrated with large 

new paper mills, converting the raw timber into more refined 

products; thus the present pattern of port activity is one of 

concentration on a few large ports. Luleå town and the adjacent 

Svartön (30) and NJA (24) wharfs accounted for almost 43% 

(5.9 million nrt) of the study area's shipping, followed by 

Umeå1s modernized terminal at Holmsund (99) with 3.1 million 

tons (now the dominant regional port in Upper Norrland). 

Skelleftehamn and Rönnskär reached 1.4 million tons and 

Örnsköldsvik and Domsjö together accounted for a further 

million tons. The giant sulphate pulp and paper mill at Husum 

(the largest in Sweden) exceeded 800/000 tons of shipping 

entering and departing with cargo during 1970. In the Piteå 

district the port was undergoing structural and organizational 

changes with the development of Haraholmen (4 3) and only 
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totalled 430 000 tons; however, this figure had almost doubled 

by 1976, bringing it back into line with the other town ports. 

Köpmanholmen (143), Karlsborg (15) and Hörnefors (113) showed 

little change in their shipping volumes since 1950, and prog

noses for their future are not very positive. The remaining 

ports and loading places have also lost much of their former 

traffic as road and rail transport carry more of their goods 

to the larger terminals. 

Thus, through the long study period, the continued importance 

of the town ports and their complexes is the most striking 

feature; not only have they survived while others have waxed 

and waned, but they have managed to assert their dominance at 

all times - evolving their facilities and even changing lo

cations to cope with changing traffic requirements (3.3). 

3.2.4.3 Relative status and port rankings 

Descriptions and a degree of explanation have already been 

given for the absolute changes in shipping during the study 

period. This section concentrates on relative change and may 

be seen as summarizing the main trends characteristic of each 

stage of port evolution as well as presenting further aspects 

of the organization of port activity. 

Building on an idea suggested by Rimmer (1965), Figure 3.15 

displays the relative status of Upper Norrland1 s ports for a 

number of years, chosen to represent the main stages of port 

development between 1750 and 1976. A port's importance or rank 

is expressed here by its percentage of the region's total 

shipping volume and the changes in the fortunes of the six 

major town ports of Torneå/Haparanda, Luleå, Piteå, Skellefteå, 

Umeå and Örnsköldsvik can be traced by following the lines 

between the columns. 

The range of percentages generally declines to Stage 3a (1872) 

and then rises again, not only because the top-ranking port 

in each period varies in its percentage of the total traffic. 
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1765 1783 1829 1872 1913 1930 1970 ro 

50-1 

PITEÅ 

LULEÅ 

UMEÅ 

UMEÅ 

LULEÅ 

SKE-Å 
O-VIK TORNEÅ 

122 

HAP-A 

1A1 

Ö-VIK 

PITEÅ 
143 

NO 
DATA 

Figure 3.15 Changes in the relative status of Upper Norrland's 
ports for selected years between 1750 and 1976, expressed as 
percentages of the total shipping volume. 

NB The scale between 0 and 4 % is enlarged (5x) to permit a clearer 
display of the smaller ports and loading places. 
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The concentration of shipping into a few relatively large ports 

in Stage 1 (176 5, 1783) is broken down successively in Stages 2 

(1829) and 3a (1872) as more ports appear and expand their share 

of trade. The fact that the data are incomplete for 1872 means 

that the already small range of percentages must in reality 

have been even smaller and that the relative size of ports must 

have varied even less. Thus, between 1750 and 1885, the spatial 

process of port diffusion was clearly accompanied by a greater 

dispersal of shipping among ports so that the dominance of the 

few major ports was greatly reduced in Stage 3. In fact, but for 

the rise of Luleå, 1913 exhibits this particularly well and ports 

show a tendency to fall into a number of different size cat

egories. The opposing process of concentration of port facili

ties after 1885 was also followed by a concentration of traffic 

into certain of the major ports so that the range and spread of 

percentage values again increases. Hence the years 1765 and 

1970 characterize periods of high concentration of port facili

ties and shipping activity, and 1872 represents the maximum 

diffusion of ports and shipping; 1829 and 1930 therefore indi

cate periods of transition in port evolution in Upper Norrland. 

In the upper part of the diagram (Fig 3.15) the towns fre

quently alter their relative importance, with Piteå. Skellefteå 

and then Luleå dominating in turn. The main reasons for their 

changing fortunes have been suggested earlier (3.2.3 & 3.2.4.2) 

and need not be reiterated. It is noticeable however that 

shipping in the major towns rarely falls below 5 % of the total 

volume and that only a few other ports or loading places ever 

manage to rival their dominant positions, ie Ratan (94) in 1783, 

Nordmaling (117) and Kalix (17) in 1829, Kalix and Furuögrund 

(65) in 1872, and Husum (122) and Domsjö (141) in 1970. 

The lower part of the graph summarizes the rise and fall in the 

numbers and activity of the village ports and, especially, the 

industrial loading places which normally remain well below the 

4 % level. The complexities of their changes in rank have not 

been shown as, although more ports and loading places attained 

official recognition in the twentieth century, many of them 
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were short-lived (3.1.1) and their relative importance declined. 

If the town ports and their neighbouring loading places (ie in 

the same river outlet) are grouped into major port complexes, 

their changes in significance can again be portrayed (Table 3.8). 

The dominant complex follows the same sequence as in Figure 3.15, 

with first Piteå, then Skellefteå and finally Luleå taking the 

lead. In the first two cases the early concentration on tar and 

timber production gave them pre-eminence, whereas iron ore ex

ports and the requirements of the iron and steel industry (NJA) 
25 ) have been responsible for Lulea's dominance. The least 

successful of the port complexes at the mouths of mountain 

rivers were Haparanda and Kalix. The former's loss of hinter

land after 1809 has already been mentioned, but little has been 

said about Kalix. The length of the river and the size of its 

catchment area rank high among Upper Norrland's rivers (Table 

2.1 p 41 ) and its importance as a timber floatway has been 

considerable and yet, with the exception of Karlsborg (15), 

its forest industries have rarely been of major importance. 

The explanation for the limited development of forest industries 

in both the Haparanda and Kalix districts after the water 

sawmill era probably lies in the difficulties of navigation in 

Table 3.8 The percentage of shipping utilizing the major port 
complexes for selected years. 

Year örnskölds- Umeå Skel- Piteå Luleå Kalix Torneå/ Top five  
vik lefteå Haparanda S % 

1765 - 26. .5 - 46.5 17. 1 - 9. .2 99.9 

1783 - 19. .5 1 .2 29.3 17. 6 - 15. .0 82.6 

1829 0. . 9 12. , 1 2 7. 9 17.7 9. 4 6. 1 5. .2 72.3 

1872 11 . .4 1 1 . .4 20. 7 11.4 1 1 . 1 2. 4 0. .0 66.0 

1913 11 . .7 8. ,5 10 .7 8.0 30. 8 4. 9 1 . .8 69.7 

1 930 1 1 . . 2 15. . 3 1 1 .2 11.3 27. 7 2. 7 0. ,3 76.7 

1970 7. .6 23. .2 1 0 .4 3.2 42. 7 1 . 7 - 87. 1 

NB The major port complexes h ere include the staple towns and their adjacent 
loading places, together with the Kalix complex at the mouth of the other 
major river. Örnsköldsvik is the only complex not located near a major 
river. For each year the dominant complex is shown in italics. 
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these northern reaches of the Bay of Bothnia - ie the shal

lowing and island-strewn coast and the long winter cover of 

ice (2.1.3). In the far south of the study area, Örnsköldsvik 

has not suffered severely from either of these drawbacks and, 

despite being located near the mouth of a mere forest river, 

the port complex of Örnsköldsvik/Dömsjö has been an important 

centre for forest-based industries since the latter half of 

the nineteenth century, at times rivalling the major river 

complexes farther north. 

Figure 3.16 shows the ranks of the top ten ports plotted against 

size and a number of different relationships can be seen. In the 

early part of Stage 1 the four town ports closely approximated 

the rank-size rule, appearing to indicate a degree of central 
26 ) organization and control. Progressively, with more ports 

appearing to compete with the towns by Stage 3a, a tiered 

hierarchy emerged in which the ports were grouped into distinct 

size categories. In Stage 3b, Luleå had already emerged as the 

primate port (more than twice the size of the second in rank 

order) and thereafter the tiered pattern successively broke 

down into the relationship suggested by the rank-size rule, so 

that by Stage 5 (1970) the graph once again approximates to a 

straight line. The patterns shown by individual ports are even 

more pronounced in the case of the port complexes (linked by 

broken lines). These changes in relationships appear to corre

spond to contemporary politico-economic organization, which 

varied from strict mercantile policies to liberal laissez-faire 

and swung back to centralized control (either by influential 

industrial companies or by the state). A more detailed expla

nation will not be attempted here as further research is 

required to unravel the complex interactions between state 

policies and individual or corporate initiative and ambitions, 

which have undoubtedly played leading roles in producing these 

diverse patterns of port inter-relationships. 

3.2.5 SPATIAL PATTERNS OF PORT ACTIVITY 

The ranking of ports by their percentage share of shipping 
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(1)  (1)  (2 )  (3a)  (3b)  (A)  (5)  
1765 1783 1829 1872 1913 1930 1970 

10.000.000 10.000.000 

-STOCKHOLM + FOREIGN TRAFFIC- -PÖS. V HVH 
1.000.000 1.000.000: 

-ra 

100.000 100.000: 

TOTAL TRAFFIC 
10.000 10.000 

•—• Indiv idual  ports  and loading  p l aces  
_—.  Major  port  com plex es  

1.000 1.000: 

NI 
100 100 

2 3  A 5  

RANK (1-10) 

Figure 3.16 Changes in the rank-size relationships between 
Upper Norrland1s ten largest ports and five largest port 
complexes for selected years. 

Key to -port initials: D = Domsjö; H = Husum; L = Luleå; 
N = Nordmaling; P = Piteå; R = Ratan; S = Skellefteå; 
T = Torneå; U = Umeå, ö = Örnsköldsvik. 

(3.2.4.3) enabled certain observations to be made about their 

relative importance; however, some measure of the degree of 

concentration of port activity is required in order to ap

preciate the spatial pattern of the port systems. An Index of 

Trade Concentration, suggested by Hirschman (1945:157-62), has 

previously been adapted by Britton (1965:109-12), Ogundana 

(1 970: 1 71 ) and Hilling ( 1 977 : 1 01 ), using goods tonnages handled 

by ports. This simple technique can also be employed to quan

tify the degree of concentration or diffusion of shipping 

activity; hence 

I = (Pi2 + P22 + ... + Pn2 ), 

where I represents the Index of Concentration and P the 

percentage share of the total shipping for ports 1 to n. The 

index provides a fairly effective means of comparing port 
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Table 3.9 Indices of concentration of Upper Norrland's 
shipping for selected years. 

Stage Year Index 

1750 55.25 
1765 57.12 
1783 43. 63 

1798 39.07 
1815 33.44 
1829 38. 38 
1 845 39. 30 

1 860 21 .Al 
1872 31.93 

1891 24.23 
1913 34. 81 

1930 33.13 
1 950 45.62 

1970 46.52 

Mean Index Overall Trend 

3a 

3b 

4 

5 

52.00 

37.55 

29.70 

29.52 

39.37 

46.52 

Diffusion 

Concentration 

Sources: see Table 3.3 (p 111). 

NB Figures in italics relate to the selected years mapped in Figure 3.17 
( p p  149ff). 

structures over a period of time but, as it is a function of 

both the number of ports and of the range and distribution of 

the percentage values, small variations are not particularly 

significant. Despite the acknowledged deficiencies in the 

source material, Table 3.9 shows that indices tend to decline 

during Stages 1, 2, and 3a, indicating the increasing dif

fusion of port activity. Conversely, the increases in index 

values in Stages 3b, 4 and 5 point to a greater concentration 

of shipping to fewer and larger ports. 

As the general patterns of port distribution (3.1.3) and the 

absolute size of ports (3.2.4.2) have previously been dis

cussed, the purpose of this section is merely to focus atten

tion on the spatial distributions of maritime traffic. Figure 

3.17 (pp 149ff) thus presents a series of six maps showinq 

port activity for selected years, each representing the port 

organization typical of the main stages of port evolution. 

Throughout the study period the towns have dominated and their 

spacing has provided the basic framework. Once Skellefteå and 
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Table 3.10 The volume of shipping (nrt) entering and departing 
from major port complexes for selected years. 

Year örnskölds-
vik 

Umeå Skellefteå Piteå Luleå Kalix Torneå/ 
Haparanda 

1765 - 5 ,109 - 8, ,97 3 3, ,415 - 1 , ,773 

1783 - 5 ,259 329 7 , ,896 4 , ,755 - 4, ,047 

1829 405 5 ,352 12, r 3 1 6 7, ,809 4 , ,1 35 2, ,710 2, ,310 

1872 122, r 686 1 22 ,350 222, , 920 122, ,504 119, ,545 25, ,675 9, ,188 

1 91 3 786 , r 4 1 5 570 ,178 720, ,399 534 , ,078 2, ,065, ,862 327, ,268 1 21 , ,472 

1930 988, r 306 1 ,343 ,532 988, ,034 996, ,604 2, ,437, ,1 96 234, ,716 23, ,590 

1970 1 ,041, ,000 3,169 ,000 1,419, ,000 431 , ,000 5, ,835, ,000 232, ,000 -

NB The major port complexes here include the staple towns and their 
adjacent loading places, together with the Kalix complex at the mouth 
of the other major river. Örnsköldsvik is the only complex not located 
near a major river. 

Örnsköldsvik had. become established by the end of the nine

teenth century, the pattern of town ports was remarkably 

regular and, where the distances between them were over-large, 

villages and small market towns seized the opportunity to 

flourish - mainly in Stages 2 to 4 (eg Kalix/Karlsborg, Råneå/ 

Strömsund, Sikeå and Nordmaling). The rash of steam sawmills 

that appeared in Stages 3a and 3b was also scattered along the 

intervening coastline but concentrated particularly at the 

mouths of the mountain (and even forest) rivers; between the 

fairly uniform town ports, the villages formed another uni

form size group and between them were the minor loading places, 

together producing a hierarchical and strikingly regular pattern. 

By Stage 4, the large pulp mills had taken over as the prime 

consumers of timber and they were concentrated mostly to major 

river mouth locations where large volumes of logs could easily 

be assembled, adding to the concentration of export shipping. 

The large integrated pulp and paper mills have also reinforced 

this pattern in Stage 5 and the two great ore-processing and 

exporting centres at Luleå and Skellefteå have likewise re

sulted in port dominance. This is confirmed in Table 3.10 

which shows that the major port complexes have generally in

creased their volumes of shipping throughout the study 

period. 
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Figure 3.17 also demonstrates that during the first three stages 

port activity was remarkably well distributed through the study 

area. The south does not stand out as having special advantages 

over the north for, although the period of winter sea ice 

varied between 6-7 months in the north and 4-5 months in the 

south (2.1.3), the whole region was subject to the winter shut

down of water sawmills and of shipping. The advent of steam 

sawmills, steamships and powerful ice-breakers largely over

came these natural restrictions during Stages 4 and 5, so that 

even Luleå could be kept open for shipping the year round. The 

constraint on large-scale industry in the north, dependent 

upon maritime transport for its existence, is now one of trans

port economics during the winter months. Now that industries 

operate on a more continuous basis throughout the year, their 

transport requirements have also increased. However, the high 

costs of ice-breaking and the difficulties in keeping smaller 

ports and loading places open have led to a concentration on 

the larger deep-water sites, particularly on those further 

south which require less winter assistance. Luleå and Skel

lefteå are of particular significance as mineral ports but, with 

the exception of Piteå which benefits from the maintenance of 

open sea-lanes to Luleå, the remaining centres of forest 

industries are now predominantly in the south - focusing 
27 ) primarily on Umeå, örnsköldsvik/Domsjö and Husum. 

It becomes increasingly clear that the processes of port dif

fusion and port concentration (already observed in port 

numbers, their spatial patterns and shipping activity), have 

been accompanied by a process of substained port dominance 

which has operated throughout the study period. 

Figure 3.17 (opposite and overleaf) The distribution of shipping 
along Upper Norrland's coast for the years 1783, 1829, 1872, 
1913, 1930 and 1970 (see over). 

Sources: Tables 3.5 (p 130), 3.6 (p 13 2) & 8.6 (p 339 ) • 

NB Coastal districts are based on the customs boundaries of 1931-73. 
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Figure 3.17 (eont) 
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3.2.6 THE PROCESS OF SUSTAINED PORT DOMINANCE 

The relative importance of a handful of ports, maintained over 

a long period of time, is a phenomenon already well-known from 

studies of ports in other parts of the world. For New Zealand 

and Australia, Rimmer (1967a, 1967b) identified a process of 

dominance ranking and for Nigeria, Ogundana (1970) employed the 

term sustained port dominance for the same feature. The latter 

term is used here as it seems more self-explanatory. 

In the case of Upper Norrland it is evident that, although 

port dominance is sustained, its degree of importance varies. 

During periods of extreme port concentration (Stages 1 and 5) 

the five dominant port complexes alone handled over 82 % of 

the region's total shipping, whereas during maximum port dis

persion (Stage 3) they only accounted for 66 % of the traffic. 

The town ports were identified early on as having the longest 

life-lines and later sections have emphasized their dominant 

role in the handling of shipping. 

The importance of the major rivers was recognized early by the 

Crown and by colonists; their valleys usually contained the best 

soils and the rivers themselves provided a means of communi

cation and valuable fishing waters. Hence, throughout the 

coastal plain, the river mouths were the obvious locations for 

early settlement and for ecclesiastical and administrative 

centres. The mercantile system required the payment of taxes, 

in cash or in goods, and trade was strictly controlled by the 

state which ordered the payment of the town or "petty" toll 

(lilla tullen, 1622-1 810) on all goods entering or leaving the 

region via the towns. As the town merchants held monopolies on 

trade within huge hinterland areas (8.1.3), most of the commerce 

passed through the towns which functioned as entrepots be

tween Upper Norrland and Stockholm. Thus, by the time more 

liberal economic policies were introduced, the towns had 

already established a strong lead and commanded the best port 

locations, the largest shipping fleets and the best communi

cations with the interior. This basic infra-structure altered 
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little during the period of port diffusion, as the new ports 

and loading places had very limited hinterland contacts and 

usually only prospered where the influence of the older towns 

was weak. In this way Skellefteå and Örnsköldsvik expanded and 

achieved town status in the latter half of the nineteenth cen

tury. 

The sawmill industry, once freed from the physical limitations 

of a falls site by the introduction of steam power, took the 

opportunity to relocate at points best suited for the cheap 

accumulation of large quantities of logs and for the direct 

shipment of its products - ie at the mouths of the major 

rivers (4.2.3.2). Conveniently near to urban labour, services 

and communications networks, the steam sawmills both benefitted 

from and further enhanced a town's importance; indeed their 

loading facilities often came to be functionally linked with 

those of the town as parts of a wider port complex. 

The coming of the railway to Upper Norrland only strengthened 

the dominant position of the towns, as they were the only 

settlements meriting the construction of branch lines (5.2.3). 

The communications networks, already focused on the towns, 

were thus reinforced and the later introduction of motor 

vehicles gave additional importance to the existing road 

networks. 

The original town ports were often in sheltered fluvio-maritime 

locations near to the main areas of coastal agricultural settle

ment. The problems of river silting and land uplift frequently 

made these interior sites inaccessible to larger sea-going 

vessels and a relocation of port activity was necessitated. 

Changes in port morphology and location at this local or micro 

scale are taken up in the following section (3.3), so that it 

will suffice here to note that such measures as dredging, quay 

extension and outport construction have ensured the sustained 

dominance of the region's major ports; for industrialization 

has been accompanied by the intrinsic advantages of size. Indeed, 

the process of port concentration has gone hand in hand with 



154 

sustained port dominance and encouraged the further development 

and modernization of town port facilities. 

3.3 Changes in Individual Ports 

3.3.1 PORT FUNCTION AND MORPHOLOGY 

In section 3.2.4.1 three types of commercial ports were 

suggested: (1) town ports, (2) village ports and (3) industrial 

loading places. This simple classification is based largely on 

port functions, which have influenced not only their length of 

life and volume of activity but also their morphology - ie their 

layout and physical structure. Rather than presenting a wide 

range of examples, each with unique characteristics of site and 

detailed structure, this section focuses on a narrow selection 

of ports which typify the major features of each group. Nat

urally, many changes have taken place in response to the 

storage and handling requirements of new types of goods, the 

expansion of trade and developments in transport technology. 

All these factors have been noted earlier in association with 

spatial changes in port activities and so it is not surprising 

that many port characteristics can be specifically related to 

the various stages of port evolution (3.1.2). 

The town ports, with their longer life-lines, register most 

changes along their waterfronts. Throughout Stages 1 and 2, port 
28) facilities were remarkably primitive in Upper Norrland. The 

towns, controlling most of the trade, shipping and capital re

sources, had naturally made some efforts to facilitate the 

cumbersome processes of loading and unloading goods by con

structing simple piers. Figure 3.18 shows successive changes 

in Piteå's waterfront, based on a series of contemporary 
2 9 ) maps. The first map of 17 50 only marks one pier - the 

customs pier - along the south-western shore of the island 

of Häggholmen on which the town was built. Steckzén (1921:195) 

describes this as the only permanent structure, consisting 

of a 340 feet long rough stone caisson; his graphic account 

of. Piteå earlier in the 1720s also mentions numerous wooden 
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Figure 3.18 Successive waterfronts of the town port of Piteå 
1750-1976. 

Sources: 1750 map reproduced in Steckzén (1921:79); 1857 map in 
Liunggren (1857 no 67); 1898 map by Åberg (reprinted by General
stabens litografiska anstalt 1 937); Generalstabens kartor över 
Sverige 1:50,000, 1929; Karta över Piteå stad 1 :4 ,000 (Larsson 1966); 
Topografiska kartor över Sverige 1 :50,000, 24 L LULEÅ SV. 
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piers and sheds - mostly belonging to the local merchants - to 

which their incoming vessels could go after paying the petty 

toll at the customs pier - and these probably existed in 1750. 

A century later, at the end of Stage 2, Liunggren's map of 1857 

(Fig 3.18) shows a similarly primitive situation along a new 

coastline. Land uplift of almost a meter had enlarged the island 

of Häggholmen, the customs pier had been further extended, and 

the shore bristled with another generation of wooden piers and 

sheds. The average size of sailing vessels had only increased 

marginally since the mid-eighteenth century (Fig 5.3 p 253) 

but, for the most part, ships continued to anchor a little way 

offshore and square timber barges, rafts and rowing boats pro

vided lighterage between ship and shore. A drawing by Fritz 

von Dardel (reproduced in Moberg 1971:46) shows such a scene in 

Luleå's north harbour in 1871; the piers consisted of no more 

than plank walks on trestles, stretching out to small wooden 

sheds standing on solid-looking timber caissons. Much manual 

labour was required and the only aids in evidence are simple 

one-wheeled barrows and ships' ropes and pulleys, used to load 

the heavy export goods of timber, iron and tar. In the 1850s 

the towns still handled such products from the inland water 

sawmills, balk pits, ironworks and tar kilns - although a number 

of sawmill owners had already begun to establish coastal sites 

for the scrubbing, storage and shipment of their sawn timber, 

which was usually floated down-river from the saw (4.2.3.1). 

On the 1857 map of Piteå, two of the larger piers can be 

identified as belonging to the Degerman company (with an iron

works at Jävre) and to Borgfors (sawmill) and Alter (ironworks), 

which together belonged to the Gellivave group of industries 

(4.4). It is likely, however, that these piers were used prin

cipally for the unloading of foodstuffs and manufactured goods 

from Stockholm for the companies' trading stores, rather than 

for the handling of bulky exports. Already by the 1860s, many 

such industries had established their own loading places on 

sites which were nearer and more convenient than the towns, 

and their interest in owning town piers waned. Another problem 

that affected Piteå and other towns was the combined effects of 
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uplift and silting; in Piteå1s case, during the years 1822-1866, 

a temporary outport was in operation at Lövholmen (later the 

site of a steamsaw), for the use of larger ships and the reg

ular steamships which linked the towns of Upper Norrland with 

Stockholm (Steckzén 1921:261). 

The next phase of port changes began with the dredging of a new 

channel from the Pite River outside Lövholmen across the shallow 

south harbour to the town in the mid-1 860s (op cit) . The dredgings 

of sand and silt, together with ships' ballast, formed the basis 

of the major changes in Piteå's waterfront and resulted in the 

broad quays of Stage 3a as shown on Åberg's map of 1898 (Fig 

3.18)?^ To provide more room for warehouses and quayside 

storage, the shore-line .was thus advanced by some 75 metres and 

straightened to give a tidy frontage of timber pilings and 

planked aprons (Layton 1968:104). The main commercial port lay 

north of the old customs pier and the new permanent quays can 
31 ) be seen as marginal quay elaboration. The important hamnordning 

(harbour regulations) of 1870 included new rates of port dues 

and ballast fees for Piteå. That vessels had to pay for the 

removal of their ballast seems somewhat ironic when one con

siders the value of this material as infill for the new water

front. The great increases in the numbers and volume of ship

ping in the latter decades of the nineteenth century were thus 

of great importance in terms of revenue and ballast, so that 

shipping paid for a large part of the port construction and 

waterfront improvements that took place in Piteå and the 

other coastal towns of Norrland. The larger the volume of 

shipping, the greater a port's income; thus the more active 

ports were better able to develop and modernize during the 

change-over to larger steamships, whereas many lesser sites 

suffered from lack of funds and declined. This provides a 

further example of the adage "nothing succeeds like success" 

and helps explain the process of sustained port dominance 

(3.2.5). 

Together with state loans and grants, the income from shipping 

also contributed to the costs of dredging the port's ap



158 

proaches through the channels of Munksund and Pitsund. Without 

dredging to counteract the natural processes of silting and 

uplift (together with the technological process of increasing 

ship size and draughts), most of the town ports would have been 

forced to close before the turn of the century. Indeed, with 

such long port approaches, Piteå1s dredging operations were 

also of direct benefit to local industrial loading places and 

extended their life-lines, notable examples being Munksund and 

Skuthamn. 

The elaboration of the shore-line of 1898 included the con

struction of the so-called Wirén1s pier (used by the local 

tugboat company) and the steamer pier which together enclosed 

a small boat harbour. Between the island of Häggholmen and 

the mainland, the former Häggsundet was reduced to a narrow 

dike and was no longer of use to shipping or a hindrance to 

landward communications. Similarly, Strömsundet in the south

east was also much reduced in width but even today it con

tinues to act as a small boat channel, linking the northern 

and southern town harbours. Although it falls within Stage 4, 

strictly speaking, the map of 1929 in fact portrays further 

changes made during Stage 3b (Fig 3.18). Extensive infilling 

created new land in the northern corner of the harbour, pro

viding space for the new railway terminus and sidings, built 

when the town was linked with the main line in 1915 (5.2.3). 

This area was fronted by a marginal quay extension (Bird 1 963:28) 

serving a cement silo, a specialized function which con

tinued into the 1970s. The small boat harbour behind Wirén's 

quay was filled in and, as if to compensate, two new boat 

harbours were constructed - one immediately to the south, and 

the other east of Norrmalm. The latter, however, was of no use 

to commercial shipping and formed the basis of the present-day 

marina, serving the increasing numbers of leisure craft which 

frequent Piteå1s archipelago during the summer months. 

The absence of tides means that water-levels rarely vary more 

than a metre,and enclosed docks (a feature of Bird's Anyport 

model) are unnecessary throughout the study area. The changes 
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made during Stage 4 (1925-50) are shown by the map of 1966 

(Fig 3.18). Most of the alterations to the commercial port were 

carried out in the 1940s, when the railway was extended diag

onally across the shallow harbour on its way to the major 

forest industry complex at Munksund. The northern half of 

Piteå's waterfront was smoothed out'by infilling to provide 

simple lineal quayage to accommodate longer vessels; while the 

southern half, although rarely used by commercial traffic, now 

became totally inaccessible. 

Stage 5, in Piteå's case, has been characterized by the decline 

of the port's commercial function and the increase of leisure 

craft facilities. The former Häggsundet was completely filled 

in, joining Häggholmen to the mainland, and its line followed 

by the main thoroughfare of Sundsgatan which today bisects 

the town. In the east the marina has been greatly extended and, 

at the other end of Strömsund, further infilling inside the 

railway embankment has provided more land for building and for 

a new ring road project to divert traffic from the town centre. 

The decline of port traffic has been largely due to the dif

ficulties of access from the sea and to the fact that further 

dredging is no longer economical. Therefore, despite the post

war concentration of state-owned forest industries (ASSI) 

around the town harbour, a new port site became necessary and 

Haraholmen was developed in the mid-1960s. Initially an oil 

terminal and outport and some 12 kilometres to the south-east, 

since 1970 it has taken over completely from the town and acts 

as the present port of Piteå (3.3.2). Haraholmen1s straight 

quayside represents Bird's final era, that of specialized quayage; 

its length, however, is only 300 metres compared with the former 

542 metres of quays in Piteå's town harbour. This represents a 

decrease, but the new port can handle vessels with draughts of 

up to 12.5 metres whereas the town quays only had depths of 

4-6 metres alongside. Further, vessel turn-round times have 

been successively reduced during the study period from several 

weeks to a few hours (5.1.1), enabling Haraholmen's quays to be 

more intensively used. The increased efficiency of both ports 

and shipping in the handling of goods has thus led to con-
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centration within major port complexes, as well as to the 

general process of port concentration along the coast of Upper 

Norrland. 

This account of the port of Piteå traces the broad morphological 

changes, from the relative complexity of privately-owned piers 

during the early stages of port activity (1 and 2) to simpler 

rectilinear patterns (Stages 3 to 5). The other town ports 

exhibit similar characteristics, but naturally vary in their 
32 ) precise layouts and functions. Comparisons with the eras of 

Bird's Anyport can only be very general, as his model was de

signed specifically for very large ports, multifunctional in 

character. Despite their local importance as the "major" ports 

of the region, Upper Norrland's town ports are nevertheless 

small in relation to Anyport (with the possible exception of 

Luleå). The smaller size of vessels and the smaller volumes of 

trade and traffic in the Gulf of Bothnia do not require such 

large-scale installations; however, there is a similar sequence 

in their patterns of growth which obviously relates to the 

changes that have taken place in marine technology - particu

larly during the past century. 

The effects of rapid silting and uplift in the Bothnian Gulf 

and the smaller scale of the town ports have aggravated their 

difficulties in keeping pace with developments in shipping size 

and technology. Port response has been not only to modify 

waterfronts but also to relocate port activity and Figure 3.19 

provides another example of this, with the former outport of 

Holmsund now serving as the modern port for the town of Umeå 

(3.3.2). The map shows the mouth of the Ume River with its 

scatter of forest industries in the 1940s (Stage 4), which 

has since been reduced to the Holmsund sawmill and the Obbola 

pulp and paper mills (Stage 5). The original outport for Umeå 

was at Djupvik, followed by Holmsund in the early 1920s when 

the rail link with the town was completed. The oil terminal on 

the former island of Stormskär was opened in 1957 but the 

major period of infilling took place in the 1960s and 1970s, 

in association with dredging in the deep fairway and the 
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establishment of the container terminal for SCA in 1967 (Layton 

1979a:269). A total area of 88 hectares (some two metres above 

the mean water level) has been created, using modern earth-

moving equipment; but even this is small in comparison with the 

huge areas that have been achieved through infilling at Luleå, 

where a further 250 hectares were created in the 1970s for the 
33) 

ill-fated Stålverk 80 project. The major ports, by extending 

their surface areas, are thus providing new deep-water quays 

and new land for industry. Such locations are attractive, as 

road, rail and sea transport facilities are combined with large 

level sites and a number of private companies have already 

located factories and storage installations on the new land 
34 ) belonging to the port of Umeå. 

Village ports, serving more rural areas, form the second func

tional category and are characterized by shorter life-lines. 

Furthermore, their smaller volumes of trade have meant that 

their incomes from shipping dues have been modest and these 

restraints have resulted in relatively few changes in village 

port morphology. Nordmaling's port at Notholmen (117) is a 

typical example. Its initial stages were primitive and the beach 

and a single pier sufficed. The later expansion of general 

traffic, including the regular steamship services, led to the 

construction of more substantial timber piers on stone-filled 

caissons and three of these were linked by a transverse quay 

offshore. The enclosed area of shallow water was used for 

ballast disposal and, in time, it was totally filled in to 
35) 

provide a surface for harbour buildings and quayside storage. 

Such simple structures lasted the life-times of most of the 

village ports and their general inability to compete with the 

town ports has meant that they have mostly fallen into decay, 

merely serving as small boat harbours today. 

Industrial loading places form the third and largest group of 

ports. Their origins can occasionally be traced back to eight

eenth and early nineteenth shipyards, eg Prins Carls Varv at 

Bergsvik (50) and Skuthamn (44), others began as the sites of 

coastal balk pits (where logs were hewn into squared timber) 
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or as convenient places for dismantling the rafts of sawn timber 

which were floated down-river from the water sawmills. This 

floated timber had to be scrubbed, to remove the worst of the 

silt, sand and gravel, and stacked ready for shipment; the sites of 

Holmsund (100) and Domsjö (141) are good examples. A number of 

other loading places served glassworks, for example Långvik (39) 

and Strömbäck (111), or ironworks such as Robertsfors-Sikeå (90) 

and Olofsfors-Leduåhalsen (118); however, the major increase in 

numbers occurred when the steam sawmills sprang into being 

along Upper Norrland's coast in the latter half of the nine

teenth century. Many steamsaws were erected on existing loading 

places by their owners, but others took up entirely new sites. 

Figure 3.20 shows how the steamsaws at Munksund (45) and Skut-

hamn (44) organized their storage and loading facilities 

(Layton 1 979a: 244-6). Built in 1860 beside a small embayment in 

the eastern bank of the Pite River estuary, the Munksund saw was 

soon enlarged from three to four frames. Production figures for 

the early years have not been preserved; however, an estimate 

for 1868 suggests that about 3,000 standards were sawn per 

year - which was far greater than the average production of 

contemporary water sawmills (Wik 1950:106). In 1889 the mill 

was further enlarged to six frames with an annual capacity of 

some 10,000 standards and, after the fire of 1903, the saw was 

rebuilt to operate ten frames - making it one of the largest 

in Norrland. Sawing on this scale produced sawdust and waste 

edges (or slabs) far in excess of the steam engine's fuel 

requirements and the material was therefore used to build out 

an extensive and level timber-yard and loading wharf. The 

common method of construction was to stack chained bundles of 

slabs and laths in the water on a foundation of ships' ballast. 

A smooth quay frontage and level surface from which loading 

could take place was then provided by an apron of heavy spars 

and deals, which were fastened down with giant nails, spikes 

and bolts. Ballast in the form of stones, shingle, slag and 

even top-soil was unloaded from vessels arriving to collect 

timber and, together with sawmill waste, this material was used 

as infill between the quay and the shore to extend the timber-
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yard. The construction of this type of loading place first re

quired the permission of the pilot authority, but only through 

the right to charge groundage on incoming vessels could the 

sawmill owners obtain financial assistance for the construction 
36 ) 

costs. Munksund was granted groundage rights in 1882 and the 

adjacent sawmill at Skuthamn followed suit in 1894. These two 

decades saw the expansion of most of the sawmill loading places 

and the later modification of quays was more limited, partly 

because existing facilities long proved adequate for the light

erage system of loading timber and partly because the sawmill 

"waste" took on a new value with the development of the pulping 

industry (4.2.4.1). In the Munksund complex, the Skuthamn saw

mill was replaced by a sulphate pulpmill in 1928 and, for the 

next few decades, sawdust and wood chips were transported by 

aerial ropeway from Munksund and Storfors to the new industry. 

The only quays required by the mill were the small pulp quay 

and an adjacent quay to the north for the unloading of lime

stone and sodium sulphate (Fig 3.20). 

The elongated form of the timber-yards at Munksund, with their 

long waterfronts, facilitated the movement of timber to the 

square barges used for lighterage. Other sawmills with island 

or promontary sites often extended their yards far into the 

water, for example Sandvik (Fig 3.19), and even created quite 

elaborate canal systems between the stacks to improve their 

accessibility, as at Altappen (27). The later installation of 

rail tracks and wagons and of huge gantry cranes (Stage 4) 

solved such problems for the majority of sawmills, so that 

barge and ship activity could be concentrated along a shorter 

section of the waterfront. Modern techniques for kiln-drying 

timber and container transport have removed the need for 

large timber-yards, as the products flow smoothly from saw

mill to customer via container terminals (Stage 5), and most 

of them are now overgrown and their wooden quays eroded and 

rotting. The hey-day of the industrial loading places was 

during Stages 3 and 4, and only the largest and most profit

able have survived into Stage 5. The current trend is towards 

the rationalization of transport systems so that companies 
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with several industries scattered along the coast often attempt 

to concentrate their products at one convenient terminal (eg 

SCA's use of Holmsund and ASSI's use of Haraholmen). Thus, 

whereas the towns could not cope with the early increase in 

industrial traffic and port diffusion occurred, the new town 

ports now have adequate facilities and even surplus capacities 

which encourage further port concentration. 

3.3.2 PORT SITES AND RELOCATION 

The particular physical conditions in the river estuaries of 

Upper Norrland have previously been outlined (2.1.1 & 2.1.2) 

and their combined effects on the local evolution of indi

vidual ports can now be considered. Figure 3.6 (p 102) suggested 

a positive correlation between large river basins and long 

port life-lines, a notion which was developed further in sec

tions 3.1.5 and 3.2.6. The process of sustained port dominance 

thus appears to be closely linked with the major rivers for, 

despite the large-scale effects of land uplift and silting, 

their stronger discharges usually maintain navigable depths of 

water in their lower reaches. The increased size of vessels 

(5.1.1) has aggravated the consequences of these coastal pro

cesses, by necessitating deep-water port facilities. Rather 

than the forest and coastal water-courses, it has therefore 

been the major rivers which can best provide such conditions 

in sheltered estuarine sites. 

From the human aspect, the sustained importance of large 

rivers arises from inertia effects whereby the commercial, 

financial and organizational structure of early port settle

ments (together with their communications patterns) have con

tinued to focus later development on these river mouths, 

despite the necessity for new port sites. Simple examples of 

the seaward relocation of fishing ports were mentioned 

earlier (p 50) and many of the medieval villages and market 

places, originally accessible from the sea, had already 

adopted new harbour sites by the latter half of the eighteenth 
37 ) century. The small-scale and relatively short-lived nature 
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Figure S. 22 Life-lines for Upper Norrland's town ports and re
lated loading places (arranged in order seawards). 

Sources: see Fig 3.1 p 90. 

of minor village ports and industrial loading places means that, 

at the most, only one or two stages of seaward relocation can 

be observed during the study period. The towns, however, oper

ated on a larger scale - both spatially and temporally - and 

an analysis of their locational changes best illustrates the 

interplay between physical conditions and human response in 

terms of port process. 
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The five town ports of Norrbotten and Västerbotten (ie Torneå/ 

Haparanda, Luleå, Piteå, Skellefteå and Umeå) are all located 

at the mouths of their respective mountain rivers, which have 
o o \ 

provided the main lines of inland penetration. To observe 

more clearly the long-term process of changes in town port 

location, it is necessary to try to identify their origins. All 

seem to have begun as small agricultural, church and trading 

centres, which were already established alongside the lower 

reaches of the major rivers by the fourteenth century. Fre

quently these riverside settlements appear to represent the 

original points of attachment (Vance 1 970:150) for the coloniz

ation of the north, prompted by the strategic and mercantile 

policies of the central powers in the south of Sweden. These 

gateway settlements and their successors have sustained their 

local dominance through the centuries by relocating their port 

activities. Figure 3.21 is designed to demonstrate the se

quence of port sites and the arabic numerals refer to the stages 

of relocation which have been identified for each of the five 

ports. To illustrate the time factor, life-lines have been drawn 

for each of the named ports and loading places, and these are 

arranged in order down-stream in Figure 3.22. The following 

observations refer to these two illustrations: 

In the case of Torneå (i), the earliest church and trading 

centre was probably at Neder Torneå (1), on Björkö (Hülphers 

1797:108). It served as the gateway to the important Torne 

river route to the Arctic Ocean long before the establishment 

of the town of Torneå in 1621, on an island site farther in

land (2). This relocation upriver was a miscalculation from 

the point of view of navigation and, even before Torneå was 

lost to Russia in 1809, the town had begun to utilize an out-

port at Röyttä which has since taken over all of its maritime 

traffic (ibid:110). On the western side of the river, the new 

settlement of Haparanda (3) struggled to establish itself in 

the much reduced Swedish hinterland. Here too, silting was a 

problem from the outset and, outside the Torne delta area, 

first Salmis and then Haparanda outport took over the town's 

port activity (4 and 5 respectively). Scattered deep-water 
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loading sites were also used, eg Pahaluoto and Tervakari; how

ever, the heavy silting and uplift along a shallow coast re

sulted in the decline not only of the town port of Haparanda 

but also of its later outports. 

Luleå (ii) likewise received town privileges in 1621 but the 

medieval village site of Luleå Gammelstad (2), was already 

cut off from convenient sea contacts through uplift and the 

present town site (3) was adopted in 1648 (Hülphers op cit:80). 

There are indications that an earlier market place and port 

existed near Björsbyn (1), but this is only one of several 

possible locations for the original Luleå or "Pyrte", mentioned 
39 ) in fourteenth century ecclesiastical documents. The sawmill 

and pulp industries, that developed in the later nineteenth and 

early twentieth centuries around the town port itself, finally 

gave way to the dominance of iron-ore exporting and processing 

industries (4); and the general cargo function of the town port 

has since declined significantly, both in relative and absolute 

terms. The import of oil requires deep-water facilities for 

tankers and the Uddebo area was created by extensive infilling, 

providing new land for large-scale industry. ̂  The Stålverk 80 

project, mentioned earlier, has been shelved but in a more 

favourable polico-economic climate a reassessment might well 

be possible; in which case more importance should be given to 

the fact that even Uddebo lies inside a delta area (where the 

silting problem can only get worse). Only four kilometres to 

the south, outside Tjufholmen, there is a natural deep-water 

site - easily accessible to large vessels and silt-free - which 

seems to deserve more serious consideration. During the study 

period, Luleå1s port has successively expanded its quayage 

through Svartön's coal and ore quays, Norrbotten's steelworks 

(NJA), the Uddebo oil terminal and a new coal quay to serve the 

modern coke ovens. This port expansion, with its marginal quay 

extension and specialized quayage, corresponds closely to Bird's 

Anyport model and is unique in Upper Norrland; in this case the 

large-scale investment in industry has merited state support 

for dredging and ice-breaking, so that Luleå's town quays have 

thus benefited through industrial development (the reverse of 
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the situation in Piteå town, p 158). 

Piteå (iii) better illustrates the full sequence of five stages 

of distinct port relocation, each of which appears to have been 

a direct response to changing physical conditions and maritime 

technology. The lower estuary of the Pite River is in the form 

of three embayments, separated from one another and from the 

open sea by three narrow channels at Bergsvik, Munksund and 

Pitsund. Below the earliest church site at Kyrkbyn (1), an 

extensive delta now exists and the old market place and its 

"port" were abandoned long ago (Steckzén 1921:7). Around 1400, 

the church was moved to Öjebyn (2), or Piteå Gammelstad. Despite 

the granting of town rights in 1621, this site had also become 

inconvenient for shipping as its lake and channel connections 

to the east and west were drying up through land uplift. After 

the destructive fire of 16 66, the town was moved to its present 

site (3) on Häggholmen (Hiilphers 1797:53) and thus avoided the 

need for vessels to negotiate yet another deltaic area forming 

in the Bergsvik narrows. Unfortunately the new harbour was also 

shallow and prone to silting, so that the port became inaccess

ible to larger vessels in the mid-nineteenth century and exten

sive dredging became necessary (3.3.1). Lövholmen acted as a 

temporary outport but, along with other sites around the bay 

(eg Bergsvik and Storfors), it soon specialized in the shipping 

of bulky sawmill products. Stage 4 was thus a period of very 

dispersed quay extensions around the port and its approaches. 

The volume of shipping serving these scattered wharfs greatly 

exceeded the general cargo traffic to and from the town and 

thus the centre of gravity of port activities (in what had be

come a port complex) made another move seawards. Among these 

coastal forest industries, Munksund and Skuthamn have survived 

longest, partly due to the business acumen of their owners but 

also possibly because of their location outside the areas of 

deposition in the central town bay and the Munksund channel. 

The construction of the Haraholmen terminal (5) completes the 

sequence of port relocation by replacing the town quays and, 

with the notable exception of the SCA industries at Munksund, 

handling all the export traffic for local industry. 
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The riverside settlement of Skellefteå (iv) lacked town status 

until 1845, by which time it had already moved its port activi

ties to Ursviken (3), outside the upper delta. This site was 
( 4 ) soon surrounded by a large number of steamsaw loading places, 

particularly down-stream, and Björnsholmen, Sävenäs and örviken 

again shifted the port's centre of gravity. Skelleftehamn (1912) 

and the sulphide ore refinery at Rönnskär (developed in the 

1920s), together with the new oil terminal at Näsudden, form 

the present port complex (5) around a bay which is now isolated 

from the silting problems of the river mouth; this was achieved 

by building a wide causeway to convert the islands of Hamnskär 

and Rönnskär into a peninsula. 

The final example, Umeå (v), appears to commence with the church 

settlement and market place at Backen (1). Bergling (1964:205) 

reproduces a map of 1714 showing a waterside settlement called 

"Hamnen", some 300 metres downstream from the parish church, 

which may have been related to the unsuccessful attempt to 

establish a town in the 1580s (ibid:203f). In 1622 new town 

privileges were granted for the present site of Umeå (3). As in 

the case of Skellefteå, Umeå town's problems of distance from the 

open sea - together with the hazards of a shifting channel, 

sandbanks and delta area - led to the later concentration of 

industrial loading places and outport facilities (4) some 15 

kilometres down-river near the channel of Holmsund. The modern 

port of Umeå (5) is an extension of the earlier outport of 

Holmsund and has previously been described (pp 160ff). 

The towns, each with its own particular history, economic 

resources and physical background, nevertheless show remarkable 

similarities in their port development. Their sequences of re

location may be synthesized into a simple model - Bottenhamn -

which suggests five stages in the evolution of the major river 
4 0 ) ports in Upper Norrland (Figure 3.23): 

Stage 1 - Initial church settlement: The first wooden church is 

established beside the lower reaches of a major river, which 

provides access to a parish hinterland extending far inland 
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(cf Fig 8.2 p 320). The church is the focus of social and econ

omic life as the settlement also functions as a market and a 

fluvio-maritime port. 

Stage 2 - Old town: Uplift and silting impede navigation so that 

a more suitably sited village downstream takes over the same 

functions and a new church is built of stone. The Crown grants 

town privileges to control and tax trade, but the shallowing 

harbour becomes inadequate for the increasing volume of goods 

and larger vessels. 

Stage 3 - New town: Permission is obtained to relocate the town 

farther down-river and the new settlement assumes dominance as 

the centre of trade and local communications. Despite its event

ual closure, the town port may co-exist with later stages by 

concentrating on less bulky goods and by dredging and modifying 

its waterfront to improve its accessibility for larger vessels. 

In terms of installations, these first three stages are usually 

very primitive and lighterage predominates. 

Stage 4 - Industrial quays: Timber and ore processing industries 

break free from the restraints of the water-power era and locate 

on coastal sites suitable for loading contemporary cargo vessels. 

As the town area is congested, less expensive and deeper-water 

sites are chosen nearer the open sea. This is an untidy phase 

of scattered wharfs, rarely interconnected and usually oper

ating independently. The river takes on a new significance as 

a timber floatway. Lighterage remains the principal method for 

transferring goods between ship and shore, but quays are gradu

ally extended into deeper water, back-filled with ballast and 

sawmill waste. 

Stage 5 - Modern outport: The requirements of large oil tankers, 

ore carriers and container ships necessitate deep-water ter

minals - often extending out to sea on man-made land, but still 

utilizing the pre-glacial river channels (p 47). As in stage 4, 

the quays are highly specialized; however, simple facilities for 

roll-on/roll-off (roro) vessels in fact permit greater flexi-



174 

Stages in port migration: 

Initial church settlement 
Old town 

New town 
Industrial quays 
Modern outport 

Oil storage tanks 

BOTTEN HAMN" 
Time (not to scale INSET 

Figure 3.23 The Bottenhanm model. 

(Inset: The theoretical shipping volumes for successive port stages). 

bility in respect of containerized goods. Such outports soon 

take over the functions of the town and industrial quays, thus 

resulting in yet another relocation of port activity. 

The model commences with medieval sites and, as little research 

has yet appeared on such early port systems, it is difficult to 

appreciate the true significance of the earliest church settle

ments in regional economic terms. Bottenharrm stag e 3, however, 

clearly represents the concentration of port activity to the 

towns during the mercantile period, which forms the starting 

point of this study (port evolution Stage 1). Stage 4 of Botten

harrm corresponds to the period of maximum port diffusion (port 

evolution Stage 3) and, in both schemes,' the fifth stage shows 

the renewed tendency to concentrate shipping and maritime trade 

to a few major ports. Transitional stages have not been ident

ified for Bottenharrm and the time scale is more variable than in 

the scheme proposed for port evolution (3.1.2); but the inset 

diagram in Figure 3.23 suggests the gradual substitution of ports 

by their successors. The simple port-outport model identified by 



175 

Pounds (1947) is thus repeated over and over again, each time 

on a larger, scale with outports replacing earlier ports and being 

in their turn replaced. The speed of land uplift and silting in 

Upper Norrland's river mouths has required more frequent human 

responses than in most other parts of the world and has accel

erated the long-term process of seaward port migration (see 

further 6.2.3). 

3.3.3 THE PROCESS OF SEAWARD PORT MIGRATION 

The reasons for long-term seaward migration are summarized in 

Figure 3.24, which illustrates the interplay between various 

factors of change and their likely effects on the location of 

port activities. In the early stages of Bottenhamn the main 

factors were physical changes which no longer permitted the 

status quo to continue; later, technological development and 

economic growth aggravated the effects of natural processes and, 

today, urban expansion is beginning to play an increasingly 

important role. 

The PUSH factors can be summarized as transport congestion (on 

land and water) and physical restrictions of space and offshore 

depths - all resulting from economic development in the port's 

environs and hinterland and the increasing size of cargo vessels 

which soon highlight any inadequacies of the existing port site. 

PULL factors arise through technological advances in earth 

movement and port engineering, in the methods of handling goods 

and (in the case of Upper Norrland) through improvements in 

navigational aids and ice-breaking. These developments have led 

to re-evaluations and new levels of perception of environmental 

potential; also the friction of distance continues to diminish. 

Hence a different economic framework for port location decisions 

emerges with each major step forward in industrial and trans

port technology. 
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Figure 3.24 A model of the factors influencing the relocation 
of port activities in Upper Norrland. 
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Notes to chapter 3 

1) Stockholm's Hamnpenning journaler (SSA) and Årsberättelser 
serie 9 - Utrikes sjöfart ( KmkA) , see 8.2.1 . 

2) Berättelser om hamntrafiken (KmkA) . 

3) Torneå was lost to Finland in 1809 and thus, for the pur
poses of this study, its life-line ends then and Swedish 
trade concentrated on Haparanda and its successors (3.3.2). 
Today Torneå1s traffic is also concentrated on a former 
outport - Röyttä. 

4) As Skellefteå is situated some 7.5 kilometres inland from 
the river mouth, its maritime trade was mainly handled by 
its outport of Ursviken (73) until the creation of Skellefte-
hamn (70) in 1912 (3.3.2). 

5) eg Karlsborg ( 15), Axelsvik (13), and even Seskarö-Sandvik (7) 
frequently ship goods via Haraholmen (43). Skuthamn (44) 
and Obbola (109) send their export products to the Holmsund 
terminal (99) and their own quays are only used to handle 
fuel oil and chemicals. The other surviving loading places 
with 1850-1900 origins are Luleå1s iron ore terminal at 
Svartön (30), Rundvik (119) and Köpmanholmen (143), together 
with Hörneborg (137) and Järved (142) in the port complex 
of Örnsköldsvik. 

6) Skelleftehamn (70), Haraholmen (4 3), and the Holmsund ter
minal (99) are all former outports with special facilities 
for handling forest products (the latter two also contain 
oil terminals), whilst the wharfs of Norrbotten's ironworks 
(29) and the Rönnskär smelter (71) mostly handle ore and ore 
products. Uddebo (28) and Näsudden (69) are special oil 
terminals, related to Luleå and Skellefteå respectively. 

7) As suggested earlier in the note to Figure 1.2 (p 12), the 
starting and finishing dates of 1750 and 1975/6 do not re
present breaking-points in the process of port evolution 
in Upper Norrland, but are merely convenient dates for de
limiting the study period. 

8) Strömsund's loading place served the adjacent ironworks and 
was founded as late as 1744; hence Table 3.2 shows it as a 
new site in 1750 in order to contrast it with the old-
established town ports. 

9) Many other sites of this type were short-lived, including 
Lägdeviken (91), Brednoret-Trestengrund (95), Fanbyn (121), 
Burholmen (125) and Skede (127). On the other hand Salmis 
(3) and Ratan (94), with similar sites, had longer life
spans but failed to attract much traffic despite plans to 
the contrary. 

10) eg the northward spread of tar production (Borgegård 1973: 
35); see further section 4.4. 
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11) eg Morgan (1958:16-17), Weigend (1958:190), Alexandersson & 
Norström (1963:118-19), Bird (1971:15-16). Their criteria 
include the net registered tonnage of shipping, number of 
vessels, volume or value of cargo, number of different 
commodities, and indices of port capacity (length of quays, 
maximum permitted draught, etc). 

12) Bird (1963:21-4, 1968:1-6) employed net registered tonnage 
and value of cargo handled, while Carter (1962:162-75) used 
six measurements and proposed a multi-criteria system. 

13) This applies in particular during the nineteenth and twen
tieth centuries, when direct foreign traffic increases and 
shipping is mainly employed in the transport of Upper 
Norrland's bulky exports. Eighteenth and early nineteenth 
century trade with Stockholm was more often a two-way 
movement of goods, and vessels rarely sailed empty or in 
ballast. 

14) The Norrlandic Steamship Company (Norrländska ångfartygsbolag) 
was formed in Stockholm in 1835 (Thorburn 1958:28), and 
services between the capital and Upper Norrland's towns 
began two years later (Moberg 1971:236). 

15) eg some ports only charged dues on incoming shipping; 
others used and recorded steamship horsepower (rather than 
tonnage) for their taxes.. 

16) For 187 0-74 the limit was 3 ny läster (1.4.4) and, since 
1875, it has been 10 nrt. The errors occurred mainly in 
the 1870s when the present system of recording port traffic 
was introduced (BiSOS E 1 870:VII-VIII). 

17) A forthcoming doctoral thesis by Maurits Nyström entitled 
Ekonomisk utveckling ooh maritima näringar: Sjöfart, rederirörelse ooh 
skeppsbyggeri i Norrland 1750-1813, will undoubtedly shed more 
light on this aspect of Upper Norrland's economic devel
opment. 

18) Ratan lost its staple rights in 1801 (Sundberg 1927:212) 
but presumably had already declined in relation to Umeå in 
1781, and again when Piteå and Luleå first obtained their 
staple privileges in 1801 (Torneå in 1803). 

19) The figures for 1860 have been aggregated from the annual 
reports of the main custom houses in Upper Norrland, ie 
Årsberättelser över handel, näringar och sjöfart (GTSA) . 

20) SCA (Svenska Cellulosa Aktiebolag) is Sweden's largest privately-
owned forest-based concern, with its headquarters and focal 
point of production in the Sundsvall district. The company 
was formed some fifty years ago and brought together a large 
number of forest-processing industries in northern and cen
tral Norrland, including several important saw- and pulp 
mills in the study area which have subsequently been 
reduced to two centres - Munksund and Holmsund (4.4). 
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21) ASSI (Aktiebolag Statens Skogsindustrier) was founded in 1941 as 
a state-owned caretaker company for a number of industries 
in Norrbotten, which were of local importance but which 
experienced economic difficulties at the time. 

22) MoDo (Mo ooh Domsjö Aktiebolag) is an example of a private 
company which has remained largely in the hands of the Kempe 
family since 1836, when J C Kempe took over full ownership 
of the Mo sawmill. 

23) The classification used here is adapted from SOU 1949 (no 
21, pp 33-38) and SOU 1969 (no 22, § 6.2). 

24) NJA (Norrbottens Järnverk Aktiebolag), or Norrbotten's ironworks, 
is mainly concerned with the production of steel. 

25) Luleå's importance is not merely local or even regional; in 
1976 its tonnage of shipping (5.7 million nrt) was the 
eighth largest in Sweden and the port handled 7.5 million 
tons of goods, giving it second place after Göteborg (SOS 
Sjöfart 1976: 31 ). 

26) The rank-size rule was most publicized by Zipf (1949) and 
is often employed in human geography to test the relation
ship between a region's urban settlements. The rule simply 
suggests that the population of the nth town in a ranked 
series can be found by dividing the population of the 
first town by n: 

Pop n = ^ c n 

The relationship is therefore logarithmic, producing a 
straight line on a log/log graph. The rank-size rule 
suggests a descending hierarchy of size, with larger 
settlements also containing a greater diversity of func
tions, services, etc. When the rank-size graph exhibits 
step-like features, a tiered hierarchy of settlements (or 
in this case ports) exists. A further variant is when the 
leading settlement or port is far larger than expected (ie 
more than twice the size of the second unit) and a state 
of primacy is sa id to exist. 

27) Similarly, since the mid-1 870s, the main concentrations of 
forest industries in Sweden have continued to be even fur
ther south in the Härnösand and Sundsvall districts 
(Söderlund 1952:63). These areas are even closer to 
foreign markets and their ports rarely require much ice
breaker assistance. 

28) The terminology used here to describe port features is 
based on that employed by Bird (196 3:27-34) in his Anyport 
model. Bird suggests six eras in the development of a 
major port: I Primitive, II Marginal Quay Extension, III Marginal 
Quay Elaboration, IV Dock Elaboration, V Simple Lineal Quayage, and 
VI Specialized Quayage (see 1.4.2.1) . 

29) Much of the following account of Piteå is based on Layton 
(1 968) . 
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30) Although the map is dated 1898, most of its features were 
completed by the 1880s so that it summarizes Stage 3a 
rather than 3b. 

31) Marginal quay elaboration i mplies large cuts in the shore or 
"jetties extended into the water" (Bird ibid:30); the 
latter applies here. The fact that this type of develop
ment has normally preceeded marginal quay extension in 
Upper Norrland's town ports may be due to the rate of up
lift and silting, which make it more important to advance 
quays into deeper water than to create a greater length. 
Also, the establishment of industrial loading places 
catered for the main expansion of bulk traffic and thus 
served as early specialized quayage in the major river 
estuaries. 

32) Moberg's (1971) study of the port of Luleå includes details 
of its physical growth, and the heavy iron and steel in
dustry appears to have given rise to a higher degree of 
port expansion with the construction of highly specialized 
quayage for the handling of ore and steel exports together 
with coke, limestone and oil imports. An account of the 
port of Skellefteå from 1845 to 1945 (Renhorn & Hedensjö 
1945) also includes much descriptive material on the re
location and expansion of its facilities. 

33) Stålverk 80 was a project for thé construction of a new giant 
steel-works at Luleå; however, despite much site prep
aration and housing construction, the current economic and 
political climate and low demand for steel led to the aban
donment of the scheme. 

34) Apart from the large magazines and open storage areas for 
forest products from SCA and Bowaters, there are numerous 
oil cisterns (eg Svenska Esso AB, AB Nynäs Petroleum), two 
fodder mills and silos (Svenska Lantmännens Riksförbund, 
AB Västerbottens Fodercentrai), a cement silo (Cementa AB) 
and plans for the temporary storage of environmentally 
dangerous waste (Svensk Avfallskonvertering AB) and, 
possibly, a thermal power station. 

35) According to the 1875 map of Notholmen, drawn by landt-
mätaren F H Granström) (HLA) . 

36) Permission to build and extend quays is listed in Liggare å 
resolutioner utfärdade av kungl lotsstyrelsen 1881-1975, övre Norrlands 
lotsdistriktet, (Umeå Lotsverkets arkiv). 

37) eg Lövånger village was served first by Kallviken (87) and 
later by Lövsele (88)? Bygdeå village (92) used Dalkarlså 
(93); Åby village (58) may have used Brännfors loading 
place (59) before they both adopted Renholmen (60); and 
Byske (63) may similarly have employed the Ytterstfors 
loading place (64) before moving port activity to Furuö-
grund (65). Figure 3.1 (p 90) shows these life-lines as 
far as it has been possible to ascertain them. 
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38) The town port of Örnsköldsvik has not been included, as it 
does not lie at the mouth of a major river and the slower 
rate of uplift and steeply sloping coastline do not result 
in such severe shallowing of port depths. Port migration 
has nevertheless occurred; the market village of Själevad 
was displaced by the new town of Örnsköldsvik as the local 
general port, and the water sawmill and ironworks at Mo 
established Domsjö as their loading place. 

39) Nordberg (1965:52f) cites place name evidence for an early 
market place at Porsön in the Björsbyn area. 

40) The name Bottenhamn literally means "Bothnian port" and has 
been coined here as it relates closely to port conditions 
along the coasts of Norrbotten and Västerbotten in Sweden 
and Österbotten in Finland. The Bottenhamn model was 
first presented in a paper at the international conference 
"The River Valley as a Focus of Interdisciplinary Research", 
held at Oulu University Finland in June 1977 and later 
published in GERUM A11 (Layton 1978). 
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4 Changes in Industrial Technology 

4.1 The Sequence of Industrial Innovation 

It is already obvious that the changes in the number of ports 

and loading places in the study area are closely related to the 

transport requirements of a variety of crafts and industries. 

Each type of activity has had its own locational factors, based 

on contemporary technology and economic policies, and access to 

suitable port facilities has been of great importance throughout 

the study period. The transport problems of reaching the coast 

from interior locations will be taken up further in Chapter 5. 

However, the location of industry has been largely instrumental 

in establishing patterns of port activity and therefore an 

analysis of major industrial changes is necessary to better 

explain port evolution in Upper Norrland. 

The sequence of those products which formed the basic exports 

of the region has been mentioned earlier (pp 38f & 78) and they 

have been principally derived from the versatile forest resource. 

Wik ( 1 941 : 1 06f,121f) has demonstrated the succession of 

changes in the relative importance of Norrland's wood products, 

pulp and iron ore exports, using their values for the period 

1871-1937 and ending his study at a time when the future signifi

cance of paper was merely hinted at. Borgegård (1973:21f) 

suggested a similar type of sequence in nineteenth century 

Västerbotten, with successive peaks of production for saltpetre, 

potash and tar (in the late 1830s, 1840s and 1850s respect

ively) , followed by sawn deals and boards around the turn of 

the century. He might also have included the shipbuilding 

industry, which appears to have reached a peak tonnage of 
1 ) vessels in the 1870s (Boberg 1977), and charcoal iron pro

duction which, according to Asplund (1921:114ff) and Norberg 

(1 958: 232ff) , reached maxima during the 1880s in both Norrbotten 

and Västerbotten. 

Changes in production and export volumes naturally reflect 

external demand (2.2.3), but they are also closely bound up with 
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levels of technology as the introduction and wide-spread 

adoption of innovations improved efficiency and capacity. 

Almost invariably, peak outputs occur not when the maximum 

number of industrial units are operating but after numbers 

decline, through the improvement of techniques and the intro-
2 ) 

duction of larger and more modern units. Most of the early 

industries within each field of activity have tended to be 

small, partly on the grounds of cautious investment in an 

innovation and partly due to early technological limitations. 

Once the innovations were tested and proven successful then 

larger-scale entities usually appeared, often at the expense 

of the earlier small and less efficient units. Thus concen

tration and rationalization have tended to follow the diffusion 

of each successive innovation and, in most cases, economies of 

scale have eventually operated. 

Figure 4.1 shows successive waves of industries by graphing 

the number of locations for a selection of the leading types. 

The frequency polygons are based on rather heterogeneous 

material - nevertheless the diagram demonstrates the principle 

and there is clearly a close relationship between the rise and 

fall of certain industries and the changes in the numbers of 

ports and loading places (cf Fig 3.2 p 95). All of these 

industries were dependent on the forests for their fuel or 

raw material requirements and, as will be shown (4.3), a 

succession of locations and transport patterns can be ident

ified. This lends weight to the argument for separate stages 

in port development, as different systems of transport and 

economic organization can therefore be postulated. 

Data have not been included for the early coarse-blade water-

driven sawmills (or even for the later electrically-powered 

circular saws), as it is difficult to obtain consistent infor

mation on whether they were for domestic or export use 

(Carlgren 1926:123, Söderlund 1952:31). It may well be that 

the maximum number of coarse-blade saws in the old province of 

Västerbotten (AC/BD) occurred in the 1770s (Tirén 1937:179), 

to be followed by fine-blade saws in the 1870s, steam saws in 
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Figure 4.1 The sequence of major types of industry in Upper 
Norrland 1750-1975. 

Sources: Carlgren (1926), Hellström (1925), Lindberg (1951), 
Norberg (1 952 & 1 958), Wik (1 950), Arcadius & Âsander (1 976) and 
others. 

the 1920s and electric circular saws in the 1950s (Mårtensson 

1971:56f, 87f). This succession of sawing techniques provides 

a classic example of technological innovation and substitution 

by newer and more efficient methods, and the increasing tempo 

of change is marked. Figure 4.2 illustrates the theoretical 

change-over in the form of logistic and substitution curves, 

as the discarding of earlier techniques also follows a sequence 

of initiative-takers, early and late majorities, and laggards. 

This principle may be applied to other spheres of change - for 

example in the sequence of forest utilization or of export 

products and demand - and it is also clearly evident in other 

technological fields, such as land and maritime transport 

(Chapter 5). Of course, reality is considerably more complex; 

the various types of industry in Upper Norrland overlap far more, 

replacement is less complete, and many different types of indus

try and technology exist side by side for long periods. 

The stages of port evolution nevertheless do correspond closely 

to changes in industrial technology. With its predominance of 

coarse-blade sawmills, Stage 1 also includes the early inno-
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Figure 4.2 Theoretical curves showing the successive acceptance 
and discarding of a series of technological innovations. 

A represents the logistio (S) curve, with its sub-division into 
1. Innovators, 2. Early majority, 3. Late majority, and 
4. Laggards; while B and C show substitution curves. 

Sources: Abler, Adams & Gould (1972:405), Jones & Twiss (1978: 
201-206). 

vations of privileged charcoal ironworks and fine-blade saws. 

A marked break in the rate of diffusion is not to be expected 

in 1785, as the velocity of establishing new industries merges 

almost imperceptibly from the slow rate of initial innovation 
3) 

to the spurt of acceptance by the majority (Fig 4.2). It can 

be argued that sub-division 1 of the logistic curve (ie the 

period with a few innovators) really belongs to the earlier 

period of coarse-blade sawmills, and that sub-divisions 2, 3, 4 

and 1 of the next cycle together represent the fine-blade saw

mill period, starting about 1785 and ending around the 1880s 

when steam saws have gathered momentum. Stage 2 thus appears to 

be a time of transition - not only for ports but also for indus

try and general economic development; it includes the decline of 

coarse-blade saws, the increase in fine-blade saws and the peak 

number of ironworks. Stage 3a is characterized by the final 

surge in the numbers of fine-blade sawmills, attaining a 

maximum in 1870, and by the initial rush in the 1860s and 1870s 

of steam saws, which had already been tried out farther south 
4 ) in the Sundsvall area. By Stage 3b the steam saws clearly 

dominate the economic scene, reaching their peak numbers around 

1920, and pulp industries begin to appear. Pulp mills make their 

break-through in the form of large-scale units in Stage 4 and 
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reach maximum numbers in the 1 9 30s.^ Finally, paper mills take 

over as the leading consumer of forest in Stage 5/ their 

establishment having usually arisen through integration with 

existing pulp mills. The total number of industrial sites shown 

in Figure 4.1 remains at about twice the number of ports during 

the period of industrial and port diffusion; thereafter, as the 

numbers of forest-based industries and of ports decline they 

have also become more equal. 

As in the case of ports, industrial sites increase and decrease 

numerically and their spatial patterns change - following a 

similar process of diffusion and concentration (4.3). Certain 

sites also exhibit sustained dominance, often changing the 

nature and emphasis of their activities but surviving through 

locational advantages similar to those of the town ports, ie at 

the mouths of the major rivers. The overall trends in output 

and export volumes, however, have continued to rise dramatically 

and relate closely to the total volumes of annual shipping (Fig 

3.11 p 118). 

To trace the economic history of the many crafts and industries 

that have contributed to Upper Norrland's development and 

generated the demand for shipping and port facilities would 

alone require a major research project. All that can be 

attempted here is an overview of the process of industrial 

change, focusing on the most significant technological changes 

which have affected industrial location and transport to and 

from ports. 

A selection of industries which have (at some time) been re

lated to the major present-day companies of SCA and MoDo and 

their predecessors in fact accounts for a large percentage of 

the total (see Figs 4.3 and 4.4). These "samples" are biased 

in that they consist mainly of those early industries which held 

forest privileges (ie charcoal or cutting rights) - privileges 

which were often to be transformed into rights of ownership and 

which came to form the resource base for the major private com

panies of today. It should be noted that these two diagrams do 
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Figure 4.3 Life-lines for SCA-related industries in Upper Norrland. 

Sources: SCA archives and various secondary sources (see Fig 4.1). 

NB see Figure 4.4 for key and notes (overleaf). 

not indicate which industries belonged to the respective companies 

at any given point in time. Changes in ownership have been numer

ous and many of the early industries shown were in fact abandoned 

long before their successors were combined into larger concerns. 
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Sources: MoDo archives and various secondary sources (see Fig 4.1). 

Notes: (1) Reference numbers for industrial sites refer to Figure 4. 8 pp 231ff. 
(2) Port reference numbers refer to Figure 8.1 (p 317). 

Furthermore, after being taken over by larger companies, many 

industries were subsequently sold - usually without their forest 

holdings. This is the case in the SCA diagram, for all the 

industries in Luleå and districts farther north were sold be

tween 1909 and 1930; Sandvik (1), Karlsborg (8), Båtskärsnäs (9) 

and Törefors (13), for example, were taken over by the state 

and, together with industries in the Piteå district, they formed 

the basis for the state forest company ASSI (founded in 1941). 

The Husum/Gideå industries (52-54) and their forest holdings 

were also sold by SCA1s predecessors, and were taken over com

pletely by MoDo in 1909. Similarly, the MoDo diagram includes 

Sandvik (49), sold to SCA in 1943, and the Hörnefors pulp and 

paper mills (D), which were sold in 1961 to the newly-formed 

farmer-owned company NCB (Norrlands Skogsägares Cellulosa AB). 
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Both of the above figures illustrate the striking change-over 

from the pre-industrial water-power technology to the steam 

power of the industrial age, during the last four decades of the 

nineteenth century. The subsequent development and application 

of electricity and fuel oil have not had such a revolutionary 

effect on the location of the major forest industries, but 

they do represent further innovations as substitutes for steam 

power. 

Figures 4.3 and 4.4 also show the main loading places utilized 

by individual industries; it can be seen that the earlier iron

works and sawmills used the towns as well as outlying sites, 

which were later taken over by their coastal successors. Many 

loading places have apparently served more than one industry, 

either simultaneously or in succession, and these have usually 

had the longest life-lines (cf Fig 3.1 p 90). 

4.2 Forest-Based Industries 

4.2.1 EARLY CRAFT ACTIVITIES 

Eighteenth and early nineteenth century economic activities, 

apart from those of subsistence farming and trade, were in the 

nature of handicrafts and were mostly subsidiary sources of 

income. Manual and animal power were supplemented by the natural 

forces of wind and running water, while human activity was 

strongly governed by the seasons and short-term variations in 

meteorological and hydrological conditions. The pre-industrial 

technology was exceedingly simple and progress appears to have 

occurred mainly through the introduction of ideas and inno

vations from outside the region. As transport was slow and 

costly, bulky raw materials were rarely moved over great dis

tances and resources tended to be utilized near their actual 

locations, employing local skills in processing and manu

facturing. The forests yielded game and furs, fuel and timber 

for domestic needs, and charcoal for ironworking, as well as 

supplying the raw material for more sophisticated products 

such as potash, tar and ships. Thus, until demands for timber 
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and ore increased through external population expansion and 

industrialization, Upper Norrland's exports were largely in 

the form of semi-processed and finished goods. 

Potash, used as a fertilizer and even in the making of such 

products as glass and soap, was obtained from the burning of 

birch wood and refining of the ash. Tirén (1 937:252f) suggests 

that the practice gained importance in Västerbotten in the 

early 1800s, encouraged by the county agricultural society 

(hushållningssällskap) y by Stockholm merchants (such as the renowned 

C F Liljewalch), and by judge C F Plagemann who, in the 1830s 

and '40s, was assigned to instruct the country folk in the 

production of potash, saltpetre, terpentine and resin. ̂  These 

were deliberate attempts to supplement local incomes and thus 

guard against famine years after crop failure. The peak exports 

from Västerbotten occurred in 1837-38 (ibid:254), but output 

declined and virtually ceased by the end of the 1850s due to 

the shortage of accessible birch wood - for it required a ton 

of dry wood to produce 1.15 kilograms of potash (ibid:258). 

Glassworks, such as Långvik (ca 1800-1880s), Strömbäck ( 1773 — 

1879) and Ytterstfors (1837-1876), survived later as they were 

based more on supplies of timber for fuel than on potash and 

lime from local villages. Indeed, Ytterstfors imported sand 

from Holland and Germany, soda from England, as well as clay 

and arsenic from Germany, for the production of window glass, 

bottles and everyday glassware (Järnfelt-Carlsson 1974:97). 

These goods were sent by sea, often in the firm's own sailing 

vessels, to Stockholm and other towns in the south and in 

Norrland (ibid:101). The importance and efficiency of coastal 

sites with adjacent loading facilities were thus appreciated 

long before the advent of steam saws. 

The burning of pine roots to produce tar and pitch was a rural 

craft of much earlier origins. These products were essential 

for the caulking of wooden ships and the waterproofing of ropes 

and cloth, so that the tar trade flourished until iron and 

steel steamships replaced timber-built sailing vessels towards 
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the end of the nineteenth century (5.1.1). Peak production 

and export from Västerbotten occurred in 1854-55, during the 

Crimean War, when the British and French navies blockaded 

Russian (and therefore Finnish) ports in the Baltic and thus 

occasioned a boom in Sweden's tar trade (Borgegård 1973:80f). 

As tar was also important in the early chemical industry, the 

trade continued with lower peaks in the mid-1880s and the 

first decade of the twentieth century - but the development of 

coal-tar as a substitute led to its ultimate decline (Wik 1941: 

87) . 

Although tar was largely produced by farmers, the trade was 

predominantly in the hands of town merchants and trading com

panies P^Many of these local merchants also had interests in 

the timber trade and sawmilling, ship-building and merchant 

vessels, and they provide examples of diversified interests 

and of the vertical integration of activities. 

A definitive history of ship-building in Upper Norrland has yet 

to be written; however, a number of local historians and en

thusiasts have published details and lists of ships built and 
8 ) owned within the region. Kurt Boberg's painstakingly compiled 

register of Västerbotten's vessels deserves a more quantitative 

analysis than is possible here, but it is evident that sailing 

ships were not only constructed in yards adjacent to thç towns 

but also in at least 25 other sites along the county's coast 

(Boberg 1977:12). Many of their names (Renholmen, Kåge, Gumboda, 

Sikeå, Dalkarlså, Ratan, Skeppsvik and Kylörn) appear as ports 

and loading places during the study period, whilst the others 

were generally used briefly or intermittently for ship-building 

and were never of any real importance commercially. Boberg's 

lists commence with the year 1767, after the first relaxation 

of the Bothnian Trade Restraint which led to the demand for 

larger vessels to be used in foreign trade; but it is obvious 

that the towns and villages already had a long tradition of 

building vessels for their own needs (Moberg 1971:12). 
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The expansion of peasant navigation and the external demand for 

new vessels to replace the losses incurred during the American 

War of Independence together produced a boom in ship-building 

during the early 1780s. Later, in the 1830s, an absolute peak 

occurred in the numbers of ships launched and it seems to have 

been related to the government policy of encouraging ship

building and a wide range of other economic activities. Various 

Stockholm merchants commissioned vessels and invested in new 

shipyards in Upper Norrland; C F Liljewalch was again prominent 

and he initiated Oscarsvarv, one of the largest yards in Luleå 

(Moberg ibid:118-122), and ordered ships from Sikeå, Skellefteå 

and other locations (Boberg op cit:5). 

The Crimean War caused an increase in demand for vessels in the 

mid-1850s and, after the Franco-Prussian War, another boom in 

Västerbotten1s ship-building occurred in the 1870s; this decade 

saw the absolute maximum tonnage of shipping launched, including 
9 ) 

the largest vessels ever built in the county. After the 1870s, 

however, competition from iron-hulled steamships proved too 

strong and most of the Västerbotten shipyards had closed by the 

1880s, the last (Ursviken) in 1901. 

From the outset, the more important shipyards were established 

by town merchants, wealthy gentry, and even public officials with 

interests in trade and shipping. In some cases the yards com

plemented existing sawmills and/or iron works, for example: 

- Baron Jonas Meldercreutz founded a shipyard at Strömsund in 

1760 to construct vessels to serve his ironworks in the Råneå 

district (Hülphers 1 789a:174); 

- the Sikeå yard (1811-1886) complemented the Robertsfors iron

works and sawmill, and ships were built to export the very 

products from which they were constructed. Indeed the company 

kept for its own use the largest vessel built in Västerbotten -

the bark Stavanger built 1880, (943 nrt) - until finally selling 

it in 1 898 (Boëthius 1 921 : 201 f); 

- similarly, the Forsell family's yard at Skeppsvik (1848-1857) 

used timber from the firm's sawmill in Sävar and iron products 

from the forges at Sävar and Johannisfors (Äsander 1974:88); and 
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- the Alderholmen shipyard (1885-1878) complemented the steamsaw 

at Sävenäs. 

There are also numerous examples in Upper Norrland of merchant 

businessmen creating vertically-integrated companies involving 

sawmill/shipyard/ship-owning activities (Wik 1950:130). In the 

1820s, J C Kempe began his business career through a partnership 

in a merchant company in Härnösand, where he first branched out 

into ship-owning and shipbuilding before taking over the water 

sawmill at Mo and establishing a loading place at Domsjö - thus 

laying the foundation of the successful MoDo company (Ahnlund 

1917:66-72). The merchant families of Scharin in Umeå, Häggström 

in Dalkarlså and Forssell in Sävar, as well as many other indi

viduals achieved similar forms of integration during the nine

teenth century (albeit on somewhat smaller scales). 

The shipbuilding industry may be viewed as the ultimate expression 

of craftmanship in Upper Norrland. A completed vessel, fitted for 

her maiden voyage, not only represented the finished product of 

a local crafts and skills but also indicated a remarkably well-

developed business organization, capable of drawing together all 

the necessary materials and trades. Although most of the vessels 

constructed in the region's shipyards were sold to merchants in 

Stockholm, the south of Sweden, or even abroad (Hülphers 1797:23f), 

many remained in local hands. Indeed their freight earnings were 

an important source of capital accumulation for the establishment 

of later industries. 

The expansion of ship-owning as a means of livelihood was thus 

a logical extension of the early craft industries and, as such, 

it merits consideration here. The early mercantile organization 

of the towns and of trade tended to concentrate wealth in the 

hands of urban-based merchants and gentry with an eye to business. 

Foreign-owned ships were excluded from Upper Norrland until 1812 

(p 74); small vessels belonged mostly to Västerbotten's country

folk and many other ships belonged to Stockholm merchant houses 
1 0 ) or to Åland (Finnish) owners. However, the greater part of 

the shipping sailing between Upper Norrland1s towns and Stockholm 
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was owned by local businessmen, alone or in partnerships. After 

the granting of active staple rights in 1765, the first venture 

abroad was a joint effort by the towns of Torneå, Luleå, Piteå 

and Umeå. Together they sponsored the construction in Umeå of 

the ship St Olof (112 svåra läster or 202.6 nrt) which sailed on 

her maiden voyage to the Mediterranean with a cargo of timber 

and tar in the spring of 1767, and returned with salt in the 
1 1)  

autumn (Hülphers 1797:21, 125). Tornea and Lulea townsmen 

sold their shares in St Olof in 1770 and reinvested in other 

ships, built and commissioned for foreign traffic. One such 

example, the Luleå ship Enigheten (159.2 nrt) had as many as 

2 3 owners, one of whom was Jonas Meldercreutz - at whose yard 

in Strömsund the vessel had been built in 1774 (see 4.2.2). 

By the 1780s Meldercreutz had bought up 7/8ths of the shares, 

illustrating the tendency towards the concentration of vessel 

ownership into the hands of a few wealthy individuals. 

The real increase in foreign traffic and in the size of local 

merchant fleets did not begin until the 1830s and '40s, when 

the sawmill industry also gathered momentum (see Fig 2.12 p 82). 

Figure 4.5 shows the growth of the locally-owned tonnage, 

engaged in both domestic and foreign trade; Västerbotten 

clearly dominated with peak volumes in the 1870s and '80s, only 

to decline abruptly before the turn of the century. Amongst the 

largest fleets in 187 3 were those of the merchant Erik Häggström 

(12 sailing ships totalling 3,465 nrt) and vice consul Lars Glas 

(7 vessels totalling 3,333 nrt), ranking 7th and 10th respect

ively among Swedish shipping companies (Gruvberger 1965:94). In 

1875/6, the Scharin firm in Umeå owned 12 ships with a total of 

some 3,700 nrt (Steckzén 1924:60). In Norrbotten, however, the 

volumes were far more modest although, through the purchase of 

steamships, the northern towns maintained their fleet tonnages 

for a further decade. 

The rise in sailing-ship tonnages appears to be related to the 

general expansion of the region's economy and to the great demand 

for shipping in the second half of the nineteenth century. The 

decline in sail resulted from the lowering of freight rates 
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Figure 4.5 Upper Norrland's merchant fleet 1785-1965 (vessels 
registered in AC and BD). 

Sources: The pre-1860 lines (dashed) are based on Nyström 
(1977:181); after 1860, tonnages are plotted at five-year 
intervals using BiSOS E and F (1860-1910) and SOS Sjöfart 
(1 91 5-1 965) . 

through increased competition from steamships, which took over 

as the principal carriers of Upper Norrland's timber and other 
1 2 )  

bulk cargoes in the 1880s (see Fig 5.2 p 246). The increase 

in Norrbotten's steamship tonnage followed the formation of 

several town-based companies operating regular passenger and 

general goods services between Norrland towns and Stockholm. 

However, these companies were in dire economic difficulties once 

the railway reached the northern towns and so, between 1911 and 

1914, they were mostly bought up by the Stockholm-based shipping 

line Svea, which then had a virtual monopoly on Norrland's 

regular coastal traffic (Fernlund 1921:160, Lundmark 1951:179ff). 
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These craft industries•and associated occupations mainly belonged 

to the late eighteenth and nineteenth centuries. After a slow 

start in Stage 1, the tempo of the establishment and expansion 

of new activities was speeded up during Stage 2 as the early 

mercantile restrictions were relaxed. Economic development was 

thus encouraged by liberal policies. That merchant shipping, tar 

and iron production, and shipbuilding all reached their highest 

levels during the second half of the nineteenth century (Stage 3a) 

is not really surprising for, although industrialization begins 

in this period, these decades represent the flowering of the pre-

industrial economy and technology. Before leaving the pre-

industrial phase, however, two other important industries must 

be considered, those of ironworking and sawmilling using water 

power. These are taken up in the following sections (4.2.2 and 

4.2.3.1). 

4.2.2 IRONWORKING 

The total number of ironworking sites is portrayed in Figure 4.6, 

which provides an overview of the life-lines not only of the 

sites themselves but also of the various types of iron-processing 

which were carried out in Upper Norrland. Figure 4.6B shows that 

the peak numbers of sites and activities were attained in the 

early 1850s but, as mentioned earlier (p 182), the peak output 

of iron products occurred in the 1880s — again following the 

principle shown in Figure 3.12 (p 120), with a marked expansion 

in the capacity of the later (twentieth century) industries. 

A thorough investigation of the iron industry is not undertaken 

here and therefore reference is made to Figure 4.3 (p 187), 

showing those ironworks which.can be related to SCA's predecessors 

in Upper Norrland and which serve to exemplify the early indus

try s problems of location, production and transport.^^^ 

The earliest ironworks in the study area were established at 

Junosuando (1647) and Kengis (1649) and were evidently based 

upon the discovery of iron ore deposits near the former site 

(Norberg 1958:7). Other deposits were found at Svappavaara, 

Gällivare and Kiruna before the mid-eighteenth century; however, 
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transportation problems and the quality of the ores long in

hibited large-scale development. In order to make suitable pig 

iron for the production of malleable bar iron it was deemed 

advisable to blend Norrbotten ore with other types, shipped from 

Roslagen (Herräng and Dannemora) and Utö, and even with pig iron 
1 4 ) 

from Bergslagen. Hence the main reason for the increase in 

ironworking in Upper Norrland was not so much the attraction of 

its iron ore resources but rather the availability of forest 

(for the production of the necessary charcoal) and of water 

power for hammers and bellows; for central Sweden was already 

experiencing a fuel shortage in the early 1700s (Norberg 1952:3). 

As mentioned before, the iron industry was encouraged by generous 

grants of rekognitionsskog (p 69); nevertheless, the costs of 

construction and transport for these northern ironworks required 

considerable capital, so that the main investors tended to be 

people of status from southern Sweden (or even from abroad) 

rather than local entrepreneurs. A good example of this occurred 

in the 1740s when Lieutenant Jonas Meldercreutz (later captain 

and professor) and Abraham Steinholtz laid the foundations of 

what was much later to become the Gellivare group of industries, 

by building a bar-iron forge at "Melderstein" (19) and a blast 

furnace at Strömsund (16).^^ The latter site also contained a 

shipyard (p 192) and served as the main loading place for the 

company's industries in the Råneå area. Smithies for the manu

facture of wrought ironware were constructed at Melderstein and 

Fredrikafors (18), thus forming a well-integrated complex. In 

the general absence of roads, the Gällivare ore was transported 

by Lapps using reindeer-drawn sleds (170 kilos per animal) as 

far as Degersel and thence horse-drawn by farmers to the blast 

furnace at Strömsund (Forsström 1973:22). Even when the new blast 

furnace at Avafors (14) replaced Strömsund in the 1830s, the 

distance from the main ore supply was still some 180 kilometres. 

The imported ore and pig iron came by sea to Strömsund during 

the short summer shipping season; from the blast furnace the pig 

iron went by road to Melderstein where it was hammered into 

bars of wrought iron; then the bars were either used to manu

facture ironware (mainly for local use) or returned to Strömsund 
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for shipment to Stockholm. Clearly, proximity to the coast was 

an important location factor for the iron industry and, as the 

townsmen insisted that ironworks had to be sited well away from 

the towns, new loading places were essential. 

After the death of Melderstein (1785), the next major phase in 

the development of Norrbotten's iron industry began when Baron 

Samuel Gustaf Hermelin took over Melderstein and obtained 

privileges for several new ironworks and fine-blade sawmills at 

around the turn of the century. Of these, the Seiet complex 

(25) was the most important - with a blast furnace, bar-iron 

forge and smithy - and it became the administrative centre for 

the Hermelin concern. Once again ore came from both Gällivare 

and central Sweden; the imported ore was originally unloaded 

at Avan and hauled overland to Seiet, but Gäddvik soon took 

over this function and also served as the port of departure for 

bar iron, carried in the company's own ships to Stockholm and 

abroad. Both at Alter (31) and Törefors (13) new bar-iron forges 

and fine-blade sawmills were built by Hermelin. Like Seiet and 

Melderstein, the Alter works were located some distance inland 

(the 1850 map, Fig 4.8 p 231); here too the relatively small 

rivers and their rapids made water transport to the coast 

impossible, so that a road had to be constructed to a loading 

place at Granholmen. The falls on which the Törefors blast 

furnace was sited, however, were sufficiently close to the sea 

for the direct transfer of goods - at least until vessel sizes 

and natural factors necessitated the adoption of a new site 

farther out. 

Gyljen's blast furnace and water sawmill (6) were also founded 

by Hermelin but were later sold, eventually coming into the hands 

of the timber company of Bergman S Hwnmel. This was one of the 

most remote locations chosen by Hermelin and the rather short

lived iron production (1828-1856) possibly reflects the high 

costs of transporting ore from Gällivare and of driving pig iron 

by road to Tore harbour, from where it was sold to the nearby 

forges or shipped southwards (Lindgren 1944:40). As the sale of 

pig iron was restricted to the home market until 1856, none of 
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Gyljen's output figured in the export trade. 

In Västerbotten ironworks were less numerous - presumably 

because of the general absence of local ore. Apart from the two 

largest complexes of Robertsfors (B) and Olofsfors (which were 

established in the mid-eighteenth century by the Stockholm 

merchants John Jennings and Robert Finlay), the small bar-iron 

forge at Sävar (45) is of interest as an example of a local 

family enterprise. It was privileged in 1804 and, by the follow

ing year, the merchant brothers Erik and Per Forssell had begun 

iron production at a site on the little Sävar river, opposite 

their fine-blade sawmill. Pig iron had to be shipped from 

Bergslagen to the firm's loading place at Skeppsvik, loaded 

into horse-drawn waggons and driven some 12 kilometres to Sävar 

(Åsander 1974:84). The return journey was made with the 

wrought iron and finished ironware bound fast to rafts of sawn 

timber, which were floated downstream to Skeppsvik. Much of the 

ironware was used in the Forssells1 shipyard (p 192) and the 

company was well-integrated. 

During the 1850s, despite the Crimean War, the largest number 

of ironworks were in operation and production and trade con

tinued much as normal. Examples of the industry's output and flow 

of products can be seen in Table 4.1 (opposite). 

As there was no export trade in pig iron before 1856, production 

was normally consumed by the local bar-iron forges (see the 

arrows in Table 4.1). Only a minor portion of the bar iron was 

converted into finished and semi-finished wrought iron goods and 

the remainder was exported. Stockholm retained its importance 

as the major centre for the re-export of iron, well into the 

second half of the nineteenth century, but even by the later 

1850s iron exports from Norrland were shipped directly to England, 

Holland and Belgium. Despite the acts which freed the production 

of bar and pig iron (1835 and 1846 respectively), quantities 

were not very impressive. Indeed, even though iron output 

generally increased until the 1880s, the industry began to fade 

in relative importance as the sawmill industry gathered 
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Table 4.1 The production of iron at SCA-related works in 1854. 

Ref ) Location Pig iron Bar iron Ironware Loading place 
no' ̂ (tons) (tons) (tons) (Ref no)^ 

^ TÖI 
6 Gyljen 387. 60^ - ^ Töre (19)  

13 Törefors >104.72 >5.27 

14 Avafors 354.45^Vv 
15 Vitåfors - -^*134.13 - J> Strömsund (22) 

19 Melderstein - ^317.73 >16.15 J 
25 Seiet 340. 34 ̂ - »134.47 »36 .38 Avan/Gäddvik (34/35) 

31 Alter - ^197.71 - Granholmen (41) 

Total 1,082.39 888.76 57.80 

% of BD 87.6 77.9 58.2 

45 Sävar - 192.10 »42.84 Skeppsvik (97) 

% of AC - 23.3 31.9 

Sources: Data from Norberg's tables ( 1958 :240f,248f , 254f) . 

Notes: 1) Numbers refer to Figures 4.3 (p 187) and 4.8 (pp 231ff). 
2) Numbers refer to Figure 8.1 (p 317). 

momentum in the early part of the century. None of the owners 

of this northern group of ironworks reaped much profit from the 

business. Meldercreutz died in debt (1785), Hermelin went 

bankrupt (1812), and during the period of royal ownership 

(1818-1855) the losses were also considerable (Forsström 1973:43). 

The difficulties of distance and high transport costs in 

northern Sweden were already apparent. 

Apart from the traditional use of sawn timber as stowage for 

bar iron (p 75), wood products also provided a relatively light 

cargo to complement the small quantities of iron that con

temporary ships could carry. It was therefore advantageous for 

ironworks owners to have supplies of timber available at their 

loading places and indeed ironworks and sawmills, despite their 

competition for forest, were complementary in other ways. Before 

the development of the woodpulp industry, sawmill waste was of 

little value other than for the production of charcoal for 
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fueling iron- or glassworks. As ironworks often had to go far 

afield for their charcoal needs (some 25 kilometres in the case 

of Seiet), the costs of transport became a critical factor in 

determining their profitability (Hoppe 1945:156). The juxta

position of ironworks and water sawmills was therefore common 

and, in time, these sawmills helped to sustain the tottering 

iron industry (4.2.3). 

The various Gellivave companies, which followed the sale of the 

Crown's ironworking interests in Norrbotten in 1855, experienced 

considerable economic difficulties and their activities polar-
1 7 ) ized increasingly into iron mining and sawmilling. The main 

attempt to revive the iron industry came in 1878 with the 

construction of a large complex at Altappen (29), consisting 

of a rolling mill, foundry and engineering workshop. The site 

was on a group of islands (Finnklipporna) in the mouth of the 

Lule River and adjacent to a large steam sawmill, which had 

been erected in the previous year and supplied material for 

charcoal production. The output of rolled iron rose to a peak 

of 1,7 27 tons in 1889, which was almost 69% of Upper Norrland's 

production for the year and equivalent to the total bar-iron 

output in the region in 1854 (Norberg 1958:table II). In the 

following year, however, the ironworks were destroyed by fire 

and never rebuilt - marking the virtual end of the company's 

attempts to process its ore commercially. Profitability had 

greatly declined through high production costs and the low 

international selling prices, resulting from the increased use 

abroad of coke rather than charcoal for smelting. The sudden 

death of the charcoal industry in the latter decades of the 

nineteenth century (Fig 4.6 p 196) was not only a local 

phenomenon in Upper Norrland, but also occurred on a far 

larger scale in the hearth zone of Swedish ironworking - ie 

Bergslagen (Eriksson 1955). 

With the final collapse of various English attempts to form a 

viable Gellivare com pany in the late 1880s, the new railway 

between Gällivare and Luleå (Svartön) was purchased by the 

state and C 0 Bergman (of the timber firm of Bergman Hummel & Co) 
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successfully staked a claim to the mining rights - so that 

in 1891 the Gällivare mines came under a new company, AB Gellivare 

Malmfält (AGM).1^ In 1890, the even larger ore field in the 

Kiruna area formed the basis for Luossavaara-Kiirunavaara AB (LKAB) ; 

LKAB shares were bought up three years later by AGM and then, 

when Kiruna ore began to be exported via the new state-built 

railway to Narvik in 1903, the two companies were acquired by 

Grängesbergsbolaget (from central Sweden) . Under the agreement of" 

1907 the state took over half-ownership in LKAB in return for 

transport concessions, at the same time as the Gällivare mines 

were transferred from AGM to LKAB; thus Sweden's two largest 

iron mines came partly into state hands (Fritz 1967:105-7). In 

1957 the state took up its option to buy most of Grängesberg's 

shares in LKAB, and today the company is fully state-owned. 

In the twentieth century, various attempts have been made to 

revive the iron industry and to process the ore rather than 

simply exporting it as a staple product. The first involved 

the construction of an ironworks (Luleå Järnverk AB) at Karlsvik 

(26), by the entrepreneur William Olsson and the timber company 

of Nordiska Trävaru AB> both with sawmill interests in the Luleå 

area. The works produced pig iron between 1906 and 1925, using 

charcoal from local sawmills (eg Altappen and Stensborg) and 

from floated timber (Wik 1941:99, Dyverfeldt 1974:41). The 

development of a hydro-electric power station at Porjus on the 

Lule River encouraged the establishment of an electric smelter, 

which produced pig iron and silicon iron from Gällivare and 

Kiruna ore between 1917 and the early 1950s - but quantities 

were generally small (Carlsson 1 942:568). A more successful 

attempt arose from the state decision to form Norrbottens Järnverk AB 

(NJA) and the first works at Svartön began production in 1944. 

NJA is now Luleå's largest single employer and in 1976 its quays 

handled over 10 % of the port's total volume of goods in the 

form of coke, limestone, oil and scrap-iron imports, together 

with iron and steel exports. The port's total of 7.5 million 

tons of cargo is overwhelmingly dominated by the export of iron 

ore (4.6 million tons), and the import of coking coal (almost 

1 million tons) and oil products; so that iron-mining and ore-
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processing industries clearly account for Luleå's pride of place 

among Upper Norrland's ports and provide a classic example of 
19) 

local specialization. 

4.2.3 THE SAWMILL INDUSTRY 

Pre-dating sawing, the rough hewing of timber with broad-axes 

was for long a traditional rural activity. Such methods were 

used for dressing logs for house and barn construction and 

later for producing squared timber in the form of balks, spars 

and sleepers. The export of hand-hewn goods climbed rapidly in 

the mid-nineteenth century through external demands for heavy 

construction materials for docks, railways and factories. The 

absolute peak in exports occurred in 1873 (Wik 1941:67), but 

declined markedly in the succeeding century as builders abroad 

began to favour cheaper sawn dimensions for housing (Söderlund 

1952:66). The production of balks and spars took place either 

inland near the river floatways or in coastal balk pits (Wik 

1950:200). As little capital was required, the trade in hewn 

timber was also a means of accumulating sufficient cash re

sources for the establishment of fine-blade sawmills in the 

eighteenth century. 

4.2.3.1 Water-powered sawmills 

The mechanical sawing of timber in Upper Norrland dates from 

1573-74, when the Crown founded the first water-powered saw

mills at Skortsjö by the Mo river, at Rickleå and at an unknown 

site in the Skellefteå district; these saws probably comp

lemented local shipyards, filial to Stockholm merchant houses 

(Carlgren 1926:14). The exceedingly primitive technology con

sisted of a single coarse iron sawblade set in a wooden frame 

and geared to an undershot water-wheel, which was only able to 

operate for a few days or weeks each year (when river conditions 

permitted). Restricted production and the poor quality of sawn 

timber undoubtedly led to the increase in hand-sawn products, 

which probably dominated in shipbuilding, furthermore, the 

coarse-blade saws wasted some 15% of a log. All these 
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factors contributed to the low standing of sawmilling vis-à-vis 

ironworking at the start of the study period (p 70). 

In 17 39 deliberate steps were taken to encourage the establish

ment of the more efficient fine-blade water-driven saws, by the 

granting of special cutting privileges (stockfångst) in allotted 

areas of crown forest (p 70). Most of the new privileged saw

mills produced for sale rather than for domestic requirements 

and were financed by external as well as local capital. The 

stookfångst system continued even after 1820 when the further 

granting of cutting rights to new mills was abandoned in prin

ciple. In contrast with central and southern Norrland, the 

relatively sparse settlement and low proportion of farmer-

owned forest in Upper Norrland permitted a concentration of 

fine-blade saws in the two northern counties, especially in 

Västerbotten (see Fig 4.8 p 231f). In 1825, it appears that 

49 (72%) of Norrland's total of 68 fine-blade sawmills were 

located in Upper Norrland, with 33 in Västerbotten and 16 in 

Norrbotten (Carlgren 1926:154). Table 4.2 (overleaf) lists those 

saws with stookfångst privileges still in effect in 1868, and the 

large number in Västerbotten (21 mills) is most likely due to the 

weaker development of ironworking than in Norrbotten (only 10 

mills). The true significance of these sawing privileges became 

clear as the stookfångst system came to an end through the 

delimitation of crown forests from those owned by private 

individuals or communities (ie awittving) . As compensation for 

their former cutting rights, sawmills acquired extremely 

generous grants of forest property and, until 1906, companies 

were also able to purchase forest land from homesteads and 

farmers to ensure regular supplies of timber. Thus, those 

sawmills which had held stookfångst rights normally flourished 

and several of them formed the basis for the large Upper Norrland 

companies which ultimately came under SCA (see Fig 4.9 p 237). 

The map for 1871 (Fig 4.8 p 232) shows the distribution of the 

major water sawmills; as for the ironworks, all the locations 

are below the highest shore-line and fall into three categories -

inland, near, and at the coast. 
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Table 4.2 A list of privileged sawmills in the study area in 
1868, arranged by customs districts. 

County Customs 
district 

Sawmills (with privilege year) 

Norr

botten 

Haparanda 

Luleå 

Piteå 

J Björkfors (1764), Ekfors (1796), 
1 Törefors (1799), Gyljen (1805) 

Seiet (1796, Ljuså (1798), Vitåfors (1819) 

f Borgfors (1756), Storfors (1 765), Degerfors 

[ (1795) 

f Brännfors (1760), Lejonström (1780), Bureå 

Skellefteå \ Holmfors (1795), Stenfors & Ytterstfors  

(1796), Klintfors (1812) 

Hyngelsböle (1759), Håknäs (1760/1), Sävar 

(1787), Hörnefors (1788), Olofsfors (1790), 

Norrfors (1791), Ratu (1795), Dalkarlså 

(1804), Fällforså (1806), Kassjö (1816), 

Baggböle (1819), Robertsfors (1831), Östra 

Sjuismark (1832), Tväråmark (1845) 

Söderå/Mo (1758) 

Väster

botten 

Väster

norrland 

Umeå 

Ö-vik 

Sources: adapted from Wik (1 950:44), Carlgren (1926 : 101/2), 
Arcadius & Âsander (1976). 

NB Sawmills related to SCA and its predecessors are underlined and appear in 
Figures 4.3 and 4.8 (pp 187 & 231 f respectively. 

1) In the case of inland sawmills, distances of up to 60 kilo

metres may separate them from their coastal loading sites. 

Gyljen ironworks (6) has already been mentioned (p 199), but its 

sawmill used a different means of transport to the coast -

floating its sawn products in the form of rafts down the Kalix 

River to the company's loading places at Karlsborg, Låsholmen, 

Björnskäret, etc. The high costs of floating finished goods over 

such a long distance were partly offset by the high value of the 

thick deals (3" x 9") in which the sawmill specialized; and, 

although full production appears to have ended in 1888, the saw 

was not totally abandoned until 1893 (Sällström-Nygren 1967:54f, 

Wik 1950:107). Similarly, Övre Svartlå (22) and Ljuså (23) - two 

other mills belonging to the Gellivare group of industries -

together with Bodträskfors (21) were also located far inland and 

floated their products down the Lule River to Avan, Gäddvik and 
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other coastal sites. 

2) Normally, however, the export sawmills lay within some 20 

kilometres of the coast so that, in cases where the rivers were 

totally unsuitable for floating, rough tracks or winter roads 

could be used by horse-drawn vehicles. Thus, Seiet (25), Hälle

ström (30) and Alter (31) had high transport costs despite their 

relative proximity to the sea. Generally floating was still the 

main method and over short distances it does not seem to have 

added too much to watersaw production costs. Björkfors (3), 

Borgfors (33), Storfors (34) , Sävar (45) and Norrfors/Baggböle 

(46/47) for example continued to use floating well into the 

1880s - at a time when steamsaws dominated the industry in 
20 ) terms of output. 

3) The last group of water-driven sawmills was based on the 

presence of rapids and small falls near to the mouths of certain 

rivers - conditions which made for ideal saw locations. Ytterst

fors (43) and Brännfors (40) lay within a kilometre or two of 

their original loading places; that they outlived most other 

water-driven saws, surviving until 1908 and '09 respectively 

(Fig 4.3, p 187), demonstrates the advantage of their nearness to 

the coast in keeping down the quayside cost of sawn timber. 

The restraints and policies of the mercantile era not only 

limited production and export but also influenced the patterns 

of industrial location and of the associated ports and loading 

places. Despite the general principle that ironworks and saw

mills should not be located so that they competed for forest, 

Hermelin and others managed to obtain permission to erect fine-

blade saws adjacent to their ironworks. During depressions in 

the charcoal-iron trade, and when sawing was freed from output 

restrictions (p 71), it was relatively easy to expand these saw

mills and to increase production for export. As the major river 

valleys provided access to large areas of forest, several saw

mills could be established within their coastal reaches without 

occasioning too much competition. Hence the mouths of large 

rivers usually had a number of separate loading places in close 
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proximity and, as most of the smaller rivers supported one or 

more sawmills, the loading sites came to be scattered along the 

coast like a string of pearls (p 100). 

The sawmill at Baggböle (47) provides an example of a very 

successful and long-lived watersaw, which dominated the timber 

industry in the Urne valley throughout much of the nineteenth 

century. Dating from 1819, Baggböle's most important phase of 

production began after it was purchased by the Göteborg firm 

of James Diokson S Company in 1840. Of Scottish origin, the 

brothers Robert and James Dickson moved to Göteborg between the 

years 1808-10 and there established a merchant company to export 
21 ) iron and timber. Another member of the family represented them 

in London and indeed it was England which soon came to dominate 

the Swedish export market. Branching out from trading activities, 

the Dicksons began to buy up and establish a number of fine-blade 
22) 

sawmills, first in Värmland and then in Norrland. By 1842 

the Baggböle saw had been rebuilt and enlarged, and much capital 

was invested in the clearance of obstructions from the Urne and 

Vindel Rivers. The floating of logs to the mill and of sawn 

timber to the coast was thus facilitated and made cheaper, which 

undoubtedly contributed to the longevity of the Dickson water-

saws. The Dicksons, at great expense, pushed the watersaws to 

the limits of their capacity; the company's mills thus provide 

excellent examples of large capital investments resulting in 

industrial inertia and a seeming reluctance to adopt the steam-

saw innovation - whereas other smaller concerns took up the new 

steam technology with more alacrity (Carlgren 1926:132). 

Already by 1851, after some eleven years of Dickson ownership, 
23) Baggböle was sawing 14,816 dozens (ca 2,058 standards) This 

was about six times the 2,511 dozens (ca 349 standards) pro

duced by the average watersaw in Upper Norrland (Wik 1950:90). 

In 1874, the saw achieved its peak output of some 6 2,000 dozens 

(ca 8,600 standards), which was over eleven times the then 

current average of 704 standards (ibid:126) - clearly indicating 

the increase in watersaw capacities. Towards the end of the 

nineteenth century the larger sawmills such as Baggböle had 
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undergone numerous technical improvements, with better water-

wheels, iron working-parts, and finally the installation of 

turbines - which greatly increased efficiency (Högstadius 

1876:308).24 

Perhaps the over-riding factor behind the longevity of Baggböle 

and other early sawmills was the fact that their stockfångst 

privileges could not be directly transferred to new steamsaws, 

as avvittring in Lappmark areas did not start in earnest until 
25) 1873 and was not completed until 1924. Difficulties in obtain

ing sufficient timber to enable full use to be made of the sawmill's 

capacity appear to have led the company into disrepute in the 

1860s, when the illegal cutting of timber in crown forest and 

unscrupulous methods of purchasing forest from unwitting farmers 

came to be termed baggböléri (Wik 1950:46-9). By 1876, Högstadius 

(op cit) could write that Baggböle had already obtained extensive 

forest area in Degerfors parish in exchange for certain of its 

stockfångst rights; but the process was slow and was probably not 

completed until the 1880s, when the Baggböle saw was finally 

abandoned in favour of the new steamsaw at Holmsund (see Fig 4.3 

p 187, and Table 4.3 p 214 ). 

The transport system used by Baggböle and the majority of water 

sawmills in Upper Norrland was predominantly based on the rivers 

as floatways (5.2.2). On leaving the saw at Baggböle, the deals 

and boards were carried past the falls by means of a kilometre-

long timber flume down to calmer water at Klockarböle. Here 

15 men were employed to make up rafts, laying 400 dozens 

(ca 4,800 planks) criss-cross and binding them together with 

chains. Then the rafts were partly rowed and partly sailed 

downstream - originally to the town waterfront at Umeå but, 

after 1848, further down to the timber-yard at Holmsund - and 

the 20 kilometres from saw to coast was normally covered in 

under 24 hours (Högstadius op cit). Men then dismantled the 

rafts and women and children scrubbed the timber free from sand 

and silt before it was stacked to dry out; this heavy labour 

requirement led to the formation of a company community at 

Holmsund a decade before the first steamsaws appeared in the 
district. 
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The financial success of the Dicksons and the longevity of 

Baggböle and other large watersaws thus seems to have been 

based on continuous investment in sawmill improvements, floatway 

clearance (reducing damage, delay, and transport costs) and on 

the vertical integration of the company's diverse activities -

which included forest ownership, sawmilling, shipping interests 

and even the marketing of the timber abroad. 

Despite the success of similar large-scale enterprises, the water-

powered sawmills suffered from certain insurmountable drawbacks 

in comparison with steamsaws and the following factors con

tributed to their decline: 

1) foremost was the fact that, even with improvements in water-

saw technology, the mills were unable to operate for more than 

half the year due to the regional restraint of the freezing of 

rivers in winter (Wik 1 950: 120ff) ; 

2) the costs of building the necessary dams and of river clear

ance downstream probably meant that watersaws were barely 

cheaper to construct than steamsaws, and their generally lower 

capacities per saw-frame reduced their relative efficiency; 

3) the appearance, if not the quality, of floated water-sawn 

products was inferior and commanded lower prices in most of the 

foreign markets than "bright" timber from the steamsaws (Wik 

1950:123, Söderlund 1952:29); and 

4) the watersaws suffered extra production costs (over and 

above those of sawing) as the products still had to be trans

ported to the coast. Thus distance from the coast, reflected in 

haulage or floating costs, contributed further to their weaker 

position in competition with steamsaws (Sällström-Nygren 

1967:58). 

With reference to Figure 4.1 (p 184) and Table 4.2 (p 206), it 

should be pointed out that those sawmills with forest privileges 

were mainly established before 1820. Most of them survived into 

the late nineteenth century as their owners were anxious to 

exploit their rights to the full and for as long as possible. 
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Sometimes the privileges were transferred from one site to 

another (but only between watersaws and not to steamsaws), or 

the saws were enlarged and improved, and increased stoakfångst 

allocations were sought. The rapid increase in the number of saw

mills in the 1850s and '60s therefore consisted mainly of saws which 

lacked forest rights or holdings of their own, and this second 

wave of fine-blade sawmills simply reflects the efforts made to 

take advantage of the relaxation of internal and external re

straints and of the increased foreign demand for sawn timber. 

Possibly these later sawmills represent another innovation curve, 

introducing improved water-power technology, but it seems more 

likely that they form the final upsurge in the acceptance of 

fine-blade saws by the "late majority" and the "laggards"; the 

owners of these new mills were often farmers who had previously 

operated coarse-blade saws for domestic consumption, or even 

ironworks' owners seeking compensation for the decline in their 

sales of iron (Wik 1950:117). 

In the 1870s the watersaws achieved their peak numbers and 

production, but steamsaws were already gaining considerable 

ground and, with their larger capacities (Table 4.3 p 214), 

they probably took over as the leading producers of deals and 

boards in Upper Norrland before the end of Stage 3a (ie before 

1885). Nevertheless, this stage may be said to represent the 

optimum distribution and production of the watersaws-and, 

although it is clearly transitional and includes the start of 

industrialization, it seems to belong more to the study area's 

pre-industrial epoch. 

Stage 3b is equally clearly the first period when industrialized 

technology predominates, with the application of steam both in 

the sawmill industry (4.2.3.2) and at sea (5.1.1). Between 1880 

and 1900, the abrupt decline in the number of watersaws has 

been termed the "death of the sawmills"(Wik 1950:137). The 

survivors were mainly the larger mills such as Ytterstfors (43), 

Robertsfors (B), Hörnefors and Lejonström - with good access to 

coastal loading places - together with a number of smaller saws 

located near the new railway system (ibid:141ff). The very 
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last water-powered mill to close was Robertsfors which, with its 

efficient water turbines, continued production until 19 36; but it 

also had the additional advantages of an adjacent pulp mill and a 

railway link with its loading place at Sikeå (see 5.2.3). 

4.2.3.2 Steam-powered sawmills 

The introduction of steam engines to drive frame-saws largely-

freed the industry from seasonal restrictions on output and from 

the necessity of locating inland near waterfalls and rapids. As 

motorized transport came much later (5.2.4), rivers maintained 

their significance as floatways so that their mouths and estu

aries provided the best sites for the accumulation of logs and 

for the direct shipment of sawn products. The majority of the then 

existing loading places belonged to the old watersaws and these 

were usually utilized by their owners as the sites for new 

steamsaws. Many other locations were also taken into use as the 

sawmill industry continued to diffuse during Stage 3b. The apparent 

stability in the numbers of loading places during this stage 

was shown earlier to be the net result of port substitution 

(Figures 3.2 and 3.3, p 95), which can now be explained by 

changes in sawmill technology and location. 

The steam-powered sawmill was introduced into Sweden in 1849, in 
21) the Sundsvall district. The first steamsaw in Upper Norrland 

appeared some ten years later, in 1858/9 at Sandvik (49) in the 

Urne estuary. This was closely followed in the early 1860s by 

Bergsvik (35) and Munksund (38) in the Piteå district, by 

Sävenäs in the Skellefteå estuary and by Karlsborg (8), just 

outside the mouth of the Kalix River. Clearly the towns no 

longer opposed new industry in their vicinities and the sig

nificance of the major river floatways is obvious from the 

outset. The map for 1871 (Fig 4.8 p 232) illustrates the early 

ste.amsaw concentration and, even by 1913, this pattern is still 

evident. 

Of Wik's four types of steamsaw location (Wik 1950:143), the 

most important in Upper Norrland were: • 
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1) The estuaries, bays arid islands at the mouths of the 

large and mediumrsized rivers (ie mountain and forest rivers of 

Table 2.1, p 41), which account for the majority of the major 

export sawmills; 

2) other coastal sites - such as Skede near Örnsköldsvik, Sand

holmen near Jävreån, and Mo-Norrbyskär (F), on an island near the 

öre River mouth; all these benefited from their proximity 

either to important floatways or to industrial areas, where 

timber was accumulated by rileans of coastal floating using 

steam-powered tugboats ; and 

3) sites near to rail facilities which, after the 1890s, opened 

up new transport possibilities for saws producing mainly for 

the domestic and Danish markets, and which focused exports 

from inland on the town ports. 

Other sites were of less significance, as they were mainly related 

to villages and local requirements and had less need for coastal 

contact. The survival of ironworks and watersaws in Upper Norrland 

during the steamsaw period (Stage 3b) was largely due to the fact 

that forest privileges were still related to individual works 

and mills and were not transferable. Thus, in order to maintain 

access to cheap crown timber, such industries had to continue 

production. The Gellivave company's old water-driven saws at 

Vitåfors (15), Seiet (25), and Alter (31) were still officially 

operating in 1891 - although the latter does not figure in the 

list of exporting sawmills in the late 1880s (Table 4.3 p 214). 

However, the possibilities of rationalizing sawing by concen

trating production on large coastal steamsaws were appreciated 

by the leading timber exporters. Table 4.3 shows how all the 

major exporting companies related to SCA owned both water- and 

steam-driven mills during the period of change-over. 

Although the 12 watersaws represented some 39% of the total 

number of sawmills they only accounted for 18% of the export 

volume of sawn timber, whereas the 19 steamsaws dominated with 

82%. In the late 1880s the average output of a steamsaw was 

3,900 standards, while the watersaws only averaged 1,400 
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Table 4.3 Sawmills belonging to SCA-related companies in Upper 
Norrland in the late 1880s, together with their approximate 
annual shipments and number of saw-frames. 

Export 
company 

(total stds) 

Water-driven sawmills 

Ref Location stds frames 
no 

Steam-powered sawmills 

Ref Location stds 
no 

frames 

AB Bergman, 
Hummel & Co. 
(17,500) 

(6) Gyljen 1,000 2 
(4) Rödupp 500 2 
(7) Yttermor- 500 2 

järv 

(12) Nyborg 6,000 
(9) Båtskärs- 3,500 

näs 
(8) Karlsborg 6,000 

(2 saws) 

Gellivare AB 
(17,000) 

(15) 
(25) 

Vitåfors 500 2 
Seiet 500 1 

(29) Altappen 12,000 
(38) Munksund 4,000 

Sandviks Ång-
sågs AB 
(9,000) 

(45) Sävar 2,500 2x2 (49) Sandvik 6,500 

AB Storfors 
(9,800) 

(40) Bränn- 2,500 2x2 
fors 

(34) Storfors 800 2 

(35) Bergsvik 2,500 2 
(36) Storfors 2,500 3 
(41) Renholmen 1,500 2 

AB Bodträskfors 
(7,000) 

( 2 1 )  Bodträsk-1,000 2x2 
fors 

(26) Karlsvik 5,000 
(-) Luleå 1,000 

AB Ytterstfors 
(7,000) 

(43) Ytterst- 5,000 4x2 
fors 

(44) Furuö-
grund 

2,000 2x2 

Svartviks AB 
(Dioksons) 
(7,000) 

(47) Baggböle 1,000 12 (50) Holmsund 6,000 

Other com
panies 
(single saw
mills) 

(3) Björk- 1,000 2 
fors 

(13) Törefors 3,600 3 
(17) Jämtösund 1,000 1 
(39) Skuthamn 4,000 4 
(42) Båtvik 2,000 4 
(51) Obbola ca 5,000 10 
(1) Sandvik-

Seskarö ? ? 
(new) 

Source: HÖrnell (1889). 

NB Reference numbers• again, refer to Figures 4. 3 (p 187) and 4.8 (pp 231 ff). 
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standards - little more than one-third as much. This differ

ence was related more to the larger size of steamsaws rather 

than to their greater sawing efficiency per frame. Certainly 

the steam sawmills were independent of river flow, as they 

burned saw waste to power their engines? the steamsaw at Furuö-

grund (44), for example, operated for 250 days in 1891, compared 

with 125 days at the Ytterstfors (43) watersaw (Wik ibid:122). 

However, the Ytterstfors saw had been modernized so that its four 

double-frames could produce some 5,000 standards compared with 

Furuögrund's 2,000 (using two double-frames), and thus it was in 

many respects more effective. 

If such levels of efficiency were possible, why did the change

over to steam take place? The benefits of coastal location may 

be reiterated: Steam-sawn timber was invariably unfloated and 

therefore "bright", better suiting the tastes of the major 

importing country (England); furthermore, by sawing near the 

timber-yard and adjacent loading quays the transport costs from 

saw to shipside were lower and considerable inconvenience and 

extra handling were avoided, resulting in clear advantages for 

the steamsaws. 

The volume of sawn timber exports for Norrland and for the 

individual customs districts of Upper Norrland has been studied 

in some detail for the period 1850-1937 by Harald Wik. 

He clearly identifies export booms during the late 1890s and 

again in the late 1920s, when many steamsaws appear to have been 

driven to full capacity. Among the largest were Munksund (38) 

and Holmsund (50), with over 16,000 and 11,000 standards re

spectively in 1899, together with Altappen (29) and Sandvik (49), 

which both sawed around 12,000 standards at the turn of the 

century. Such large-scale production obviously attracted shipping 

and Figure 3.17 (p 150) illustrates the volume of activity at 

those sawmill loading places with groundage rights for the 

selected years of 1871 and 1913. Apart from the iron-ore traffic 

in Luleå, the 1913 map displays a pattern which is almost 

entirely the result of steamsaw activity - as few pulp mills 
29 ) 

were yet in production. 
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The costs of establishing large export sawmills were considerable 

and, in order to finance construction, joint stock companies 

(aktiebolag, abbreviated to AB) were normally formed. These ranged 

from one-saw concerns such as Skuthamns AB (1872) to the large-

scale timber export company of AB Bergman Hummel & Co (1873) , with 

share capitals of 160,000 and 2.5 million crowns respectively. 

In most cases the steamsaws were built by water sawmill owners 

who already had experience, contacts, loading sites and sources 

of timber supply. The rapid rise in sawmill numbers in the 1860s 

and '70s slackened off in the 1880s, only to be renewed in the 

following decade (Fig 4.1 p 184). The absolute peak was reached 

around 1920, after which a second sawmill "death" took place -

this time among the steam-powered frame-saws. (Wik 1950:166). 

The majority of the small companies that had started up on the 

basis of a single steam sawmill soon faced bankruptcy when 

prices fell and were forced to go into liquidation, often 

selling out to a larger concern. If the saw was modern and 

efficient it frequently continued to operate, granted that the 

timber resources of the new parent company could support it. 

Otherwise mills were simply closed down, and the only traces 

remaining today are rotting and eroded quaysides and overgrown 

timber-yards. These financial difficulties arose through over

production, which resulted both in a fall in prices paid for 

sawn timber and in a scarcity of suitably-sized logs for sawing. 

Before the 1880s, the normal top measurement of a log was some 

10" in diameter but by the turn of the century sawmills were 

using logs of 6" or less. Even the large companies, founded on 

early cutting privileges and forest ownership, experienced 

difficulties as their timber stocks became depleted and logs 

had to be bought from further inland or even floated along the 

coast from other regions (Winberg 1944 :68f,122f). 

A process of natural selection thus began to take place as only 

those mills with the best-assured timber supplies and the most 

efficient production survived. During World War I, towards the 

end of the steam age, three large companies combined (Munksunds 

Sågverk ABt Itterètfors Trävaru AB and AB Storfors) and by 1918 the 
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numerous industries that had been brought together under the 

Baltiska Trävaru AB were also incorporated. ̂  ̂ Almost all of Norr

botten's main timber industries thus came under the influence 

of one company, AB Ytterstfors-Munksund (4.4). This was to enable 

the rationalization of raw material supply, industrial locations 

and exports on a grand scale, beginning a process which SCA was 

to continue in the later stages of development after 1934. 

The merging of sawmills into larger holdings also permitted 

greater degree of central control to be applied to output and 

export. In boom years, when prices were high, every available 

saw-frame would be operating but, when economic depressions 

occurred, the oldest and least efficient sawmills were abandoned. 

The survival of sawmills, however, also depended on their 

loading efficiency, for vessel turn-round times began to play 

an increasing role in the economics of transport (5.1.1). The 

best-located saws had depths of at least five metres in their 

fairways and had fairly spacious, yet sheltered loading areas. 

Certainly, many of the sawmills in the northern part of the 

Bay of Bothnia were already troubled by the ever-shallowing con

ditions offshore - and the surprisingly early closure of the 

large steamsaw at Nyborg (12) in 1900 may well have been related 

to this problem, which had begun to exclude the larger steam

ships (Wik ibid:207). 

The death of the steam sawmills resulted in a drastic reduction 

in the numbers of coastal frame-saws and the survivors were 

mainly the largest units at the mouths of mountain or forest 

rivers (see the 1937 map, Fig 4.8 p 233). New pulp industries 

complemented many of these saws by consuming their waste 

together with the smaller dimensioned timber and forest 

thinnings which were otherwise of little value (4.2.4.1). The 

mouths of the Rivers Kalix, Pite, Skellefte, Urne and Mo stand 

out as the main centres of forest industries, a pattern which 

largely remains today (see 1976, Fig 4.8 p 233). 

The forest industries were among the first to develop electric 

power plants in Upper Norrland, before the introduction of the 
31 ) 

national grid system. In 1911/12 a power station had been 
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built at Sikfors on the Pite River, near the site of the 

former Borgfors watersaw (33) , providing electricity for the 

Munksund sawmill (38) , the adjacent pulp mill at Skuthamn (39) 

and that of Karlshäll (27), near Luleå (Layton 1979a:253). 

Similarly, near the falls which had previously powered the 

Baggböle saw (47), Holmsunds AB built a hydro-electric power 

plant to serve its Obbola pulp mill (51) as early as 1916 

(op cit). Part of this power was sent across the Urne River by 

submarine cable to the Holmsund sawmill (50); but for a long 

while the latter produced much of its own electricity by 

burning its waste to drive a steam turbine, coupled to a gen

erator. 

The lighting of sawmill interiors and timber-yards in winter, 

together with the application of electricity to sawing and the 

handling of logs and sawn products, improved efficiency and 

saved much heavy manual labour. Virtually all the processes were 

speeded up: Artificial drying plants (installed eg at Munksund 

in 1929, and Holmsund in 19 30) reduced the length of time 

required for the seasoning of timber and permitted the more 

rapid dispatch of newly-sawn products. In 1934 a giant bridge-

crane was installed at Holmsund and, moving on rails, it had 

access to the whole timber-yard and could transfer timber 

direct from stack to quayside. Munksund followed suit in 19 36 

and the saving in labour was enormous; soon such cranes were 

erected in all the major timber-yards. Planing mills were added 

to both of these saws, and the value of the best quality deals 

and boards could thus be increased still further. To provide 

employment for men laid off through sawmill and timber-yard 

rationalization (and also to make better use of the waste slabs), 

various timber-using industries were set up in Stage 4. Thus, 

in 1939, a factory for the production of prefabricated wooden 

houses was built at Munksund and, when the Storfors sawmill 

(36) was closed down in 1941, a joinery shop was started up to 

employ the otherwise redundant workers. Similarly, at Holmsund 

a number of subsidiary industries were established during the 

war years of 1939-44; these included another wooden house 

factory, a joinery shop and a flooring factory, which manufact 
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ured a variety of laminated and plastic products. Such in

dustries, however, were geared to the home market and their 

end-products were mostly transported overland, rarely fig

uring among SCA's shipments by sea. 

Coupled with land transport improvements (5.2.3, 5.2.4), the 

main effect of the widespread distribution of electricity was 

to permit the relatively free location of the numerous circle 

sawmills - which were first introduced in Stage 3b, attained 

their peak numbers in Stage 4, and then declined in Stage 5 

(see the 1913, 1937 and 1976 maps, Fig 4.8 p 232f). Most of 

these circle saws were of local significance only, or produced 

predominantly for the home market; but those that produced for 

export generally had either coastal locations (eg Kåge, Kall

viken, Gumboda, Gäddvik, Luleå and the Kalix estuary) or road 

and rail links with the major town ports (Wik 1950:162f, 

172ff). Their contribution to the volume of sawn timber exports 

remained modest, as the major forest-based companies had little 

interest in such small-scale operations; but even the large 

frame-saws were in fact complemented with circle saws for the 
32) 

cutting of smaller dimensions from slabs and edges. 

Despite the fact that the capacities and output from the few 

remaining coastal frame-saws have continued to rise through 

technological and organizational improvements, the relative 

importance of the sawmill industry to northern Sweden's 

economy has declined as new products and market requirements 

have appeared. Sawmilling achieved its grlatest significance 

during the steamsaw era, corresponding !_ . ?tage 3b of Upper 

Norrland's port evolution; this was clearly a period of dis

persed industrial and por;t activity but, by Wprld War I, the 

tendency towards concentration was already becoming apparent. 

4.2.4 PULP AND PAPER INDUSTRIES 

One further factor in determining the fate of the steamsaws 

was whether or not small-dimensioned timber and sawmill waste 

could be profitably utilized. Previously, glassworks and 
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charcoal manufacture had often complemented the more efficient 

sawmills, providing a degree of integration and diversity of 

production which helped to cushion the effects of sudden slumps 

in sàwn-timber demands'and prices. The first decade of the 

twentieth century, however, saw the introduction of the pulp 

industry into Upper Norrland and a new phase in forest util

ization began. Electricity provided the main power base and 

the industry has been principally developed by large capital-

rich concerns, already owning extensive forests and large 

coastal sawmills. 

4.2.4.1 Pulp mills 

The complexity of the processes and the nature of the semi

finished pulp products necessitate continuous production and 

shipment facilities throughout the year; demand too shows no 

marked seasonal variations. These requirements cause severe 

problems in an area such as Upper Norrland, where the icy grip 

of winter has long hindered raw material supply to the coast 

and the free movement of maritime traffic. Undoubtedly, these 

physical restraints are partly responsible for the slow 

diffusion of the various types of pulp industry into this 

northern region, for delays of some 30 to 50 years occurred 

between the first introduction (or development) of new pulp 
33) 

processes in Sweden and their adoption in Upper Norrland. 

Another fundamental reason for the time-lag was that the early 

industries were heavily dependent upon water power, which was 

usually too far from the coast in Norrland and would have 

involved heavy transport costs for the pulp (Lindberg 1951: 

34ff). Only when the energy problem was solved could the 

industry move to the forest resources of the north, and the 

development of hydro-electricity provided the solution by 

transmitting power from the falls to coastal mill sites; 

here timber, chemicals, coal and later fuel oil, could be 

assembled and the pulp and chemical by-products shipped 

directly over the mill wharfs. 
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Figure 4.7 A - The life-lines of the sites of pulp, paper and 
wallboard industries, together with their loading places; and 
B - The numbers of wood-processing industries 1900-1976. 

Sources: Lindberg (1951:35, Table 11) and company records. 

NB Loading place reference numbers relate to Figure 8.1 (p 317). 

Figure 4.7 A shows the time-lags in the establishment of pulp 

mills in the study area and the various industries, their life

lines and loading places, are arranged in north-south order. The 

changes in the total numbers of related wood-processing indus

tries follow the familiar pattern of rise and fall (Fig 4.7 B); 

once again the increase occurs in two stages, with a pause in 

the velocity of change between 1915 and 1925. This was probably 

due to the inhibiting effects of World War I and its economic 

aftermath upon trade in general, but the break also separates 

the earlier development of sulphite mills in Upper Norrland 

from the later expansion of the mechanical and sulphate pulp 

industries. 

The earliest pulp industry in the study area was a sulphite mill, 

established in 1903 by MoDo at Alfredshem (K), near the company's 

Domsjö sawmill. The principal raw material for sulphite pulp 

production is best quality spruce wood, for pine contains too 
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much resin to enable fibre separation and deciduous wood fibres 

are too short (Nyström 1925:420). Northern Ångermanland and 

Västerbotten generally contain a higher proportion of spruce 

than pine (in contrast with Norrbotten, where pine predominates) 

and this partly explains the regional variations in the distri

bution of the different types of pulp mill (Wik 1950:35f); 

hence sulphite mills have favoured the southern and central 

parts of the study area, appearing in rapid succession at 

Robertsfors (B) in 1904, Hörnefors (D) in 1906, and Köpman

holmen and örviken in 1907.34^ All had coastal locations in the 

vicinity of large frame-saws, with the sole exception of 

Robertsfors (whose pulp mill and watersaw were linked by rail 

with the loading place at Sikeå). 

The success of MoDo*s sulphite mill at Domsjö encouraged the 

erection of another at Hörnefors and, by the early 1920s, these 

two cellulose industries had already taken over from the saw

mills as the principal source of income for the company 

(Gårdlund 1951:119). The need to import coal was soon obviated by 

the use of electricity generated by MoDo's power stations, located 

on falls by the old ironworks site at Gideå (53) in 1914 and at 

Gideåbacka (54) in 1918 (ibid:110). The company's research 

interests in the sulphite process, together with the need for 

reliable supplies of chemicals, led to the development of a 

number of chemical industries. The Domsjö bleachery was the 

first in Norrland (1923) and was followed by a chemical 

factory (1936), a bleachery at Hörnefors (1938), and ethyl 

alcohol factories at both sites (1940 and '41, respectively). 

Their success was guaranteed, as they were developed at a time 

when Sweden was short of coal and alcohol due to the war, and 

their products were widely used (for example, in the paint and 

plastics industries). MoDo also branched out into organic 

chemicals during the war; in 1945 the company took over AB Berol 

Produkter at Stenungsund, near Göteborg, and in the 1960s its 

interests expanded still further into the field of petro

chemicals. Integration and diversification of activities thus 

continued the tradition of J C Kempe (p 193) and help to 

explain the success of the MoDo concern, even during the recent 
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economic difficulties of the 1970s. 

The second type of pulp industry to appear in Upper Norrland 

employed the older mechanical method, which again relies 

heavily on high quality spruce wood but can also tolerate up 

to 10% pine (Nyström 1 925:357f) .^^ It might therefore be 

expected that the pattern of mechanical pulp mills would be 

similar to that of the sulphite industry, and tend to concen

trate in the southern part of the study area; however, the 

distribution is not so easily explained. The pre-war mechan

ical pulp mills were set up at Ytterstfors (43) in 1908, Umeå 

in 1909, Karlshäll (27) in 1912, and Klemensnäs in 1913. With 

the exception of the first mill, all were located at the mouths 

of major rivers, not far from hydro-electric power plants and 

adjacent to large sawmills (but well away from other pulp mills 

competing for raw materials). Ytterstfors, although at the 

mouth of a forest river (Byskeälv) and initially furnished 

with the waste from two saws, had to send its pulp bales by 

aerial ropeway to the loading place at Furuögrund rather than 

loading over adjacent quays - clearly a disadvantage in the 

later competition for survival. After the war three more mills 

were constructed - at Framnäs (H) in 1926, Sofiehem near Umeå 

(1927), and Bureå (A) in 1928 - but closures soon occurred in 

the 1940s and late'50s as the increasing cost of pulpwood and 

the low demand for newsprint reduced their profitability. Thus, 

through company take-overs and rationalization, four of these 

mills have been closed (Fig 4.7 A p 221). 

Finally, the sulphate pulp process has proved to be the most 

successful of the three types in Upper Norrland. In it, pine 

wood can be used as well as spruce and sawmill waste - so that 

the process in particularly suitable for the pine-rich areas 

in the north (Nyström 1925:390). Indeed, the only remaining 

pulp mills in Norrbotten make sulphate products. The most 

important quality of sulphate pulp and paper is its strength 

(Sw kraft), and it is mainly used, in the production of 

wrapping paper and cardboard boxes for packaging. 

Generally, the natural brown colouration is retained but, in 
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the late 1940s, chemists at MoDo discovered how to use birch 

wood in the sulphate process and developed a bleaching method 

which retained the fibre strength; thus the mill at Husum now 

produces both bleached and unbleached pulp using birch, pine 

and spruce (Gårdlund 1973:8). Obbola (51) was the first sulphate 

mill to be established in the study area in 1913, followed by an 

abortive attempt at Karlsborg (8) during the 1914-18 war, and the] 

by Husum (52) in 1919. The second wave of mills came in the late 

1920s (almost parallel with the mechanical mills) and consisted 

of Skuthamn/Munksund (39) , a new Karlsborg (8) and Köpmanholmen 

in 1928, *29, and '30 respectively. The most recent mill was 

opened by the state company ASSI in Piteå in 196 3 as part of an 

integrated pulp and paper complex, linked with a wallboard 

factory and the Lövholmen sawmill. 

Pulp-mill capacities have been greatly enlarged through 

additional plant, increased automation and continuous shift 

work. Although the mills are usually complementary to sawmills 

belonging to the same company, their external effect has been 

to increase the competition for raw timber, leading to higher 

prices and increased production costs. This, together with 

inflation in Europe, has resulted in Swedish products being 

priced out of the market which then turns to cheaper trans

atlantic sources of supply. The net result can only be further 

closures within the pulp and paper sector and, consequently, 

an even greater concentration of port activity as industrial 

loading places lose their raisons d'etre. 

4.2.4.2 Wallboard factories 

In 1929 the first Swedish wallboard factory was built, this 

time in Upper Norrland, by Nordmal-ings Ångsågs AB at Rundvik 

(next to the company's framesaw). Wallboard and softboard may 

be regarded as offshoots of the pulp industry; but rather than 

being semi-processed raw materials the end-products are (like 

sawn timber) more finished, and of direct use in the building 

industry for interior construction, insulation, and furniture 

manufacture, both at home and abroad. Primarily developed to 
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utilize the waste from sawmills, wallboard factories required 

far less capital and could be operated on a smaller scale than 

pulp mills (Arpi 1962:307). Thus they were initially combined 

with smaller saws, but nevertheless concentrated on existing 

coastal frame-saws. The maximum number of five wallboard 

factories occurred in 1950, the additions being Hörneborg (J) 

in 1930, Törefors (13) in 1931, Klemensnäs (1937) and Löv

holmen (1949). Subsequent closures have taken place at Törefors 

in 1952 and at Hörneborg in 1969; but board production straddles 

Stages 4 and 5. The industry however has not been of sufficient 

magnitude to merit any further sub-division of port development. 

4.2.4.3 Paper mills 

The production of paper was a late development in Upper 

Norrland, largely because of the difficulties of ensuring 

regular winter shipments from the region's ice-bound ports. 

The technical nature of these problems has been largely over

come in recent decades (5.1), enabling a new phase in the 

utilization of northern Sweden's forest resources and bringing 

about further structural changes in ports and shipping activity. 

The first paper mill was added to the Hörnefors sulphite mill 

(D) in 1950, and the following year it began the production of 
3 8 )  

fine bleached paper. The remaining five paper mills have all 

been combined with sulphate pulp mills and produce various 

grades of strong kraft paper and board for packaging purposes. 

In most cases, the paper mill is fully integrated with the 

pulp unit and normally consumes the whole output, so that 

despite huge increases in production pulp exports have declined 

in direct proportion to the increases in paper exports 

(Layton 1979a:264,266). Whether it is desirable for the other 

pulp mills to invest in paper-making machinery is uncertain in 

the present economic climate, but it is still possible that 

the number of paper mills may increase. Clearly, paper 

production is expanding and taking over from pulp as the 

leading source of income for the major forest-based companies; 

and Stage 5 of port evolution in Upper Norrland is thus 
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characterized by concentration on the saw-, pulp- and paper-

mill complexes and by increased transport rationalization. 

To illustrate the current integration of forest industries and 

their present transport systems, the example of SCA's northern 
39 ) holding can be presented. By Stage 5, the company's indus

tries in Upper Norrland were already concentrated on Munksund 

(38/9) and Holmsund (50/1), with each complex consisting of 

a sawmill and an integrated pulp and paper mill, producing 

timber and rolls of kraftliner mainly for the export trade. 

The Munksund paper mill was completed in 1961 and a second 

mill at Obbola began production in 1975 under a new company 
40 ) 

(Obbola Linerboard AB) in which SCA has a half-interest. 

Kraftliner is mainly used in the manufacture of corrugated 

cardboard boxes for packaging. The company's policy of pro

cessing forest products as far as possible led to the acqui

sition of two corrugated-board factories in southern Sweden 

and whole or half interests in similar companies in France, 
41 ) Denmark, West Germany, Great Britain and Ireland. All these 

factories are located near to the major European consumers as 

corrugated board itself is a more bulky commodity and more 

expensive to transport over long distances than rolls of kraft

liner. Thus the two paper mills in Upper Norrland simply per

form a refining function and reduce the bulk of the original 

raw material. 

Since the war, production at SCA's mills has been increasingly 

geared to the state of the market; the Munksund and Holmsund 

sawmills have generally been able to operate near their full 

capacities of 25,000 and 20,000 standards respectively. 

Sulphate pulp production has continued to increase and the 

Munksund mill led the way with a succession of plant improve

ments which raised its capacity from ca 45,000 tons in 1953 to 

over 275,000 tons today (Haslum 1979:471). Since opening in 

1961, the kraftliner factory has consumed most of the pulp and 

exports have been entirely of paper. The Obbola pulp mill was 

also modernized in the 1960s and further improvements in con

junction with the completion of the kraftliner mill in 1976 
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have also increased its capacity to some 220,000 tons - almost 

all of which is used to manufacture paper. Indeed, over recent 

years, Obbola's production of kraftliner (ca 300,000 tons) has 

exceeded its pulp output; for SCA now supplements the supply of 

raw timber by importing waste paper as a return cargo from 

European terminals (Gaunitz 1979:212). 

The 50% of Obbola's output belonging to SCA, together with 

Munksund's total production, amounted to nearly 303,000 tons in 

1976 - which was SCA1s entire output of kraftliner. Customer 

requirements and the continuous nature of the paper-making 

process necessitated regular consignments throughout the 

year. Unlike timber, neither pulp nor paper can be stored for 

long periods and, as storage is costly, methods had to be 

devised to ensure the regular dispatch of paper from Munksund 

in the 1960s. At that time, merchant shipping and the state ice-

breaking fleet were inadequately equipped to cope with mid

winter ice as far north as Piteå and, when shipping ceased, the 

only alternative was to transport overland to a more southerly 

ice-free port. Thus, to ensure regular consignments during 

the three to four months of port closure, contracts were drawn 

up with SJ (the State Railways) to carry SCA products over the 

360 kilometres from Munksund to Holmsund or, if the latter was 

also closed, further south to Stockholm, Oxelösund, and even 

Göteborg. In 1963, only 48% of Munksund's output of kraftliner 

(ca 110,000 tons) was shipped direct from Skuthamn's wharf; a 

further 9 % went by road and 43 % by rail to destinations 

within Sweden and, via ferries, to Denmark and Germany (Layton 

1968:156f). However, the system was far from perfect as the 

demands on railway rolling stock were irregular and overland . 

transport involved extra handling costs. The ideal solution was 

to develop a system that could operate throughout the year, and 

the fact that Umeå's outport at Holmsund had achieved unbroken 

shipping activity in the winters of 1958/9, 1960/1 and 1963/4, 

determined its selection as the site of SCA's new terminal for 
42 ) Upper Norrland. 
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The rationalization of SCA's transport and distribution began in 

1965, and the system was operative by 1967. It represented a 

radical change from the earlier method of vessels collecting 

part-loads from over 25 loading places along Norrland's coast 

and then discharging at over 100 British and continental ports 

(Nordenö 1974:354ff). The new system was effected by closing the 

old sawmill and factory wharfs and concentrating all export 

shipping to two deep-water terminals at Tunadal (serving the 

company's industries in the Kramfors and Sundsvall districts) 

and at Holmsund (to serve the Piteå and Umeå mills). The 

company commissioned the construction of three special vessels 

for the transport of forest products, which came into service 

in 1967 (m/s Tunadal, m/s Holmsund) and 1968 (m/s Munksund) . 

Initially three European terminals were built at Tilbury 

(London), Hamburg and Rotterdam, and in 1968 a further one 

was opened at Genoa. The port of Rouen has since come into 

regular use and today SCA's main customers are well supplied 
44 ) by road, rail or barge services from these various terminals. 

It therefore becomes apparent that the development of the 

paper industry in northern Sweden and its transport requirements 

have contributed to an increased concentration of port facili

ties, in Upper Norrland and even in other European countries. 

SCA's lead has been followed by ASSI which, since 1973, has 

concentrated most of its shipments on the Haraholmen terminal 

outside Piteå. Kraft paper from the Karlsborg mill (8) is 

carried by rail to Haraholmen (235 kilometres), where it meets 

up with the timber, cellulose, hardboard and kraftliner from the 

company's mills at Lövholmen and Piteå (15 kilometres by road). 

After short-term storage in warehouses, the products are like

wise carried by three special freighters to European terminals 

at Dagenham (London), Rotterdam and Bremen. The availability of 

year-round shipping and rapid cargo-handling at modern terminals 

in Upper Norrland means that they also attract goods from other 

companies when their smaller loading places are ice-bound; 

hence a form of seasonal port piracy is not uncommon. 
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To date, none of the study area's paper mills have been closed; 

however, the economic problems of NCB, its difficulties of raw 

material supply and the poor market conditions for certain 

types of paper, have seriously threatened the future of the 

company's mills at Hörnefors and Köpmanholmen. Whether the 

number of paper mills declines or increases, it is clear that 

changes are still taking place within the industry and that 

Stage 5 of the region's port evolution is not yet ended. 

4.3 Spatial Patterns of Industry 

Various locational changes for the main types of forest-based 

industries have already been touched upon (4.2), so that the 

following section will simply attempt to summarize the broad 

patterns of industry under the framework of the proposed 

stages of port development in Upper Norrland. Changes in the 

type and volume of demand for forest products and in industrial 

technology have obviously altered the character of trade goods; 

thus locational and transport problems have been intimately 

related to port patterns and systems. In Figure 4.8 (pp 2 31-

233) the map sequence shows the distribution of the main 

exporting industries for six years, selected to illustrate the 

spatial patterns which characterize each of the port stages 

(cf Fig 3.17 pp 149ff). 

Stage1 (1780) represents the highly traditional rural economy, 

based largely on subsistence and craft activities which 

focussed on the towns. The first few examples of small-scale 

industrial production aimed at an external market can be seen 

in the form of scattered ironworks and fine-blade water saw

mills, located mostly at some distance from the coast on minor 

fall-sites. The numerous coarse-blade saws are not shown but 

they were widely dispersed and usually sited near rural 

settlements. Due to transport difficulties the majority 

were of no more than local significance, but those near the coast 

or in the major river systems probably produced for sale to the 

town merchants and thus contributed to the Stockholm (and early 

foreign) trade. The towns, however, obstructed the use of the 
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major rivers by the privileged ironworks and fine-blade sawmills; 

they viewed the new industries as competitors for forest and for 

the peasant labour which normally produced the tar, hewn and 

hand-sawn timber for commerce with Stockholm. Thus the forges, 

furnaces and sawmills were mainly on those rivers which were 

not dominated by a staple town and, as overland transport was 

difficult, these industries developed their own loading facili

ties at the river mouths. 

Stage 2 (1850) was the period when the maximum number of iron

works were in operation, but the map also shows the more wide

spread development of the fine-blade sawmill industry and 

indeed timber exports were already of more importance than bar 

iron. The sawmills and ironworks were by now dispersed along 

the coastal fringe of the study area and, in Norrbotten, they 

had penetrated well inland towards the highest shore-line 

(Fig 2.3 p 54). The town merchants had themselves established 

a number of sawmills in the major river and tributary valleys, 

where the best sites and stockfångst privileges were already of 

interest to external entrepreneurs. The use of the larger 

rivers as common floatways for several different companies 

often resulted in a clustering of loading places around the 

lower estuaries and the towns experienced relative losses in 

their share of the region's trade. Along the coast, the villages 

also increased their maritime trade, while shipyards and glass

works added further to coastal activity and provided the bases 

for a number of loading sites. 

Figure 4.8 (opposite and overleaf) The location of leading forest-
based industries in Upper Norrland for the selected years 1780, 
1850, 1871, 1913, 1930 and 1976. 

Sources: Norberg (1952 & 1958), Arcadius-Åsander (1976), Wik 
(1950:287-296, 307-309). 

NB Key numbers and letters refer to the sites listed in Figures 4.3 and 
4.4 (pp 187 & 188 respectively). 
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Stage 3a (1871, p 232) was clearly dominated by the sawmill 

industry; the watersaws with their pre-industrial technology 

achieved their maximum dispersal throughout the coastal plain 

and loading places were legion along the shore-line. Where 

rural settlement and agriculture predominated, there was 

little forest available for cutting privileges so that new 

export saws were normally located farther inland (eg in the 

Luleå and Skellefteå areas). The larger rivers and their 

tributaries had increased in importance as floatways to the 

coastal loading sites, where the new steamsaws began to appear, 

heralding the industrialized phase of resource utilization. 

Stage 3b (1913, p 232), with its rail communications and steam 

as the dominant source of power in industry and at sea, shows 

the pronounced concentration of the main forest industries along 

the coast. The tendency for the major frame-saws and new pulp 

mills to cluster at the mouths of the mountain rivers is 

striking, but the introduction of coastal floating of logs 

using tugboats enabled concentrations elsewhere (eg in the 

neighbourhood of Örnsköldsvik). The scatter of sawmills inland 

was either related to local water power and the early appli

cation of electricity or to the railway, which provided links 

with the town ports and markets in the south of Sweden; these 

interior industries were generally small in scale compared 

with those along the coast and therefore were of minor im

portance in generating trade and the need for shipping. The 

death of the watersaws and ironworks had already resulted in 

the abandonment of a number of loading places. 

Stage 4 (1937, p 233) is characterized by the maximum spread 

of the pulp industry despite the continued importance of saw-

milling. The death of the steamsaws in the 1920s had produced 

a more concentrated pattern for the remaining large-scale 

industrial units, near towns and major river mouths; the 

pulp mills also concentrated on these centres, usually taking 

over a few of the former sawmill sites and loading places. 

Luleå's sudden demise as a primary centre of forest-based 

industries partly stemmed from company rationalizations and 
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partly from its growing traffic in iron ore from Gällivare, but 

Skellefteå retained its importance despite the development of 

the Rönnskär smelter. The marked increase in the number and 

dispersal of the small electrically-powered circle saws had 

very little effect on port activity, as those saws producing 

for export relied on good communications by rail and road and 

mainly used the town ports. 

Stage 5 (1976, p 233) shows an even more centralized pattern 

along the coast, with forest industry complexes still focused 

on the major towns and river mouths and the further abandonment 

of pulp and sawmills in other locations. The main centres 

consist of integrated pulp and paper mills, which are generally 

complemented by large highly automated sawmills (eg Piteå and 

Umeå); Luleå continues with the export and processing of iron 

ore and Skellefteå also tends to specialize in the handling 

and refining of non-ferrous metal ores. Other coastal industries 

in Västerbotten and Norrbotten seem likely to lose importance, 

as the state ice-breaking service concentrates increasingly on 

the major deep-water ports and terminals and the lesser ports 

and loading places therefore close during severe ice conditions. 

The need for such industries to seek alternative transport 

arrangements during the winter months has already led to the 

rationalization of shipments and the abandonment of several 

wharfs. This raises some doubts about the economic viabli'ty 

of their present locations and suggests that further con

centrations may yet occur within the forest industry. 

Obviously the process of industrial change has been of vital 

significance in port evolution - firstly by initiating the 

need for loading places, at a time when land transport and 

communications were poorly developed, and then by closures 

which removed port raisons d'etre. The diffusion and concentration 

of port facilities and activity in Upper Norrland thus reflects 

changes in industrial technology and location and is highly 

dependent upon company policy and organization. 
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4.4 Industrial Organization 

Much has already been said on the origins and ownership of 

various industries in the study area at various stages in 

its economic development. A thorough analysis of the sources 

and input of capital, the successes and failures of invest

ments, and the contribution of enterprising entrepreneurs 

and innovators over the past two centuries, awaits further 

research. Undoubtedly there is much to be learned about the 

process and mechanisms of economic growth through such a 

study. All that can be done here is to draw together some of 

the threads in order to indicate the main changes which have 

occurred in the organization of industrial activity and which 

have directly affected the industries themselves and, conse

quently, their port requirements. The case of SCA is considered. 

Figure 4.9 displays the linkages of the principal industries 

in Norrbotten and Västerbotten which have been related to SCA 

and its predecessors. Although the various industries and 

companies are not named, their types and locations are 

sufficient to illustrate the broad pattern of organizational 

changes. 

The roots of the SCA concern began with the establishment of a 

number of fine-blade watersaws and ironworks by wealthy 

merchants, nobles and gentry from Stockholm and the south of 

Sweden. Capital and influential contacts appear to have been 

of great importance when applying for permission to establish 

saws or ironworks and in obtaining the rights to stockfångst 

and Tekognit ions skog. The construction costs were also con

siderable, particularly at a time when communications were 

poor. Certainly, local capital accumulated by the staple 

town merchants and businessmen was invested in the new 

industries but it appears to occur later, in Stage 2. Partner

ships were common but often resulted in one individual buying 

out the others. Ironworks, especially in Norrbotten, were 

rarely very profitable but the sawmills were generally more 

successful - particularly when internal and external restraints 
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Figure 4.9 The process of industrial concentration, illustrated 
by industries related to SCA and its predecessors in Upper 
Norrland (AC/BD). 

Sources: Hellström (1925), Meinander (1950), SCA archives. 

were lifted on timber production and trade. The various forest 

privileges ensured the continuity of early industries and,in 

time, these rights enabled the purchase of forest land - the 

accumulation of which has been one of the driving forces in the 

process of industrial concentration. 

By Stage 3 the forest had taken on a new value and, in order 

to raise sufficient capital for its purchase and for the 

construction of steam-powered sawmills, limited liability 

companies were formed. When sawn-timber prices fell and com

petition for raw materials increased the price of logs, 

sawmill companies without forest holdings were generally the 

first to go bankrupt. If their machinery was modern and 
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efficient they might be bought by the larger forest-owning 

companies, otherwise they were simply closed down. World War I 

brought a slump in the timber trade which ruined all but the 

more solvent and diversified companies; the major timber and 

pulp producing firms (Baltiska Trävaru AB, AB Storfors, Ytterstfors 

Trävaru AB and Munksunds Sågverks AB) were combined into AB Ytterst

fors-Munksund which was reconstructed as Munksunds AB by Stage 4 

(Dyverfeldt 1974:8-12, 78-81). The death of the steamsaws in 

Norrbotten was closely associated with this major ration

alization of sawmilling and pulp production, and only the 

best located and most efficient saws survived. The utilization 

of the extensive company forests and the transport of logs and 

forest products could be better organized and co-ordinated, and 

economies of scale could be put into practice. 

The second World War and its economic consequences again led to 

the collapse of many less viable sawmill and pulp companies and 

even the larger concerns were in debt. The upswing in the market 

for forest products soon brought financial improvements, how

ever, and the major holding company (SCA) was able to merge 

with its daughter companies in 1954. Thus Holmsunds AB and 

Munksunds AB could thereafter be integrated together into SCA's 

business strategy, and the company as a whole is better able to 

co-ordinate its timber, pulp and paper production in Upper 

Norrland and compete successfully with its trans-atlantic rivals 
45 ) on the European market. 
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Notes to chapter 4 

1) A peak period in the 1870s has also been noted for shipyards 
in the Sundsvall district (Arpi 1955:345). 

2) This is another example of the principle illustrated in 
Figure 3.12, p 120. 

3) The increase in port numbers after 1785 has already been 
suggested as being the result of the relaxation of market 
restraints (in 1779) and of the lifting of controls on 
peasant navigation in 1786 (p 68). 

4) The first steam-powered sawmills were erected at Tunadal in 
1849, Möns in 1851, and Vivstavarv in 1852 (Wik 1950:91). 

5) In the Sundsvall district, steamsaws attained their maximum 
numbers in the early 1890s and pulp mills around 1915 
(Arpi 1955:323 & 342), which indicates a time-lag of 25-30 
years for sawmills and 15-20 years for pulp mills in Upper 
Norrland. This difference appears to have been the result of 
a slower rate of acceptance and investment in northern 
Sweden, where distance and physical restraints deterred the 
development of the area's potential until after more 
southerly districts reached saturation and began to experi
ence difficulties in raw material supply. It may further 
be suggested that progress in industrial and maritime 
technology (§ 5.1) has increased Upper Norrland's economic 
potential, enabling an earlier saturation point to be 
extended to a higher level. This may be one explanation for 
the pronounced steps which characterize the increases in the 
numbers of water- and steam-driven saws and of pulp mills in 
Figure 4.1 (p 183). 

6) Liljewalch was economic advisor to the crown (Karl XIV Johan) 
and played a prominent role in implementing a policy of 
interest-free loans to private individuals to establish a 
variety of manufacturing activities, ranging from the 
making of brooms to the construction of large sailing ships 
(Moberg 1971:96f). This was an attempt by the king and 
government to counter the severe effects of crop failure 
during the 1830s in Norr- and Västerbotten, and it un
doubtedly gave impetus to the general economic expansion in 
Upper Norrland in the succeeding decades. 

7) eg Scharin, Åström, and Glas (Borgegård 1973:93ff). 

8) eg Västerbotten (Boberg 1977), Luleå (Moberg 1971) and Piteå 
(Forsberg 1965) . 

9) eg 1873 , the frigate Andrea Wilhelmina - 858.53 nr t (Boberg 
1977:79); 1878, the bark Antoinette - 908.8 nrt (ibid:86); and 
1880, the bark Stavanger - 942.92 nrt - the largest ship ever 
built in Västerbotten (ibid:87). 
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10) The regulations on peasant navigation were relaxed in 1786 
but, until they were lifted in 1832, vessels were limited in 
size to less than 50 svåra läster - 90 nrt (Nyström 1977: 
180). 

11) The slow development of ship-owning for foreign traffic must 
have been partly due to the general lack of local capital, 
but was also related to the great risks involved (Fig 3.10 
p 113). There are many examples of vessels being lost, eg 
Umeå's ship Ren (97.7 nrt) was wrecked in 1769 (Hülphers 
1797:21) and in the same year the Luleå-owned ship 
Catharina Margaretha of 119.4 nrt was lost (Moberg 1971 :30f) . 

12) This decline is also evident in the Sundsvall district 
(Medelpad), which attained its peak sailing-ship tonnage 
in 1883 - the same year as Sweden as a whole - and thereafter 
declined rapidly (Arpi 1955:362f). 

13) In this and later sections of Chapter 4, the emphasis on 
SCA-related industries stems largely from research carried 
out by the author in conjunction with a contribution to 
SCA1s 50th anniversary publication (see Layton 1979a). 

14) Forsström (1973:37). In the mid-1850s it was calculated that 
the ratio of local to imported ore was 3:2 at the Seiet and 
Avafors blast furnaces (ibid:49). 

15) Norberg (1958:100f). The key numbers quoted in the text 
refer to Figures 4.3 and 4.4 (pp 187 & 188) and to the maps 
in Figure 4.8 (pp 231ff). 

16) Norberg (1952:87f). The towns feared that ironworks would 
compete not only for forest but also for labour, attracting 
the farmers away from tar burning and sawing by creating a 
new demand for charcoal; they were further afraid that the 
ironworks with their trading privileges would encroach upon 
the traditional town hinterland. Despite the legislation of 
1748, Umeå failed in its attempts to hinder the establishment 
of Olofsfors blast furnance (1766) and of Robertsfors iron
works (see Norberg 1958:183f and Boëthius 1921:34f, respect
ively) . 

17) The various companies used the old spelling Gellivare and 
their fortunes can be followed in Forsström (1973:44-59). 

18) The forest and sawmill interests went mainly to the Stockholm 
merchant house of P Wikström Jr in 1891 (Axelson 1961:35f). 

19) The bulk of the ore from Kiruna and much from Gällivare and 
other mines is nevertheless exported from the ice-free port 
of Narvik in Norway. 

20) The disadvantage of floating sawn timber was that the 
products were often discoloured and dirty, despite being 
scrubbed when the rafts were dismantled at the coastal 
timber-yard and loading place. As the rivers contain 
numerous rapids and falls, the best times for floating were 



241 

in the spring and early summer when snow-melt raised water 
levels. Unfortunately this resulted in greater quantities 
of silt, sand and stones in the floatways. Söderlund (1952: 
108ff) suggested that one of the reasons for the replace
ment of watersaws by steamsaws was that the "bright" steam-
sawn timber was more saleable than the grey floated variety, 
particularly in England. The Dicksons, however, sold 
most of their floated timber from Baggböle on the English 
market, so that they must have managed to convince their 
customers of the true fact that the quality of sawn deals 
and boards was not impaired by the discolouration. As they 
continued to raft sawn timber down the Ume iver well into 
the 1880 (when steamsaws were widespread and highly com
petitive) , it seems likely that the British aversion to 
floated timber was not such a significant factor in the 
closure of water-driven sawmills as is popularly believed 
(Layton 1979a:233). 

21) See Carlgren (1945:172-216) and Floden (1949:14-41) for 
insight into the entrepreneurial contribution of the 
Dickson family to Norrland's economic development. 

22) In Norrland, the Dicksons first purchased a coarse-blade 
saw at Matfors in the Ljungan valley (near Sundsvall) in 
1828 and, three years later, they rebuilt it as a fine-
blade saw and established a loading place and shipyard at 
Svartvik (the site of the company's first steamsaw in 
1873/4). Baggböle (1840) and Husum (1846) were their only 
interests in Upper Norrland (Carlgren 1926:131). 

23) As Baggböle was by far the largest saw in the Umeå district 
and concentrated on large-dimensioned deals (eg 3"x11", 3"x9"), 
it is appropriate to use Umeå's standard equivalent of 7.2 
dozens for conversions to a volume measure (see Table 8.2 p 336). 
P 

24) Ahnlund (1980:142) points out that Söderhamn's engineering 
workshop made its first delivery of sawmill machinery to 
Baggböle around 1869. 

25) See Stenman (1968); he disagrees with Andersson's (1926:25) 
argument that avvittring was carried out to counteract the 
serious misappropriation of Västerbotten's forests, but 
regards it rather as the application of earlier experience 
to a new area at a later date (Stenman 1968:45). 

26) The loading techniques are taken up in section 5.1.1; for 
further details on the shipment and destinations of Baggböle 
timber see Layton (1979a:232ff). 

27) See note 4 above. The earliest steamsaws were all near to 
Sundsvall, which emerges as the major centre of the forest 
industries in Norrland. 

28) Wik (1950:158, 161). 
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29) The types and patterns of industry (Fig 4.8, pp 231-233) may 
be compared with the maps of port activity (Fig 3.17, pp 149— 
151). Despite the fact that the selected years are not always 
the same in the two figures, the patterns and relationships 
are believed to be representative for the suggested stages of 
port evolution in Upper Norrland. It should also be noted 
that the output and exports from individual sawmills usually 
varied considerably from year to year, and saws rarely 
followed the same pattern. The custom district diagrams in 
Wik (1950) are aggregated and obscure the variables of 
different customer requirements, different dimensions and 
sources of log supply, fires and other accidents, which 
could affect each sawmill (Layton 1979a:242f). 

30) Hellström (1925:210-216) and Dyverfeldt (1974:8-12); see 
4.4. 

31) Upper Norrland's towns were among those which pioneered the 
use of electricity for street lighting (Hjulström 1940:115f); 
during the 1890s, electricity was applied to timber-yard 
railways (eg Domsjö) and the line between the Robertsfors 
saw (B) and Sikeå was electrified in 1900 - fourteen years 
before the electrification of the ore-carrying line between 
Kiruna and Riksgränsen (ibid:161). 

32) The numbers of circle saws in Upper Norrland (AC/BD) were 
already falling by the 1950s, decreasing from 866 in 1953 
to 537 in 1965 (Mårtensson 1971:73, Table 5.17). The 
average circle saw in this area only produced about 210 
standards in 1965, compared with an average of 8,36 0 
standards for the 19 frame-saws (op cit & ibid:77, Table 
5.21); this figure was even less that that of the average 
watersaw in 1850 (p 208). 

33) The first Swedish mechanical pulp mill was started in 
Trollhättan in 1857, the first in Norrland 1868, and the 
first mill appeared in the study area in 1908 at Ytterstfors 
(Nyström 1925:367); the chemical "sulphate" process was 
introduced in Sweden in 1871 near Malmö, adopted in 1894 at 
Skutskär, and not used in Upper Norrland until 1913 at 
Obbola (ibid: 401ff); the "sulphite" method was developed by 
a Swede (C D Ekman) in 1873/4 at the Bergvik mill in 
Hälsingland, the first came to Norrland in 1886 (Järpen 
in Jämtland) and the first in the study area was the MoDo-
owned mill at Alfredshem in 1903 (ibid:427ff). 

34) Pulp mill dates have been taken from Lindberg (1951:35, 
Table 11) and later information has been obtained from the 
relevant companies. 

35) The power station at Gideåbacka was later to supply elec
tricity to the MoDo sulphate mill built at Husum (52) in 
1919. 

36) The drawback with pine wood is that the resin sticks to the 
grindstones. 
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37) Hence the terms "kraft paper" and "kraftliner", the latter 
being used to face corrugated paper (wellpapp) for cardboard 
box manufacture. 

38) The paper mill was built by MoDo which then owned the 
Hörnefors industries - but it was sold to NCB in 1961 
(Olofsson 1964:307f). 

39) The following section is derived largely from Layton (1979a: 
266-274). 

40) The other half of the Obbola kraftliner mill belongs to the 
St Regis Paper Company, an American concern which generally 
handles its own transport to the European market via the 
Holmsund terminal or by rail (Haslum 1979:474). 

41) Together these SCA-linked firms control 24 corrugated board 
factories, which alone consume some 35 % of the kraftliner 
produced at Munksund and Obbola (Gaunitz 1979:193ff, 
Haslum 1979:474f). 

42) Holmsund's first unbroken shipping seasons are shown in 
Figure 2.7 (p 56) and its advantages over the Piteå district 
can be seen in Figure 2.8 (p 57). 

43) For further technical details, see 5.1.1. 

44) Since 1975, a daughter company SCA Shipping AB has administered 
the two Swedish terminals as well as the four foreign ter
minal companies. The three special vessels are owned and 
operated by SCA Transport AB, which is a subsidiary of SCA 
Shipping AB, and another subsidiary (SCA Trading AB) now 
organizes the shipbroking and freighting of forest products 
outside the distribution system (together with the purchase 
of oil and chemicals for SCA and other companies). With its 
interests in forestry, industry, shipping and marketing, the 
SCA concern today shows a high degree of vertical inte
gration, reminiscent of several of its early predecessors -
notably James Dickson & Company (p 208 and 4.4) . 

45) A similar sequence of industrial changes and mergers was 
experienced by the MoDo company, which differs from SCA in 
that it is still largely in the hands of the family which 
founded it over a century ago (ie the descendants of 
J C Kempe). The success of MoDo is also due to diversi
fication and vertical integration, and to the fact that 
members of the family have played active roles in 
encouraging research and innovations - in particular within 
forestry techniques, machinery and organic chemistry 
(see Gårdlund 1951 & 1973). 
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5 Changes in Communications and Transport 
Technology 

The changes in port systems, structure and location identified 

in Chapter 3 cannot, however, be completely explained in terms 

of industrial requirements. The choice of location, both for 

ports and for industries, is itself closely determined by the 

existent patterns of communications and by contemporary methods 

of land and sea transport. Decisions to establish new ports 

or to abandon others are, therefore, not only based on local 

economic needs but also on the levels of transport technology 

currently in use. The aim of this chapter is to demonstrate how 

maritime as well as land transport and communications have 

undergone a series of technological changes, which can also be 

related to the proposed stages of port evolution in Upper 

Norrland. 

5.1 Marine Technology 

The means of power and the capacities and dimensions of vessels 

engaged in the all-important carriage of the study area's trade 

commodities have together had direct effects on determining the 

suitability of sites as ports or loading places. Port charac

teristics, such as ease of access, shelter, depth of water, room 

for manoeuvre, and facilities for loading and unloading, are all 

relative to the nature of the shipping in current use, to the 

availability of navigational aids and (in the case of Upper 

Norrland) to the ability of vessels to overcome the physical 
1 ) 

barrier of winter ice at sea. 

5.1.1 CHANGES IN MERCHANT SHIPPING 

The notion of a succession of technological innovations, 

earlier related to the forest-based industries (Fig 4.2, p 185), 

is well exemplified by changes in the types of shipping 

comprising Sweden's merchant fleet. Figure 5.1 shows the 

increase and decrease of shipping tonnages according to their 

various means of propulsion and the sequence of sail/steam/ 
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Figure 5.1 Sweden's merchant fleet tonnage (grt) by method of 
propulsion, at five-year intervals 1830-1975. 

Sources: HS (1 960), SOS Sjöfart 1 951-1 976. 

motor/ steam turbine is strikingly displayed. However, 

Sweden has not been one of Europe's leading maritime powers 

during the study period but has tended to follow the lead of 

such nations as Britain and Norway in changing from one form 

of shipping to another. After the lifting of the Bothnian 

Trade Restraint in 1812 (p 74), foreign vessels increasingly 

took over the carriage of Upper Norrland's export trade; hence 

the Swedish dates of change-over from sail to steam tonnage 

(ca 1895) and from steam to motor (ca 1940) are later than the 
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Figure 5.2 The change-over from sail to steam in traffic 
departing from the Holmsund sawmill wharf 1870-1910. 

Source: Tables in BiSOS E, 1870-1 910. 

actual dates of change-over as experienced by the region's 

ports and industrial loading places. Figure 5.2 demonstrates 

this, with steam tonnage replacing sail in the export of 

timber from the Holmsund sawmill wharf by about 1880 - some 

fifteen years before the change occurred in the Swedish 

merchant fleet. On the other hand it must be recalled that the 

region's domestic trade (although smaller in volume) has'been 

predominantly carried by Swedish vessels, and indeed motor-

assisted sailing ships continued to be used in the Gulf of 
2) 

Bothnia until recent decades. 

The point to be made here is that the periods, during which 

different forms of shipping have predominated, in fact 

correspond closely to the stages of port and industrial 

evolution in Upper Norrland. Stages 1, 2 and 3a (ie the pre-

industrial stages) were characterized by the dominance of 

sailing vessels, with steamships only appearing as bulk cargo 

carriers during the last period. When steam-power controlled 

the sawmill industry (Stage 3b), it was also dominant at sea. 

Stage 4, with its new pulp industries and diverse sources of 
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power (electricity and fuel oil), was similarly characterized 

by the pre-eminence of motor vessels. Finally, the rapid 

development of efficient steam-turbine engines suggests that 

they are likely to become the dominant method of marine pro

pulsion during Stage 5. 

The means of power has had a profound effect on the ability of 

vessels to transport goods; the faster the ship the more 

journeys it can make. Thus the sailing ship, relying on favour

able winds and currents, was to experience severe disadvantages 

once mechanical forms of propulsion were introduced. Upper 

Norrland's remoteness from Stockholm and the south, and from 

the major markets of Western Europe, was accentuated by the 

inability of shipping to maintain regular deliveries. Even by 

the mid-nineteenth century sailing times were highly variable; 

however, it normally took from three to four weeks for vessels 

to sail from northern Sweden to London and some two weeks to 

make the return trip with following winds.^ 

Calculated for return journeys, average daily distances sailed 

lay between 66 and 72 nautical miles (ie less than 3 knots) 

with top speeds exceeding 7 knots, when favoured by following 

winds across the North Sea (Layton 1979a:237). Turn-round 

times for sailing vessels calling at Piteå in 1860 to collect 

timber cargoes averaged some 20 days and similar periods were 
4 ) normal in the ports of discharge. A return trip to England 

thus took over two months so that, with Bothnian shipping 

seasons of barely six months, only two return voyages to 

destinations outside the Baltic were generally feasible using 

sail. Undoubtedly, larger and faster vessels were built and 

average turn-round times were speeded up during the sailing-

ship stages - but the changes were minor and the growth of 

traffic was primarily due to increases in the number of vessels 

employed in the timber trade. 

The earliest steam-powered vessels were small wooden paddle-

steamers, burning wood and with much of their cargo space 

taken up by fuel bunkers. The first steamship to visit Upper 



248 

Norrland was the Swedish paddle-steamer Norrland, which began 

in regular service between Stockholm and major Bothnian towns 

as early as 1837.^ Improvements in marine technology were rapid 

during Stage 3b: Iron hulls were followed by steel-plating in 

the 1880s, enabling the contruction of larger vessels capable of 

withstanding the pressure of sea ice; paddles were replaced by 

propellors; and increasingly efficient and powerful compound 

and triple-expansion engines were introduced - reducing fuel 

requirements, allowing larger cargo-capacities, and increasing 

average speeds. Although the size of cargo steamers increased 

rapidly, such vessels were slow in taking up Norrland's traffic 

as more profitable cargoes and routes could easily be found 

elsewhere. Thus, when foreign steamships appear in the 1880s, 

they were already large (ca 1,000 nrt) and needed to call at 

several ports and loading places to take on full cargoes. This 

represented an acute waste of time and earning-power for 

steamships and, when added to the sawmill owners' difficulties 

in obtaining cheap transport for their products, such factors 

also contributed to the processes of industrial and port 

concentration which commenced after the 1880s in Stage 3b 

(p 96) . 

Despite the fact that turn-round times for sailing vessels were 

reduced from three weeks in the 1850s to some two weeks by 

the 1890s, the larger steamships proved even more efficient and 

averaged only five days. During the same period rates for 

loading timber aboard sailing ships had been increased from 

4 to 11 standards per day, but steamships now averaged 70 

standards.^ This was mainly the result of employing machine-

driven winches and derricks aboard steamships, which also had 

better-designed hatches and holds for bulky cargoes. Further

more, as steamship running-costs were higher than those of sail, 

many ports in Sweden and abroad gave precedence to the loading 

of cargo steamers at the expense of sailing vessels (Söderlund 

1952:153). The traditional method of loading the waiting 

vessels (sail or steam) was to first lay the planks in barges 

at the quayside and then to pole them out to ships anchored 

offshore. Contemporary photographs of coastal sawmills show 
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vessels lined up at right-angles to the wharf, stern towards 

the shore and loading from the sides, both fore and aft, 

simultaneously. The introduction of steam tugs greatly speeded up 

the process of moving barges to and from vessels, and in 1873 

Munksund obtained its first one - the paddle-steamer Dristig 

(Axelson 1961:30). By the turn of the century the company had 

five steam-propelled tugs and the largest, Opheliay was even 

fitted with an ice-breaking stem. These vessels were also used 

to tow bundles of timber from the rivermouth sorting-booms to 

the sawmills and, for the first time, made possible the 

floating of timber along the coast; furthermore they assisted 

sailing vessels to manoeuvre in narrow channels and thus 

helped to reduce their turn-round times. 

Just as the steamsaw freed sawmilling from its reliance on 

river flow, so steamships were largely independent of winds 

and currents. The ability to follow a direct course and to 

enter and depart from ports at will, regardless of wind direction 

or calms, obviously resulted in great time-savings. Fully-laden 

cargo steamers of the late nineteenth century averaged some 

10 knots, a considerable improvement on the 2^—3 knots normal 

for a sailing vessel. Certainly, when running before the wind, 

sailing ships could match and even exceed the speed of steam

ships; however, it was reliability and regular time-tables 

that counted most in the export trade. A steamship could 

cover the 1,500 nautical miles from Munksund to London, via 

Skagen, in only one week and the extra speed of turn-round 

resulted in return trips of less than three weeks - compared 

with the nine weeks required by a sailing vessel (Layton 

1979a:248). Steam was thus about three times more efficient 

than sail in terms of travel - time and, with their greater 

size and cargo capacities, steamships were therefore far more 

effective in the transport of timber.^ The completion of the 

Kiel canal in 1895 obviated the haul around the 250-mile-long 

Jutland peninsula and added further to the advantages of 

machine-power over sail.^ 
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In the 1920s (Stage 4) the introduction of marine diesel 

engines gave rise to a generation of small coasters, more 

suited to the shallow conditions and confined loading places 

in the Gulf of Bothnia, but in fact not needing to call at so 

many different wharfs to obtain full loads. So-called 

"paragraph ships" were introduced, built just under the upper 

limits of tonnage classes beyond which it is necessary to 

carry additional crew as laid down in the paragraphs of 

official shipping regulations, eg 499 and 1599 grt (ca 250 and 

800 nrt respectively). At the same time, much larger motor 

vessels of 3,000 nrt or more appeared and were principally 

engaged in the new pulp trade across the Atlantic. The 

advantages of the diesel motor were that it required fuel oil 

rather than bulky coal and the placing of the engine-room, 

crew's quarters and the bridge at the stern of the vessel 

rather than amidships enabled a more rational use of cargo 

space and more accessible holds. By 1928, daily rates for 

loading sawn timber in the Piteå district had reached 85 

standards (Layton 1979a:262). 

Sailing ships were mostly equipped with auxiliary diesel 

motors which assisted loading operations; nevertheless, the 

rates achieved were only some 17 standards per day. The differ

ences in ship size and loading rates thus resulted in average 

turn-round times of 3-4 days for steam and 10 days for motor-

sail. The loading of pulp, on the other hand, normally took 

about two days at rates of 250-300 tons per day. There were no 

marked differences in the efficiency of steam and motor at this 

time. A further improvement, begun in the 1930s, was the use of 

thicker steel plating in the bows of cargo ships designed for 

use in Baltic waters. Svea Line's W-class ships provide good 

examples and were so effective in ice that they were often 

hired by the state to break ice during severe winters and 

Stage 4 saw a marked increase in the length of shipping 
9 ) 

seasons in Upper Norrland (Fig 2.9, p 62). 

More recently, in Stage 5, merchant shipping has been classified 

into various ice classes by the Swedish and Finnish Boards of 



251 

Navigation (Table 5.1). The classes represent different degrees 

of hull-strengthening and weight/power ratios. As insurance and 

ice-breaker assistance is now only available to vessels suited 

to*the particular ice conditions, ships below the set limits 

are in practice excluded from entering Bothnian ports (5.1.3). 

Apart from the risks of ice damage to vessels and of costly 

delays, the tariff of surcharges for ships calling at Umeå 

during wintertime (ie 1st November - 30th April) illustrates 

another economic deterrent to unsuitable vessels and is 
1 0 ) 

indicative of the extra costs incurred by winter traffic. 

Table 5.1 Swedish-Finnish ice classes. 

Ice 
class 

Permitted 
ice 

conditions 

% extra 
port dues 
Umeå (1975) 

% increase 
in hull 
weight 

1A Super Extreme 15 12 

1A Severe 25 10 

1 B Normal 50 4 

1C Mild 100 2 

Sources: S OU 1971 no 63 (p 25f) and Umeå Port Authority. 

The demand from shippers and customers for regular deliveries 

has led to the decline of the smaller paragraph ships and the 

rise of a new breed of large powerful freighters for the 

transport of forest products, ore, etc. SCA's three special 

vessels are good examples, averaging 12,300 tons deadweight 

(ca 5,375 nrt), 8.4 metres maximum draught, and capable of 

carrying about 9,500 tons of mixed forest cargo of which 

2,000 tons is normally deck-loaded timber (p 228). Each vessel 

has two gantry cranes with a range of automatic clamps to 

handle pulp bales, paper rolls or standard units of timber. 

The decks can be removed to leave the cargo space completely 

open and the crane operators can load or unload complete 

cargoes in 25-30 hours, achieving rates of up to 400 tons per 

hour (equivalent to a. full day's loading in 1937). Turn-round 

times in Sweden for these vessels normally average 2-3 days 
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(calling at both terminals), and the sailing times to Tilbury, 

Rotterdam or Hamburg, average some 5 days; thus return trips 

are made in about 12 days at service speeds of 16$ knots. These 

ships were first built to ice class 1A requirements; but their 

hulls were later strengthened to 1A Super so that, for the most 

part,they have been able to operate independent of ice-breaker 

assistance and have achieved regular year-round exports from 

the Holmsund and Tunadal terminals (Layton 1979a:270f). 

Other Swedish shipping companies have also built vessels for 

winter traffic with Norrland, and this specialization has thus 

resulted in the natural selection of Swedish shipping over 

recent decades (p 77) Of particular interest has been the 

appearence in 1977 of m/s Bellman, the first of a new type of 

boro liner (bulk, oil, r.oll-on/roll-of f ) and built in Japan 

to the specifications of the Scandinavian Motorship Company. 

The vessel is of 11,000 tons deadweight (3,967 nrt), has a 

draught of only 7.8 metres and a service speed of 15 knots. 

Its unique hull construction was specially designed for 

Norrland traffic, permitting the vessel to export a full load 

of forest products (11,000 tons) and to return with cargoes 

of oil, grain or coal (10,000 tons). Thus the ship is able to 

avoid the journeys in ballast made by most conventional 
1 2 ) 

vessels and should be able to hold freight costs down. 

In conclusion, an overview of the changes in the average size 

of vessels serving Upper Norrland is provided by Figure 5.3. 

The calculations made for the period before 1870 are based on 

the selected years used in Table 3.3 (p 111), but thereafter 

five-year intervals have been employed using published 

statistics. As already indicated, the general trend is one of 

increase in size and cargo capacity. During Stage 1 the local 

town merchants and their counterparts in Stockholm continued 

to monopolize trade with their large sailing ships, averaging 

some 140 nrt and with laden draughts of about 3 metres. Such 

vessels continued to be used in Stage 2; however, the lifting 

of the restrictions on peasant navigation in 1786 enabled the 

farmers also to engage in trade but restricted them to the use 
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Figure 5.3 The average size of vessels calling at Upper 
Norrland's ports for selected years between 1765 and 1975. 

Sources: 1765-1860, see Table 3.3 p 111; 1870-1910, BiSOS E & F; 
1 915-1975, SOS Sjöfart. 

of smaller vessels, the large numbers of which reduced the 

average vessel sizes during the period to 80-90 nrt (p 68). 

The increase in Stage 3a was mainly due to the introduction of 

large foreign sailing vessels into traffic with Upper Norrland, 

after the relaxation of the Swedish Navigation Act and mutual 

agreements with leading maritime nations (p 73). By Stage 3b, 

large foreign steamships had also begun to visit northern 

Sweden during the ice-free season and soon took over as the 

main carriers of the bulk export trade. The continued growth 

in average size can be seen in the interwar period (Stage 4), 

when even larger motor vessels were introduced to export pulp 

across the Atlantic. The striking increase shown for 1940 was 

STAGE 1 STAGE 2 STAGE 3a STAGE 3 b STAGE I * STAGE 5 

I I i i i i 
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due to the wartime domination of the Baltic by the Germans and 

to their intensive use of large ore carriers engaged in 

transporting iron from Luleå (p 124f). In Stage 5 the general 

growth in the capacity of forest-product carriers has also been 

accompanied by the appearance of even larger ore carriers and 

oil tankers, which account for the sudden increase in average 

size in the 1970s. It is mainly these latter types of vessel 

which are powered by steam turbines while the majority of ships 

remain motor-driven. 

The primary objective in increasing the size of merchant vessels 

has of course been to enlarge their carrying-capacities, and 

marine technology has striven to achieve larger proportions of 

cargo space within vessels (see note 38, p 343). The pre-

industrial expansion of the export trade, however, was mostly 

brought about by increases in the numbers of ships and calls 

made in Upper Norrland's ports; whereas the twentieth century 

has seen the reduction in vessel frequency, as shipping seasons 

have been extended and fewer and larger units can cope with 

greater volumes of cargo (Fig 3.12, p 120). The increased 

dimensions of vessels have necessitated the abandonment of 

restricted and shallow port sites and have required a further 

concentration of cargoes to the deep-water terminals. This has 

been made possible through better port facilities, new 

techniques in cargo handling and, in particular, through 

improvements in overland transport (5.2). Despite its leading 

role in the rationalization of industrial activity and in the 

concentration of ports and loading places, change within marine 

transport remains intimately related to other fields of 

transport technology. 

5.1.2 THE DIFFUSION OF NAVIGATIONAL AIDS 

At the start of the study period Sweden included Finland and 

could therefore regard the whole Gulf of Bothnia as Swedish 

territorial water. Strategic and economic policies thus ex

cluded foreign shipping until 1812 (p 74) and at the start of 

Stage 1 the only permanent aid to navigation was the old 
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lighthouse at Örskär (1), which guided vessels through the 

narrows of Southern Kvarken past Öregrund (see Fig 5.4, p 258). 

This was soon supplemented by lights at Djursten (2) and 

Holmögadd (3), the latter marking the entrance to Northern 

Kvarken and the Bay of Bothnia. These two restrictions were 

seen as the greatest hazards to navigation and indeed attention 

has focused on them even in modern times. The number of ship

wrecks along Norrland's coast was also related to the fre

quency of traffic to the various town ports and to the navi

gational difficulties posed by outlying skerries and shallows. 

Thus a map of the wrecks recorded in the Register of Foun-

derings at the Swedish National Maritime Museum shows an 

enormous concentration in the skerry approaches to Stockholm, 

at the north and south entrances to Southern Kvarken, and 

outside certain ports - eg Luleå and Skellefteå (Cederlund 

1976:144). Leading lights and pilot facilities were therefore 

required primarily in the vicinity of these hazardous areas. 

The series of maps in Figure 5.4 (p 258f) shows the diffusion 

of Sweden's leading lighthouses and lightships in the Gulf of 

Bothnia and its southern approaches. The earliest concen

trations were around Southern Kvarken and Gävle, and all the 

major town ports and dangerous headlands were equipped with 

permanent lights - providing a loose chain along the whole 

coast of Norrland by the end of Stage 3a (1885). The lights 

are listed in their order of installation in Table 5.2 

(p 257) and their reference numbers are used in Figure 5.4 

to identify new additions. The diffusion does not appear to 

have been a contageous spread northwards; instead it has been 

hierarchical, presumably being based on contemporary per

ceptions of priority in terms of volumes of traffic and the 

hazards of port approaches. During the last three stages, 

the chain was further strengthened by additional lights but 

the main changes took place within lighthouse technology and 

in the replacement of temporary lightships and buoys by 

permanent installations. 
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Öberg (1948) has demonstrated that lighthouse technology 

clearly passed through a number of stages in which different 
13) 

sources of illumination were employed. These stages can be 

related to those previously suggested for port development and 

may be summarized as follows: 

Stage 1: Wood-fired beacons had been largely replaced by coal-

fired lanterns with glass windows in the larger lighthouses. 

Smaller lights frequently used vegetable oil (rape seed) and 

wick burners, in conjunction with parabolic mirrors of metal 

to concentrate their weak light towards the horizon (Öberg 

1948:109). 

Stage 2: The introduction of the cylindrical wick improved the 

performance of oil lamps which had replaced coal-fired lamps 

by 1853. A better concentration of light was achieved by the 

use of lenses, and moving beams and blinking lights were 

developed using a variety of ingenious mechanical devices 

(ibid:110). 

Stage 3a: Mineral oil replaced vegetable oil, and paraffin lamps 

took over completely as the source of illumination for all the 

major Swedish lighthouses (until 1902); the Malören light, for 

example, was thus converted in 1873. 

Stage 3b: In 1890 the Swedish manufacturer G V Lyth constructed 

a paraffin lamp which could burn for ten days without attention. 

This enabled the establishment of unmanned lighthouses and 

light buoys could be set out to mark fairways during the ice-

free period of intense shipping activity. The twentieth 

century, however, saw the introduction of many other improve

ments. The simple paraffin burners were replaced by vaporized 

oil lamps, with mantles which gave a bright white light; 

unfortunately the lamps required constant attention and could 
1 4 ) not be installed in unmanned lighthouses. During this period 

the Swedish inventor, Gustaf Dalen, constructed a better holder 

for acetylene gas and devised a number of technical improve

ments for its use in lighthouses. The new gas burned with an 

open flame in the simple Aga lamps which were mostly in

stalled in lesser lights, lightships and buoys.1^ 

Stage 4: Dalen also developed another system, using a con

trolled mixture of acetylene and air burning within a mantle, 
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Table 5.2 The main Swedish lighthouses and lightships (Ls) in 
the Gulf of Bothnia and its Baltic approaches, listed in order 
of installation. 

Ref 
no 

Light Year 
built 

Ref 
no 

Light Year 
built 

1) 

1 Örskär 1687 32 Rataskär 1890 
2 Djursten 1759 33 Storbådan II 

3 Holmögadd 1763 34 Åstholmsudde 1893 
4 Svartklubben 1819 35 Ls Nor ströms grund 1894 
5 Eggegrund 1838 36 Balsö 1895 
6 Storjungfru 1839 37 Blackkallen 1907 
7 Söderarm II 38 Fjärdgrund H 

8 Understen 1848 39 Högbonden 1909 
9 Näskubben 1850 40 Bonden 1913 

10 Stora Fjäderägg 1850/1 41 Vännskär 1920 
1 1 Malören 1851 42 Ls Östra Kvarken 1924 
12 Bjuröklubb 1859 43 Härnöklubb 1927 
1 3 Brämön H 44 Flasan 1932 
14 Björn II 45 Hällgrund 1952 
15 Ls Finngrundet H 46 Engelska Grund 1955 24 
16 Agö 1860 47 Argos Grund 1957 
17 Lungö 1 861 48 Nygrån 1958 
18 Ls Sydostbrotten 1862 49 Grundkallen 1959 19 
19 Ls Grundkallen 1864 50 Östra Kvarken 1960 42 
20 Ls Svenska Björn 1868 51 Nordvalen II 

21 Simpnäsklubb 1869 52 Norra Långro-
22 Skagsudde 1871 grundet 1962 
23 Rödkallen 1871/2 53 Sydostbrotten 1963 18 
24 Ls Grepen 1872 54 Väktaren 1968 
25 Svenska Högarna 1874 55 Svenska Björn II 20 
26 Draghällan 1878 56 Bj crnklack 1969 
27 Rönnskär 1880 57 Finngrundet II 15 
28 Gåsören 1881 58 Västra Banken 1970 29 
29 Ls Västra Banken II 59 Farstugrunden II 

30 Bergudden 1884 60 Norströmsgrund 1971 35 
31 Gran 1886 61 Gunvorsgrund 

" 

Sources: B i SOS T (1873/4: XI II, Litt G); Lista över svenska 
fyrar ( 1913, 1930); Svensk fyrlista (1951, 1978). 

NB Ref nos relate to Figure 5.4 (overleaf). 
Column 1) lists the ref nos of lightships replaced by permanent lights. 

which gave a far brighter light. The gas pressure could even 

be used to rotate existing lens equipment and, being more 

complex and expensive, the Dalen system was therefore more 
16) suitable for more important lights. The introduction and 

spread of electricity led to its use in many inshore lights 

and lightships also began to employ diesel generators. 
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Stage 5: Between 1955 and 1971, all the lightships in the Gulf 

of Bothnia were replaced by permanent concrete caisson light

houses, mostly built at the former loading place of Jävre-

Sandholmen (56) near Piteå. The increased use of electricity 

and the application of radio technology to navigation 

(especially after the second World War) led to the instal

lation of some 20 radio beacons in various key lighthouses 

along Norrland's coast, enabling vessels to navigate by means 

of directional radio location even during poor visibility. 

Other systems include ship-based radar (for use close inshore) 

and Decca Navigator in open water. The latter system was set 

up in the Gulf of Bothnia in 1962 and permits vessels to pin

point their position on special charts using signals from two 
1 7 ) or three of the land-based stations (Fig 5.4, p 259). These 

modern methods were first employed by the ice-breaking fleet 

but are now in common use by merchant shipping and, indeed, 

winter navigation would be virtually impossible without them. 

Table 5.3 Changes in the numbers of leading lighthouses and 
lightships in the Gulf of Bothnia. 

Stage 1 
(1785) 

2 
(1855) 

3a 
(1885) 

3b 
(1 925) 

4 
(1 950) 

5 
(1 975) 

Bay of Bothnia 0 2 7 1 1 12 14 

Sea of Bothnia 3 7 18 25 26 33 

Gulf of Bothnia 3 9 25 36 38 47 

Sources: see Table 5.2 (p 257). 

Table 5.3 (above) illustrates the steady increase in the number 

of major navigational aids within the two parts of the Gulf of 

Bothnia. To this should be added the multitude of other land-

based and floating lights, buoys and markers that have 

appeared - particularly during the twentieth century. The 

improvement in permanent fixtures has been of prime importance 

in opening up winter navigation (5.1.3). Better navigational 

aids, together with the decrease in vessel numbers, have 
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moreover reduced the need for pilot services; thus Table 5.4 

(below) shows how the numbers of pilot stations first rose then 

declined through the study period - in fact closely following 
18) 

the changes in port numbers (Fig 3.2, p 95). 

Table 5.4 Changes in the numbers of pilot stations in the Gulf of 
Bothnia. 

Stage 1 
(1775) 

2 
(1829) 

3a 
(1875) 

3b 
(1913) 

4 
(1937) 

5 
(1970) 

Bay of Bothnia 0 5 17 15 13 4 

Sea of Bothnia 5 16 18 17 18 9 

Gülf of Bothnia 5 21 35 32 31 13 

Sources: Pilot records 1775, 1829 (KrA); BiSOS T 1875; SOS Lots-
verket 1 91 3, 1937; Svensk Lots 1 970 . 

The accuracy of marine charts may be mentioned briefly. 

Until the 1930s, the traditional method of "casting the lead" 

was used to determine depths and, even in the late 196 0s, it was 

easy to find charts based on measurements carried out during the 

early nineteenth century (Thunberg 1967:56). With the increase 

in the draughts of modern tankers and carriers it has been 

necessary to map the sea floor in much greater detail and to 

update old charts, which are largely obsolete through land 

uplift. The wartime development of echo-sounding devices 

provided the necessary technology and, for the most part, heavy 

traffic corridors have now been surveyed in detail and new 

charts issued for the Gulf of Bothnia. 

These developments in the field of navigation have, together 

with improvements in merchant shipping, been closely inte

grated with Sweden's attempts to lengthen shipping seasons 

through ice-breaking. Their combined effects on winter traffic 

and on port changes are taken up in the next section. 
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5.1.3 THE DEVELOPMENT OF ICE-BREAKING 191 

Considering that the greatest problems with ice are encountered 

along Norrland's coast, it seems paradoxical that Sweden's first 

purpose-built vessel for breaking ice appeared in Göteborg in 1882. 

Isbrytaren I was of ca 900 hp (horse-power) and a succession of 

similarly powerful tugs were taken into service in- other ports 

in southern Sweden. In 1915 Stockholm constructed the first 

Swedish vessel capable of breaking ice at sea and Isbrytaren II 

(of 4,000 hp and later renamed Sankt Erik) was designed to keep 

the capital open for winter shipping (Lund & Ohrelius 1970:28ff). 

It was not until the start of Stage 4 (in 1926) that the first 

state ice-breaker Statsisbrytaren (later renamed Atte) began 

operations at sea and the Swedish offensive on the ice barrier 

in the Gulf of Bothnia began, after centuries of passive 

acceptance. Under pressure from Norrland's industries and 

ports, whose arguments were particularly effective after 

severe winters, the strength of the Swedish ice-breaker fleet 

has gradually been increased. Today, some 50 years later, up to 

eight vessels can be deployed with a combined strength of 

110,580 hp (almost twenty times the original Atle1s 6,000 hp). 

Table 5.5 shows the progressive build-up, mostly with vessels 

constructed by the experienced Finnish company, Wärtsilä. With 

the exception of Ale (de signed specially for service on Lake 

Vänern) there has been a steady increase in the power, tonnage, 

length and breadth of ice-breakers. The increase in the latter 

dimension has been dictated by the necessity of keeping pace with 

the growth in size of merchant ships, requiring wider channels 

through the ice. Bow propellors, heeling-tanks and helicopter plat

forms are just a few of the refinements on modern ice

breakers. The great investments in ice-breaking since the 

mid-1950s clearly correspond to the marked increase in winter 

shipping already identified in Figure 2.9 (p 62) for the 

period 1955/56-1974/75 (Stage 5). 
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Table 5.5 The growth of Sweden's ice-breaker fleet. 

Name First Built by Date grt Length Width Draught Horse-
winter sold m m m power hp 

Atle 1925/6 Göteborg 1966 2 ,700 *3. .0 --17-; ;3 6. .8 6 ,000 

Ymer 1932/3 Kockum 1976 4 ,330 77 .7 19. ,1 6. .8 9 ,000 

. Thüle 1953/4 Karlskrona - 2 ,200 62 .3 16. . 1 5. ,2 5 ,040 

Oden 1957/8 Wärtsilä - 5 ,260 83 .4 19. ,4 7. .0 10 ,500 

Tor 1963/4 - 5 ,260 84 .5 21 . ,2 6, .5 12 ,000 

Njord 1969/70 - 5 ,300 86 .5 21 . ,2 6. .2 12 ,000 

Ale 1973/4 - 1 ,488 49 .8 13. ,0 5. .2 5 ,040 

Atle 1974/5 - 7 ,900 104 .6 23. .8 7. .3 22 ,000 

Frej 1975/6 - 7 ,900 104 .6 23. ,8 7. .3 22 ,000 

Ymer 1977/8 - 7 ,900 104 .6 23. .8 7. .3 22 ,000 

Source: Sveriges skeppslista (1 926-1 978) 

That all the major Norrland ports (even in the Bay of Bothnia) 

have been kept open for the past eight years, is not only the 

result of relatively mild ice winters but also of the use of 

the new state ice-breakers in conjunction with powerful harbour 

tugs (which cope with local ice-breaking and assistances within 

the ports and their entrances). Luleå1s latest ice-breaking tug 

Valkyria (316 grt) is far smaller than Thüle and Ale but, with 

4,000 hp and a breadth of 9.5 metres, she is clearly capable of 

assisting the large bulk carriers using the port (Sveriges skepps

lista 1978). 

Figure 5.5 (p 264) illustrates some of the patterns and trends of 

winter shipping in the Bothnian Gulf and shows that the volume of 

shipping (Oct-June) virtually doubled during the post-war 

period (Stage 5). There is a positive correlation between the 

tonnage and numbers of vessels up to the mid-1960s, after 

which marked increases in the average size of vessels led to a 

fall in numbers despite the general increase in traffic volume 

(Fig 5.3, p 252). Not only have new large forest-product 

freighters and bulk ore carriers been introduced, but the growth 

of oil imports at new deep-water terminals has prompted the 

appearance of even larger oil tankers. 
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Figure 5.5 The effect of different ice-winter conditions on 
Bothnian traffic (Oct-June) and on the frequency of ice
breaker assistances (1947/48-1975/76). 

Source: Redogörelser för Sveriges statliga isbrytarverksamhet 194 7/4 8-
1975/76. 

NB Ice winters are broadly classified according to the thickness and areal 
extent of ice (Fig 2.6 y p 52). 
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Nevertheless, the annual fluctuations in traffic show striking 

relationships with the type of winter, the peaks occurring in 

mild conditions and the troughs in severe winters. Of course 

other factors, such as market prices and demand, also play 

their part and the changes in the 1970s must be due more to 

variations in the economic rather than the physical climate 

(eg the downward trend in 1975/76). 

Severe winters impose an extra economic burden by incurring the 

costly storage of exports at either factory or terminal and by 

delaying deliveries to customers. Costs also rise sharply with 

the increased ice problem in southern Sweden, where the state 

has hitherto been forced to hire vessels (mostly tugs) for 

local ice-breaking and assistance to shipping. The number of 

assisted vessels for the country as a whole rises to peak 

levels during severe winters. The relationship between the 

number of assisted vessels in the Gulf of Bothnia and the 

severity of ice winters is however more complex. The main 

reason is that in the past severe winters have lead to the 

withdrawal of ice-breakers from the Gulf (obviously reducing 

the number of possible assistances and, in recent years, 

strict regulations on the size and ice class of ships eligible 

for assistance have reduced the number of unsuitable vessels. 

In mild conditions the demand for ice-breaker help also 

declines, particularly as larger vessels with higher ice 

classes are taken into service. 

Table 5.6 (overleaf) attempts to show the main differences in 

the pattern of ice-breaking operations due to climatic vari

ations. Note that only data for state ice-breakers are rep

resented here, as they carry the main burden. The pre-1955/56 

examples (Table 5.6a) show the dominant area of activity to 

have been the Sea of Bothnia, for the number of possible 

working days was limited with only Atle and Ym er available 

in the early 1 950s. Thüle1 s arrival in 1953 made no 

striking difference in the severe winter of 1955/56 and, even 

during mild winters, the Bay of Bothnia could still not expect 

much help. The post-1965/66 examples (Table 5.6b) are spread 
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Table 5.6 State ice-breaker activity by areas of operations for 
selected winters (a) pre-1955/56, and (b) post-1965/66. 

Ice Winter % of working-days in Number of 
conditions Qf gea Qf other working assist-

Bothnia Bothnia waters days ances 

f Mild 1 951 /52 27.2 72.8 - 228 227 
a s Normal 1 950/51 18.0 75.5 6.5 277 245 
[Severe 1955/56 10.8 57.5 37.7 371 1,228 

V mild 1974/75 100. ,0 - - 210 285 
Mild 1973/74 66. .8 33. 2 - 403 711 
Normal 1968/69 34. .6 60. 1 5 .3 657 1 ,883 
Severe 1969/70 20. .2 45. 0 34 .8 736 3,626 
V severe 1965/66 19. .6 38. 5 41 . 1 652 2,662 

Sources: see Figure 5.5 (p 263). 

over a period when a number of additions were made to the 

fleet, which greatly increased in power and effectiveness. The 

new capacity is reflected in the increased numbers of working 

days and assistances, as well as in the greater attention given 

to winter traffic in the Bay of Bothnia since 1971 (SOU 1971 

no 63; Rydén 1972). The present fleet has yet to be tested by 

a very severe ice winter and, as its large dimensions are 

principally designed to cope with extreme conditions, its full 

capacity is rarely utilized. 

One example of the effect ice-breaking has had on recent 

shipping patterns can be presented for the port of Umeå. Since 

1 959, Umeå's former outport at Holmsund has been greatly 

enlarged into a modern deep-water terminal. It handles the 

export of forest products (principally for SCA and Bowaters) 

oil, cement and bulky agricultural imports, together with ferry 

traffic to and from Wasa in Finland - which in all total 

around 1 million tons per year. Its average period of winter 

closure has been successively shortened and today the port can 

show records of uninterrupted shipping since 1967. To operate 

efficiently, a port requires a steady flow of traffic and goods, 

and it attempts to minimize both storage costs and periods of 
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inactivity (when unemployment is the undesirable social conse

quence) . 

Figure 5.6A presents the monthly flow of shipping through the 

port for the three years 1974,'75, and '76. The seasonal 

pattern is accentuated by the great variations in the volume 

of ferry traffic, which are obviously related to the increased 

demand for passenger and car transport during the summer 

tourist season. The volume of goods carried by the ferries is 

small in comparison with the quantities handled by cargo 

vessels, and it can be seen that the pattern of merchant 

shipping is far more regular. The tonnage of cargo vessels 

(entering and departing from the port) rarely falls as low as 

100,000 tons or rises above 250,000 tons per month. Despite 

this modified rhythm, the more difficult ice conditions in 

February, March and April clearly have an adverse affect on 

shipping. 

If the total goods volume (Fig 5.6B) is compared with that of 

cargo shipping (Fig 5.6A) it can be seen that the two are 

closely related. As most vessels only carry goods one way, a 

breakdown of the traffic flow into outgoing and incoming also 

demonstrates the different patterns of shipping engaged in 
20 ) Holmsund's import and export trade. As the exports consist 

principally of kraftliner, regular deliveries are required and 

it can be seen in Figure 5.6B that this has virtually been 

achieved. The monthly fluctuations are remarkably small and 

the largest variations are probably due to the economic 

depression experienced in 1975. On the other hand imports 

show wide monthly variations, with pronounced troughs in the 

winter months (Feb-April) and peaks during the summer (although 

not always in the same months). The explanation lies in the 

nature of the imports which are dominated by petroleum products. 

Excellent storage facilities exist at Holmsund, and large oil 

and petrol deliveries at the start of winter are normally 

sufficient to last until the spring. During the summer the oil 

companies can deliver when they please, and so the arrival of 

one or more huge tankers can explain why some months stand out 
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Figure 5.6 The monthly flow of A-shipping, and B-goods through 
the port of Umeå (Holmsund) for the years 1974-76. 

Sources: Fartygs- ooh gods journaler (shipping and goods journals) , 
Umeå hamnkontor, Holmsund. 
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Figure 5.7 A sketch-diagram of seasonal variations in traffic 
flow in Norrland's ports. 

so clearly. Hitherto, tankers have normally been built to a 

rather low ice class, whereas most forest-product carriers are 

1A or 1A super (eg SCA's three vessels). It is in this context 

that the boro liner (p 252) might be used to great advantage for, 

by reducing the empty journeys, it should operate at a lower cost 

per ton/km than conventional ships. 

Figure 5.7 is a generalization of the processes evident in Umeå 

and in most other major ports in Norrland. It is something of 

a multi-purpose sketch-diagram and illustrates changes in the 

seasonal variations of traffic flow. If one interprets the 

diagram using key A, long-term changes in the monthly percentage 

variations can be identified. In the 1890s, the monthly percent

age of traffic fell abruptly in early winter from some 20 % to 

zero and ports in Bothnia were normally closed for up to 

seven months. In spring the percentage often rose even more 

dramatically. With the passage of time and better technology, 

port closures have been reduced to nil and traffic is now 
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continuous. Thus the amplitude of the seasonal "wave length" 

decreases and begins to approximate the optimum straight line, 

ie the completely regular flow of traffic. This is the long-

term trend in Norrland's port activity. 

A short-term va riation occurs with different winter ice con

ditions (key B) and the diagram can now be used to illustrate 

how traffic flow has tended in the past to vary between the 

extremes of severe and very mild ice winters. However, the 

current trend is for these differences to become smaller - ie 

the effect of a severe ice winter on the rhythm of traffic is 

now little greater than that of a normal winter in the 1960s 

and, similarly, traffic patterns in normal ice winters now 

approximate those of earlier mild conditions. 

Finally, the diagram demonstrates the regional variations in 

seasonal traffic (key C). Northerly ports such as Karlsborg 

still retain the characteristics of many decades ago or of 

rather severe winters. The further south one goes, the less 

extreme the patterns become and the more they tend to approach 

the regular flow of traffic (eg Sundsvall). Apart from Karlsborg, 

which receives little special attention from ice-breakers today, 

all the northerly ports are moving towards the optimum of a com

pletely regular monthly distribution of traffic and goods. 

Figure 2.8 (p 57) provides a summary of the changes in winter 

shipping activity in the major port complexes over the past 

century. With the exception of Karlsborg (included for com

parative purposes in the absence of ice-breaking in the 

Haparanda district), these ports have benefited most from the 

state ice-breaking service. A few other ports and loading 

places may have been able to make use of nearby ice-lanes but, 

in most cases, the presence of ice still means the closure of 

minor ports which must therefore seek alternative methods of 

transport. This concentration of ice-breaking resources on the 

major ports is determined not only by their economic demand 

for year-round traffic but also by the deep draughts of the 

large ice-breakers (7.3 metres), which can only enter ports 
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with sufficient depths and room for manoeuvre. Most of the minor 

ports fall short and, lacking the resources to hire or purchase 

ice-breaking tugs, they must therefore accept the constraint of 

winter ice. Clearly this has played an important role in the 

process of port concentration over the past century (Stages 3b-5) 

as companies, when faced with the need to rationalize, have 

abandoned less suitable ports and concentrated investment on the 

modernization and expansion of industries in the major port 

areas. 

5.2 Land Transport and Communications 

Upper Norrland's communications and means of transport overland 

have been subject to many changes in their patterns, forms and 

technology during the study period. As in the case of maritime 

transport, development is related to port evolution and 

generally exhibits a sequence of characteristics which approxi

mately follow the same stages (p 96). The region's early 

colonization and its fairly peaceful development over many 

centuries had enabled the establishment of trade contracts 

long before 1750. Lines of contact stretched far inland from 

the shores of the Bothnian Gulf and even reached the Atlantic 

and Arctic coasts of Norway and Russia. For the most part 

these routes followed the natural lines of penetration - ie the 

valleys of the great mountain rivers which have their sources 

so near to the oceans (Hoppe 1945:69, Fig 5). It is likely 

that these long-distance routes were primarily used in winter 

when the frozen water surfaces facilitated movement through 

forested and hilly terrain, using animal-drawn sleds. In the 

lower reaches of the rivers, below the highest shore-line, 

goods could be carried easily downstream by raft or boat with 

portage past falls and major rapids. Indeed it is only in 

recent decades that the rivers have lost their significance as 

the primary means of transporting bulky products from the 

interior to the Bothnian coast. 

Figure 5.8 (p 272) provides an overview of the development of 

various means of communication since 1860, and the changing 
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Figure 5.8 Successive changes in the length of selected communi
cations networks in Upper Norrland (AC/BD) 1860-1975. 

Sources: Public roads - BiSOS H (1 860-1905), Statistisk årsbok 
(1911-76); floatways - Smedberg (1919:861-5), Statistisk årsbok 
(1921-66), SM (T) (1971:52, 1976:20); railways - Statistisk årsbok; 
forest roads - SOS Skogs statistisk årsbok (1 951-76). 
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importance of public roads, floatways, railways and forest roads 

again suggests the substitution of one means of transport for 

another. Little published information is available on the lengths 

of roads and floatways in the earlier Stages 1 and 2, so that 

the diagram commences with official data from 1860. A network of 

summer tracks obviously existed from the early days of colon

ization but, for the transport of bulky goods, the winter roads 

were by far the most important. Rivers were therefore of great 

significance as lines of penetration both in winter and summer. 

The clearance of the rivers, begun in Stage 2 in association 

with the floating of tar barrels, continued throughout Stage ^ 

and the process did not abate until Stage 3b when the railway 

was introduced. The length of public roads generally showed 

a steady increase but, after the introduction of motor 

vehicles in the 1920s, a rapid growth took place during Stage 4, 

when both floatway and rail networks ceased to expand. Stage 5 

is characterized by the enormous development of forest roads 

for the transport of timber by lorry and trailer, so tha't the 

length of floatways has declined abruptly. Thus, in the pre-

industrial period the expansion of industry and trade and the 

diffusion of ports and shipping was accompanied by the extension 

of the road and floatway networks - whereas the post-industrial 

introduction of the railway and of motor vehicles has coincided 

with the decline in port numbers and the concentration of 

industry and shipping activity to those ports best served by 

the new communications. 

5.2.1 ROADS AND TRACKS 21 ' 

The communications patterns have naturally been most influenced 

by the social and economic requirements of the local population. 

The major areas of agricultural settlement were, and still are, 

in the coastal zone where the best soils occurred below the 

highest shore-line. Contact and trade with the Lapps of the 

interior forests and fjäll were primarily achieved using 

winter roads along the river valleys. Between the villages of 

the coastal zone, summer footpaths and winter trails clearly 



274 

existed but were not part of the public network and were poorly 

recorded on contemporary maps of Upper Norrland. Hence, the 

series of maps comprising Figure 5.9 (pp 275-9) is restricted 

to showing the development of public roads and railways in the 

study area, ie the major routes adopted by the state as public 

and originally subject to compulsory maintenance by the local 

population. Despite this obvious drawback, the public road 

system is nevertheless a useful indicator of the main lines of 

contact. Its progressive extension reflects the increase in 

road usage, not only by the authorities for military and 

administrative purposes but also by farmers, merchants and 

industrialists. 

The sequence of road development has been mapped in periods 

corresponding to the six stages of port development and, as the 

new additions during each stage are identified by broken lines, 

the process of network expansion can easily be followed. 

Stage 1 is characterized by the old military coast road from 

Stockholm to Torneå, which linked the major towns and coastal 

settlements. The only other public roads by the end of the 

period branched off to certain of the inland market centres 

(Vindeln, Burträsk and övertorneå) or linked the coast road 
22 with new loading places (eg Ratan, Gumboda and Kallviken). 

The breaking of a road from Sikeå to the new ironworks at ̂ 

Robertsfors in 1760 provides an example of the industrial need 

for summer transport routes to carry ore from the coast to 

their inland sites - the local stream (Rickleån) being of little 

use as a floatway and upstream movement was quite impossible 

Boëthius 1921 s 42). 

Figure 5.9 (opposite S overleaf) The development of the public road 
and railway networks in Upper Norrland 1750-1975. 

Sources: adapted from Hoppe (1945), Lassila (1 972), Godlund (1962), 
Provisorisk översiktskarta 1 :250,000, sheets 30-48 (1970s editions), 
and Atlas över Sverige sheets 111/112. 
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Stage 2 shows the further extension inland of the earlier routes, 

and other penetration lines make their official appearance. 

Based largely on pre-existing village tracks and winter trails, 

these roads usually followed the major valleys, which formed 

the traditional lines of penetration and which were largely 

responsible for the concentration of trade and shipping to the 

town ports near their mouths. Essentially, the public road 

system simply follows the main patterns established earlier and 

costly road construction rarely took place without pre-existing 

economic motives. By the end of Stage 2 the simple road network 

was nevertheless restricted to the main area of settlement, ie 

below the highest shore-line (Fig 2.3, p 44). Overland transport 

was mainly by draught horse in the agricultural areas of the 

coast, whereas inland reindeer-drawn sledges were used to carry 

goods and people (Hoppe 1945:133, Fig 18). The winter road 

network, however, was far more extensive and penetrated further 

inland with a pattern of routes radiating from such centres as 

Lycksele (Lassila 1972:53, 90f). The traditional court circuits 

for judges (domavvägar, ibid:99) set up lines of winter communi

cation between the interior centres and, even though they were 

only used once a year, they provided the first lines of lateral 

interconnection. 

Stage 3as still with a pre-industrial economy and technology, saw 

the continued extension inland of the lines of penetration, 

reaching many of the small market centres high above the Lappmark 

boundary (cf Fig 1.1, p 9). Few new public roads appeared in the 

coastal zone, but many parish tracks were built to link church 

and market centres (ibid:86). Similarly, new roads were con

structed to serve the inland watersaws and later to link the 

steamsaws with the coast road and with local villages, which 

often provided labour for the new industries. Even by the 

mid-nineteenth century, the network of winter trails was still 

of great importance for the transport of ore, timber, charcoal 

and tar, and the pattern was far more extensive and intercon-
23 ) nected than that of the public roads. This pattern, however, 

was destined to be closely followed by permanent routes in the 

coming period. 
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'000 km 

000 km 

Figure 5.10 A - The length of public roads in Upper Norrland 
(AC/BD) 1860-1975, at 5-year intervals; and B - The cumu
lative length of forest (S) roads, constructed and improved 
since 1935. 

Sources: see Figure 5.8, p 272. 

Stage 3b saw intensive activity, not only within industry, 

trade and shipping, but also in the construction of roads and 

railways. The railway network provided a further transverse link, 

parallel to the coast and linking inland centres (5.2.3). Its 

appearance led to station settlements and new roads so that it 

complemented the existing system. The completion of the line 

from Kiruna to Riksgränsen and Narvik achieved the first all-

season route from Upper Norrland1s coast to the Atlantic, but it 

should be remembered that this was essentially an industrial 

route, for ore-waggons rather than passengers and other goods. 

In Västerbotten, however, the road from Umeå to Storuman was 

extended to Tärnaby and beyond, thus providing the first example 

of a permanent road deep into the mountains. The many market 
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centres near the coast increased their nodality with radiating 

road links, which greatly improved the connectivity of the 

network in the coastal zone. The increase in the volume of trade 

goods in the latter half of the nineteenth century was 

accompanied by the demand for and the provision of better road 

surfaces; in turn, this was followed by the introduction of 

four-wheeled horse-drawn waggons which began to replace two-

wheeled carts around the 1890s (Jirlow 1942:447). 

Stage 4 continued the process of infilling the basic pattern and 

by 1950 more links and numerous branches had appeared, but still 

with the highest densities near the coast decreasing inland. 

The introduction of motor vehicles was responsible for the 

marked upswing in road-building during the 1920s and '30s, which 

affected Norrbotten and Västerbotten alike (Fig 5.10 A). 

Powered vehicles also facilitated the ploughing of snow from 

the new public roads so that the former winter network largely 

disappeared from the more populated districts (Lassila 1972:212). 

The mountain zone now had several lines of penetration reaching 

deep into it; the Tärnaby route was linked with the Norwegian 

road network, and from Haparanda the road was completed up the 

Torne valley. 

Stage 5 has seen the further consolidation of the coastal network 

and many of the branch roads from the previous stage ha,ve been 

connected. In the mountains the process of penetration is 

continuing and interconnection has even begun as increased 

mobility has encouraged tourism. The network density continues 

to reflect population distribution and the main river valleys 

can still be seen, their lines marked by road and rail routes 

penetrating inland from the major town ports. Several routes 

now cross the 3 00 kilometres into Norway. The coast road, 

today the European route E4, has been straightened and by

passes most of the settlements. As lorries have increased 

their axle-weights, so better surfaces have become necessary, 

replacing the dirt roads of the previous stage. Asphalt surfaces 

are now to be found throughout the coastland and on most of the 

main routes inland. The intricate pattern of Stage 5 still omits 
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private roads, and the length of forest roads alone now exceeds 

that of public roads. The rapid increase in the network of 

forest roads has greatly improved the access to the forest 

resources so that lorry transport, penetrating into interfluve 

areas, is rapidly replacing the rivers as the means whereby logs 

are supplied to the large coastal industries. Despite the greater 

flexibility permitted by road transport systems, the vehicles 

move more swiftly along the better class routes; therefore, 

those industries located closer to the major urban centres 

clearly benefit from superior road facilities. This is a further 

factor in the process of industrial and port concentration. 

5.2.2. RIVERS AS FLOATWAYS 

The use of rivers as floatways for small boats, rafts and tar 

barrels preceded the start of the study period; however, even the 

flow of the larger rivers was normally interrupted by numerous 

falls and rapids which involved arduous and time-consuming port

age. Frequently watercourses were blocked by obstacles such as 
24 ) 

fallen trees, large boulders and sand banks. Early clearances 

were undertaken in connection with the transport of tar during 

the summer and the river clearance organization (Strömrensnings-

kommittén), which started its activities in Norrbotten and 

Västerbotten in the 1820s, was also interested in the floating 
25 ) 

of forest products. Wealthy individuals and pr vate companies 

organized further river improvements. In conjunction with the 

purchase of the Baggböle sawmill and forest privileges in 1840 

the Dickson company, for example,carried out extensive clearances 

in the Urne and Vindel Rivers - even as far as 300 kilometres 

upstream; but for many decades it still took about three years 

for large logs to reach the sawmill (Högstadius 1876:308). 

The rivers shown in Figure 2.2 (p 40), together with their 

many tributaries below the tree-line, have all been utilized for 

timber floating. The greater length, catchment area and flow of 

the major rivers clearly endowed them with the largest capacities 

for log transport so that their mouths have hitherto provided 

the best locations for large-scale forest-based industries. 
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A flow-line map of river discharge thus corresponds closely to 

maps showing the volumes of timber floated on Upper Norrland's 
26) 

rivers during their hey-day. Despite the ability of rivers 

to supply raw material directly to various types of timber 

industry, the problems of forest ownership have led to an 

enormous transference of logs from one river mouth to another 

by means of coastal floating. This method of transport first 

became possible in the latter half of the nineteenth century 

through the introduction of steam-powered tug« into Upper 

Norrland. It has made the expansion of certain major forest 

industries possible in seemingly unfavourable locations, in terms 

of local floatway facilities. The classic example is the large MoDo 

complex at the mouth of the Mo River (a fairly small forest river). 

In 1973 the Örnsköldsvik area alone received over half of the 

total timber floated along Norrland's coast - transported from 

Haparanda, Skellefteå, Umeå, Härnösand and from other more 

southerly districts (Ds K 1975 no 4, p 122f). 

The decline of river floating has largely taken place as 

forestry has expanded into more remote interfluvial areas. 

Tractor and lorry transport have been increasingly necessary to 

move logs to the floatways and it was a natural step to begin 

delivering logs directly by road to the coastal mills. The 

use of "free" river energy, despite its low transport costs 

per ton/kilometre, however, involves a number of disadvantages: 

1) The supply of logs is seasonal and necessitates extensive 

storage-space and much handling; 

2) labour demands and costs for floating and sorting are also 

seasonal and have increased considerably since the War; 

3) the costs of barking timber out in the forest are far greater 
27 ) than at the coastal mills; and 

4) the quality of sawn timber is impaired through the barking 

and floating of logs, as they tend to split (Hultland 1962: 

1 81ff) . 

Thus, despite the high cost of the alternative r&ad and rail 

transport, floatways have lost importance. Minor streams and 

forest rivers ceased floating first and the tributaries and 
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even the major rivers themselves have since been abandoned 

(Fig 5.1, p 272). 28) 

5.2.3 RAILWAYS 

The first "railway" in Upper Norrland was the small privately-

owned, horse-drawn tramway which was built in 1881 to link the 

Robertsfors ironworks and sawmill with the port at Sikeå 

(Boëthius 1921:190). This tramway ran for some eight kilometres 

and the use of iron rails made it possible for horses to pull 

loads weighing up to seven times as much as were normal on con

temporary road surfaces. In 1889 a small English steam locomotive 

came into operation but this private railway, being narrow-quage, 

never became part of the public railway system. 

The main rail network began in Stage 3b with the completion in 

1887 of the then private line from Gällivare to the port of 

Luleå (Fig 5.9, p 277). The state soon took over this industrial 

railway, extending the line to Kiruna and Riksgränsen in 1902. 

The main line from southern Sweden was extended from Mellansel 

(inland from Örnsköldsvik) to Boden (near Luleå) during the years 

1890-94. Subsequently it was further extended to the Torne River 

and branch lines linked it with the main town ports at Haparanda, 

Piteå, Skellefteå, Umeå and Örnsköldsvik. This permitted the 

carriage of passengers and goods the year-round and was later 

to result in the decline of coastal steamship services (pp 138 & 

155). Largely for military purposes, an inland route was built 

during the 1920s and '30s (Stage 4) and several connections were 

made with the main line; however, the volumes of traffic on these 

routes have been exceedingly modest (Atlas över Sverige sheet 112). 

The map representing Stage 5 (Fig 5.9, p 279) shows lines of 

railway penetration inland from the ports of Luleå, Skellefteå 

and Umeå, whereas the other towns lack such rail connections. 

Undoubtedly the railway has been of importance in the development 

of these three major ports, by permitting the concentration of 

bulky ores at Luleå and Skellefteå and, more recently, of forest 

products at the regional port of Umeå. The only addition to the 
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study area's rail network since 1940 has been the opening of 

an industrial branch-line to Karlsborg in 1964, permitting 

ASSI to concentrate its timber, pulp and paper exports at the 

winter port at Haraholmen (p 228). 

The trains were drawn entirely by steam locomotives until 1923, 

when the iron-ore line between Luleå and Narvik was electrified 

in conjunction with the development of the hydro-electric power 

station at Porjus. The main line was electrified in 1942 as far 

as Boden, but the remaining routes in Upper Norrland have had 

to rely on diesel-powered locomotives and rail-buses. 

5.2.4 MOTOR VEHICLES 

The road network was of little significance for bulk transport 

until the 1920s (Stage 4), when the introduction of motor 

vehicles brought new possibilities. Figure 5.11 (opposite) 

shows the changes in types and numbers of vehicles. The early 

cars and lorries were few and were incapable of carrying very 

heavy loads, but they facilitated the ploughing of snow and 

created a need for better roads. This soon led to marked 

improvements in road and bridge engineering, and in widths 

and surfaces. After- the Second World War (Stage 5)_, _the increase 

in the number of cars reflects a greater population mobility 

but more significant changes have occurred within lorry trans

port. Although the rate of growth in vehicle numbers has 

slowed down, the average lengths of lorries and their trailers 

have increased considerably and greater axle-weights have 

enlarged their capacity for the transport of timber in par-
29 ) ticular. Most timber lorries are self-loading and, by using 

the extensive network of forest and public roads, such 

vehicles can maintain regular supplies of logs to coastal 

industry throughout the year. 

In the 1950s the floatways were still fully utilized and logs 

were normally floated to the coast. During the 1960s and '70s, 

however, the barking and sorting of logs became highly 

mechanized and, as the scale of operations has continued 
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Figure 5.11 The number and type of vehicles registered in Upper 
Norrland (AC/BD) 1919-1975, plotted at 5-year intervals. 

Source: Statistisk årsbok 1919-75. 

to increase, these activities have been concentrated mainly at 

the mills (Strängh & Wennerblom 1975:42). 
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Hence improvements in lorry technology continue the process of 

transport development and result in spatial changes in the 

communications network. Each innovation in land transport tends 

to set in motion a hierarchical diffusion of road improvements, 

which have normally commenced with the coast road (E4), spread

ing along the major lines of penetration, their feeders and 

interconnecting routes, and thence down the scale to minor roads. 

This sequence closely reflects that proposed by Taaffe et alia 

(1963) and its significance in relation to port changes in 

Upper Norrland will be taken up in the following chapter (6.1.3). 



289 

Notes to Chapter 5 

1) Much in the following sub-sections 5.1.1-5.1.3 is based on 
the second part of the paper "Breaking the Ice Barrier" 
(Layton 1979b). 

2) In Piteå for example the last sailing vessels (with 
auxiliary motors) called in the early 1950s (Layton 1968: 
145). The decline of the sailing ship in conjunction with 
the rise in competition from motor vehicles is taken up by 
Thorburn in his detailed study and reconstruction of 
Sweden's domestic shipping fleet 1818-1949 (Thorburn 1958: 
208-212, 332-334). 

3) Based on the log of the Finnish bark Onni 1850 and the 
journeys of the Piteå brig Ulrika in 1860 (Layton 1968:50). 

4) Op cit and ibid:151, Fig 41. 

5) The passenger and general cargo steamers in regular service 
along Norrland1s coast were relatively small vessels, both 
in sailing ship and steamship days. Hence the frequency of 
their calls at Upper Norrland's ports reduces statistically the 
average size of vessels in Stages 3 and 4 (Fig 5.3, p 253). 

6) Layton 1968:148, Table 15. 

7) Söderlund (1952:153) suggests that "steamships were at least 
five times as effective as a sailing vessel of the same 
tonnage in transporting Norrland's timber to Western Europe." 

8) After enlargements (1902-1920) the Kiel canal allowed the 
passage of vessels drawing up to 9.45 metres (31 ft). Never
theless, the increase in the average size of ships carrying 
Sweden's iron ore together with increased canal dues and delays 
have caused many Finnish and Swedish shipowners to direct 
vessels round Jutland. Faster vessels with speeds of some 16 
knots frequently follow this longer route, competing success
fully with the canal in terms of time-saving and costs (Couper 
1972:64). 

9) W-båtar ie ice-breaking cargo vessels (Lundmark 1951:296, 336f). 

10) Based on the experience of the Finnish shipyard at Wärtsilä, 
the cost of constructing a bulk carrier with the top ice 
class (1A Super) was estimated in 1974 to be 14 % more than 
for a conventional vessel (Vintersjöfart med stora fartyg i 
Bottenviken 1 974:21 ). 
Delays during March, the most difficult ice month, generally 
increased turn-round times for SCA vessels by 17-18% and 
winter sailing times were about 7 % longer (Vintersjöfart i 
Bottenhavet 1 973:41 ). 

11) eg the ASSI system (p 228) involved chartering in 1973 
three Maria Gorthon class freighters from Gorthon Lines of 
Helsingborg. Of 7,065 tons deadweight (1 ,234/2 ,932 nrt) , 
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8.33 metres in draught and with service speeds of 15$ knots, 
the vessels are equipped with large hatches and folding 
'tween decks; three deck cranes of 12.5 tons lifting capacity 
make the ships independent of shore-based equipment. In 1973 
the Boliden company, shipping ore and other mineral/metal 
products from Rönnskär, chartered the Salen Line's 
m/s Arctic Wasa (a new 23,000 dwt carrier, capable of 16 knots 
and 16-hour turn-rounds) - whilst iron-ore carriers entering 
Luleå have also become significantly larger in recent years. 

12) Based on information from the owners, the Scandinavian 
Motorship Company of Stockholm. 

13) The following section is based largely on Öberg (1948) and on 
official lists of lights published by the Swedish Pilot 
Authority (kungl lotsstyrelsen) and today by .Sjöfartsverket. 

14) These so-called Lux lights were developed by AB Lux and 
installed in almost half of the larger Swedish lighthouses 
by 1912, eg Rönnskär (27) 1905, Bergudden (30) 1909, and 
Bjuröklubb (12) in 1910. 

15) Named after Dalén's Aga company (Svenska AB Gas accumulator), 
Aga lamps were installed at Blackkallen (37) 1907, Malören 
(11) 1910, Bonden (40) 1913, and Vännskär (41) in 1920. 

16) Dalén lamps were already installed at Rataskär (32) and 
Skagsudden (22) in 19 22 and 19 24 respectively; 
others were to follow at Fjärdgrund (38) and Rönnskär (27) 
in 1944, and Malören (11) in 1950. 

17) The Bay of Bothnia is served by a master transmitter at 
Lövånger and slave stations at Kallax, Järnäs and Kokkola 
(Finland); the Sea of Bothnia has a master station at 
Sandöskär (Sundsvall) and uses the slave stations at Skut
skär (Gävle) and Järnäs (information from Decca Navigator 
och Radio AB in Stockholm) . 

18) The development of the Swedish pilot service can be -followed 
in Sandström (1972) and Sandberg (1967). 

19) This section is taken from Layton (1979b) with minor amend
ments. 

20) Taina (1978: 152ff) has also demonstrated that tramp and 
time-charter vessels (carrying bulky non-perishable cargoes 
such as oil, coal and cement to Finnish ports) showed far 
greater seasonal fluctuations than the liner traffic, 
carrying general cargo and forest products which required 
more regular deliveries. 

21) Detailed studies of the development of roads in Norrbotten 
^Västerbotten were made by H°PPe (1945) and Lassila 
(1972) respectively. Godlund (1962) has written a briefer 
account of Västernorrland1 s roads. 

22) Lassila (1972:84ff). 
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23) Hoppe (1945:Plate VI, facing p 186). 

24) Hoppe (ibid:224ff) cites examples of the difficulties of 
floating tar down the major rivers of Norrbotten, disman
tling rafts and rolling the barrels past the falls over 

• rough tracks. 

25) Lassila (op cit:66, 102); Hoppe (op cit:170ff, 212). In 
Betänkande med förslag till ny flottningslagstiftning (1917:549) it 
is suggested that the main rivers in Västerbotten began 
floating around 1800, whereas in Norrbotten floating 
appears to have begun some 40-50 years later. 

26) Compare Atlas över Sverige sheet 37-38 (Fig 3: River discharge) 
and Winberg's map of timber floating in 1930 (Winberg 1944: 
bilaga) . 

27) The removal of bark improves the buoyancy of logs and reduces 
losses through sinking. Barking by hand is estimated to add 
some 50 % to the costs of felling, whereas a barking machine 
at the mill adds only 10 %. 

28) In 1975 the only floatways still in use in Upper Norrland 
were the Kalix, Lule, Pite, Urne and öre Rivers (SM T 1976:20). 
By 1979 floating was only practised along 624 kilometres of 
the Urne and Pite River systems (SM T 1980:23). Operations 
ceased on the former river at the end of 1980, whereas sub
sidies will enable floating to continue on the Pite River 
for a few more years at least. 

29) Since 1968, Swedish traffic regulations have restricted the 
maximum length of lorries and trailers to 24 metres, the 
maximum gross weight to 52 tons, and maximum axle-weights 
to 10 tons. 
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6 Models of Port Evolution 
This chapter aims at a synthesis of the findings of Chapters 

3, 4 and 5 into two models - one showing the development of 

Upper Norrland's port systems at the regional level and the 

other depicting, port evolution at the local level. An attempt 

is made to interrelate these two models and to compare them with 

existing generalizations for other parts of the world. 

6.1 Changes attheRegional Level 

Some models of port systems were outlined earlier (1.4.2.2, 

pp 26-30), however, they do not provide adequate explanation 

for the particular development and relationships identified in 

northern Sweden. An empirical model has therefore been con

structed to show the changes in location and status since 1750. 

6.1.1 THE UPPER NORRLAND MODEL 

Variations in the velocity of changes in port numbers have made 

it possible to indentify five principal stages in the development 

of the region's ports and loading places (Figs 3.2 & 3.3, p 95). 

The process of port evolution altered direction during the third 

stage, from diffusion to concentration, which suggested a sub

division of the period into Stages 3a and 3b with the turning 

point occurring around the year 1885 (see p 96). This seems 

to mark a watershed between pre-industrial and industrial con

ditions in the region's economy and technology. Despite this 

sub-division (which is strongly related to the changing nature 

of industrial and transport technology), Stage 3 can be inter

preted as a single phase in terms of port evolution and it is 

characterized by the maximum dispersal of port facilities and 

activity. Stages 1 and 5 represent the opposite extreme, with 

shipping activity concentrated into a few important locations, 

while Stages 2 and 4 serve to illustrate transitional conditions. 

Figure 6.1 (p 294) presents the proposed model of Upper 

Norrland's port evolution. Apart from showing the general 
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changes in port patterns and relative status, the model also 

includes a synthesis of the development of the main lines of 

land and sea communications. Undoubtedly these factors have 

played important roles in port evolution; however, they cannot 

fully explain the changes that have taken place in the region. 

The model is based on a number of generalizations which have 

been presented earlier in this study. As mentioned above, changes 

in port numbers formed the basis for the division of the study 

period into five stages. Each stage is characterized by its own 

pattern of port locations (Fig 3.9, p 107), while the variations 

in the relative status of the ports have been derived from the 

empirical data plotted in Figure 3.17 (pp 149ff). The early 

differentiation between the town ports and the smaller village 

and industrial wharfs appears to be directly related to the 

former's locational advantages at the mouths of the major rivers. 

These rivers and their valleys have provided natural lines of 

penetration inland so that their key coastal settlements have 

long functioned as gateways, thus sustaining their dominance 

over possible rival ports through intrinsic locational superi

ority. This sustained port dominance was destined to continue as 

the lines of penetration were normally followed inland by 

settlement and economic exploitation, in return bringing trade 

and prosperity to the gateway ports. The concentration of port 

activity near the major river mouths and the relationship 

between the length of rivers and port life-lines is summarized 

in Figure 3.6 (p 102) and this principle is also incorporated 

in the proposed model. Hence, at no point in time can the area's 

ports be truly regarded as having had equal status. A hier

archy existed almost from the first colonization, when site and 

location (eg at the mouth of a large river) usually gave one 

port advantages over another. 

The development of the region's communications network (Fig 5.9, 

pp 275-9) has also been synthesized in Figure 6.1 to show the 

main lines of contact characteristic of each stage. The network 

sequence shows fundamental similarities to that of Taaffe et alia 

(see Fig 6.2, p 295) and it follows a kind of "box principle", 
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Figure 6.1 The proposed model of port evolution and transport 
development in Upper Norrland. 

in which less developed boxes inland appear to be stacked on 

the more developed coastal ones - all of them improving in 

connectivity and standard through time. During the first three 

stages the numbers of ports increase at the same time as the 

communications improve. The fact that further expansion of the 

network has taken place simultaneously with port concentration 

in Stages 4 and 5 does not necessarily imply a causal relation

ship. However, the development of better means of road transport 
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after Taafte. Morrill and 
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Figure 6.2 The ideal-typical sequence of transport development 
suggested by Taaffe, Morrill and Gould (1963). 

(ie lorries) has led to a succession of road improvements which 

have been diffused through the network - roughly following the 

sequences suggested by Taaffe et alia. Modern main road and 

rail links to the major town ports have certainly contributed 

to the concentration of port activity. 

In the case of Upper Norrland, however, it can be argued that 

the development of transport connections has had less direct 

influence on the process of port evolution than is suggested 

in the Taaffe model (6.1.3). The mere existence of a communi

cations link need not mean that it is necessarily used by goods 

traffic and the key factor is really the level of transport 

technology. While the rivers, animal-drawn sledges and carts were 

the only methods of transport, then movement from the interior 

focused on the nearest available port and coastal shipping was 
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of great importance. After rail, lorry and bus traffic were 

introduced, however, the quality of the lines of communication 

improved and the regular coastal steamship services soon 

declined. At sea the increases in the average size of vessels 

made the abandonment of shallow or inaccessible loading places 

inevitable (Fig 5.3, p 253). This trend in marine technology 

thus played an important factor in company decisions to close 

saw and pulp mills and to cease shipments from their loading 

places. 

It is therefore evident that changes in transport technology 

both on land and at sea have played leading roles in port 

development, particularly in association with the introduction 

of mechanized forms since the mid-1880s. This date was mentioned 

previously as being the watershed between pre-industrial and 

industrial conditions in the study area and the following 

generalizations may be made: In the pre-industrial economy, 

production and transport capacities were restricted by the low 

level of technology so that the main means of achieving expan

sion was to increase the number of production and transport 

units. The wide areal distribution of the forest resource, 

together with the numerous fall sites for water-powered 

ironworks and sawmills, contributed to the dispersion of 

industry and resulted in the diffusion of port facilities in the 

form of industrial loading places. On the other hand, by intro

ducing mechanical power to industry and transportation, the 

industrial revolution loosened earlier locational restraints 

and brought enormous increases in output and transport capacities. 

Industry is now characterized by fewer and larger production 

units and new methods for bulk transport have been adopted. Econ

omies of scale, coupled with the large capital costs of modern 

industrial plant and transport equipment, have encouraged the 

rationalization of the forest industries and their transport 

systems - thus leading to port concentration. 

i 
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6.1.2 STAGES OF PORT DEVELOPMENT 

The stages used in this study have been delimited on the basis 

of rapid changes observed in port numbers (Figs 3.2 & 3.3, p 95). 

Apart from their clear associations with internal industrial and 

technological innovations, these changes are also related to 

certain external political events, which have had economic 

consequences on the demand for Upper Norrland*s products and 

on the region's attempts to adjust output accordingly. The 

American War of Independence, the Crimean War and the two World 

Wars, all appear to have altered the course of the region's 

development, sometimes leading to economic crises and readjust

ments within industrial organization and even giving rise to 

technological spurts and changes. Nevertheless, although the 

port stages employed here exhibit distinctive characteristics, 

it must be reiterated that these stages are simply parts of the 

continuous process of change in which the various political, 

economic, social and technological factors are interwoven in 

time and space. The rate and direction of change as illustrated 

by individual variables may differ considerably; but in Upper 

Norrland, after the removal of mercantile restraints, the 

sequences of technological innovations within industry and 

transport have followed rather similar cycles - so that the 

stages of port evolution tend to mirror the general features 

of the region's economic development. 

The five stages of the Upper Norrland model may be summarized 

as follows: 

Stage 1. Ports were few and scattered, initially comprising the 

four towns of Torneå, Luleå, Piteå, and Umeå. Strong political 

and economic control from Stockholm had long concentrated 

commerce into these privileged staple towns, whose merchants 

purchased furs and hides from the Lapps together with sawn 

timber, tar, butter, and fish from the farmers at the various 

market places. Using small sailing vessels they collected these 

goods from bays and fishing harbours along the coast, storing 

them in town warehouses until they had sufficient cargo for 
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their ships to sail profitably to Stockholm. On the return 

journey, cargoes of salt and grain were carried home from the 

capital city. Even the relaxation of the Bothnian Trade Restraint 

in 1765, permitting the towns' ships to sail directly abroad, 

had little effect on trade patterns or on economic growth and 

mercantile conditions prevailed. This early concentration of 

mercantile and political interests at a few centres seems to be 

a common feature of pre-industrial economic organization. 

Stage 2. The breakdown of the mercantile system appears to have 

been a pre-requisite for economic expansion, allowing a greater 

freedom for investment and for the further utilization of the 

region's resources. The number and dispersal of ports increased 

rapidly, partly as a result of the Act of 1786 which permitted 

farmers to use decked vessels of up to 50 svåra läster (ca 90 nrt). 

This legislation enabled them officially and in greater safety 

to sail with their own goods to Stockholm and Figure 5.3 (p 253) 

shows the effects of this in reducing the average size of vessels. 

More liberal legislation in 1812 allowed the towns to receive 

foreign shipping and, in association with the introduction and 

diffusion of fine-blade sawmills, glass- and ironworks, this led 

to increased trade and port activity. The early penetration lines 

along the river valleys were reinforced and interconnection 

increased. At sea the age of steam was heralded by the first 

small coastal steamships, linking the main towns with Stockholm, 

but this had little effect on the otherwise pre-industrial 

economy. 

Stage 3. This stage is characterized by a high degree of laissez-

faire in economic policy, with the relaxation and lifting of 

restrictions on trade and economic activity in general. The 

stage is characterized by the rapid expansion of the sawmill 

industry. Pre-industrial technology attained its zenith in terms 

of the number of water sawmills and their peak production; 

however, the innovations associated with steam-power resulted 

in a rapid change-over to industrial methods of production and, 

later, of transportation. Initially, the economic spurt 
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required large numbers of production units and attendant 

loading facilities, so that the maximum number and dispersal 

of ports and loading places occurred around 1885. The con

centration of steam sawmills at the mouths of the major float-

ways further strengthened the dominant status of the town-port 

complexes. Nevertheless, such industries were also to be found 

scattered along the coast where numerous sheltered loading sites 

were available. With industrialization in full swing, sawmill 

output and trade expanded rapidly and the numbers and average 

sizes of vessels showed great increases, particularly in the 

case of large foreign steamships. Coupled with the desire to 

reduce turn-round time, this trend in marine technology soon 

began to favour the towns and larger sawmills (where quays 

could be extended into deeper water and be back-filled with 

sawmill waste and unloaded ballast). The towns were further 

favoured by the construction of railway feeders, but the main

line connection with Stockholm and the south threatened the 

lively coastal steamship services. Already discernible in 

earlier stages, the three-tiered port system clearly charac

terizes this period of commercial rivalry - with the towns 

dominating, followed by the larger village and industrial ports, 

with the smaller loading places at the lowest level. 

Stage 4. From the outset, dramatic changes are evident. Many of 

the minor and less accessible loading places were abandoned,as 

their raisons d'être disappeared with the death of the sawmills, 

and the rationalization of the timber and pulp industries re

sulted in the concentration of port activities - despite the 

fact that volumes of trade and traffic continued to expand. 

In particular, Luleå began to dominate as the export of iron 

ore gained momentum; whereas Haparanda dwindled in importance 

as navigation problems precluded the area from receiving the 

larger vessels in current use. The other town-port complexes 

kept pace with each other in terms of traffic volume and con

tinued to be well-served by the original lines of penetration 

and the increasing connectivity of the transport network. The 

introduction of lorries and electricity permitted the decentra

lization of sawmilling and circular saws were established inland, 
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using the nearest accessible ports for shipment. River float-

ways began to lose their significance and the coastal steamship 

services also declined. 

Stage 5. Further concentration on the already dominant ports has 

taken place and, indeed, the process is still continuing. This 

concentration of ports and of large-scale industrial activity 

appears to be a world-wide process, in industrialized as well as 

developing countries. In Upper Norrland the major town ports 

and terminals no longer from a tiered hierarchy but rather 

a continuum of ports closely following the rank-size rule (Fig 

3.16, p 145). The forest-based industries (mainly paper- and saw

mills) have been further rationalized together with their trans

port systems, resulting in port closures. The service provided 

by the state ice-breakers to meet industrial and customer 

demands for regular winter shipments also favours the concen

tration of industry and shipping on the major ports. Larger 

types of container ships, tankers and bulk ore carriers are now 

common in Upper Norrland's traffic, with tonnages often ex

ceeding 6,000 nrt and draughts of over 8 metres. Obviously such 

vessels require deep-water facilities and the major river mouths 

have again provided the best sites for outport construction. 

6.1.3 THE MODEL IN A WIDER CONTEXT 

Although the Upper Norrland model is specifically related to one 

particular part of the world, it can be shown to have a wider 

applicability and it fits into the broad framework of existing 

port models. 

The first three stages of the model are concerned with the dif

fusion of ports and industrial loading places, so that maximum 

port numbers are not attained until Stage 3. The process of 

port diffusion generally falls into the field of historical 

economic geography and, as early port records are rarely well-

preserved, little attention has hitherto been paid to its study. 

There remains therefore considerable scope for further analyses 

of early port diffusion, not only in areas and periods dominated 
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by external colonization (as in the cases studied by Taaffe 

et alia) but also from the viewpoint of indigenous internal 

economic development. 

Figure 6.2 (p 295) shows the original model of transport expan

sion proposed by Taaffe et alia (1963), which has led to many 

studies of network development and port evolution. Their by now 

"traditional" starting point is a situation of many scattered 

ports and, ignoring primitive inland communications, the emphasis 

is on relatively recent penetration by railroads and later by 

highways for motor vehicles. Based on empirical investigations 

in Ghana and Nigeria, this model was concerned with what was 

mainly a late-nineteenth and twentieth century process in West 

Africa. The patterns of transport expansion are thus related 

to the colonial status of these countries and to the intro

duction of more advanced British industrial and transport tech

nology. 

This is also the case in the models of the evolution of New 

Zealand and Australian port patterns (Rimmer 1967a & 1967b), 

which are similarly concerned with the past century of transport 

development and which are closely related to British economic 

impetus and technology. Again the countries were clearly under

developed in European terms and the starting point for both 

studies was a pre-industrial economy with poor communications 

inland. The diffusion of ports in New Zealand occurred with 

"bewildering rapidity" between 1853 and 1867 (Rimmer 1967:90), 

which matches the contemporary diffusion of port facilities in 

Upper Norrland (Stage 3a). Rather than merely being coincidental, 

the almost simultaneous changes may be related to a spurt in 

Britain's industrial and commercial expansion, during which 

resources were drawn from many remote parts of the world. To a 

large extent, industrial and transport technology was diffused 

from the British hearth zone (Mead:969 : 271 ). 

The economic development of many different countries has been 

dependent upon the export of raw and semi-processed materials 

to more industrialized markets, and the expansion of their 
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internal communications and port facilities has been an 

essential feature of resource utilization. As the main markets 

were overseas, the initial lack of the means of bulk transport 

and of suitable lines of communication naturally led to the 

establishment of numerous ports or points of attachment (see 

Vance's mercantile model of settlement, p 29). The success or failure 

of these scattered ports mainly depended upon their subsequent 

inland penetration and connectivity and, since the industiral 

revolution innovations in land and water transport technology 

have tended to concentrate port activity at those deep-water 

sites best served by land communications. The development of 

mechanized forms of transport has been accompanied by enormous 

increases in the handling and carrying capacities of vehicles 

and vessels. This in turn has resulted in the increasing im

portance of the economic aspects of transport costs, together 

with the speed and regularity of goods flow. 

Upper Norrland's long history of settlement and trade,contacts 

between the coast and the interior meant that lines of 

communication were established as early as the pre-industrial 

period - although the means of transport were generally primi

tive and inadequate for the carriage of large volumes of bulky 

goods. The region's economic expansion commenced mainly in 

response to an increased demand for semi-processed raw materials 

(eg tar, bar iron and timber products) by the major commercial 

and industrializing countries of neighbouring Europe. Remoteness 

and problems of accessibility have meant that Upper Norrland has 

generally lagged behind in the adoption of technological inno

vations; but these time-lags have been fairly small, so that the 

region has usually followed the same sequence of development 

as in Britain and other countries of innovation. Other more 

distant countries, which have not had this long history of trade 

contact with the leading commercial and industrial nations of 

the world, may therefore have missed certain stages of technological! 

and transport development. This has often meant the superim

position of advanced methods of resource utilization, processing 

and transportation, which have borne little relationship to 

existing pre-industrial ways of life and patterns. Thus the 
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identification of a series of stages of development in one 

region should not necessarily be interpreted as a fixed 

sequence to be slavishly followed in less developed areas. 

Nevertheless, it is clear that many patterns and systems of 

land and sea transport can be viewed as examples of 

innovation diffusion from the British hearth zone, with 

ideas and techniques spreading first to European and North 

American countries and later to Australasia, Africa, and 

other parts of the world. 

The Upper Norrland model is therefore related primarily to 

Europe and North America, where European colonization and influ

ence have occurred over a longer time-scale than in Australia, 

New Zealand or West Africa. The first three stages, give the 

general features of the process of early port evolution, here 

taking place during the pre-industrial period of economic 

development. This demonstrates that the early growth of a region's 

transport network does not necessarily lead to port concentration 

but that it does contribute to sustained port dominance. After 

Stage 3 and the introduction of mechanical power, port concen

tration is clearly the dominant process in which technological 

innovations within land and water transport play important roles. 

The building of railways and the successive improvement of road 

surfaces and widths for lorry transport have generally followed 

the sequence outlined in the Taaffe model. Finally it may be 

pointed out that the linear patterns of settlement and communi

cations in Norrland bear marked similarities to those in the 

New World (Vance 1970:151). This is not unexpected, as northern 

Sweden even today retains much of the character of a marginal, 

even "colonial" area,in which settlement and economic development 

have been largely introduced from outside (ibid:164). 

6.2 Changes at the Micro-Level 

6.2.1 WATERFRONT CHANGES 1) 

The small scale of ports and loading places in Upper Norrland 

has meant that facilities have remained relatively primitive 
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in comparison with the major world ports. The practice of 

lighterage by means of wooden rafts and barges required little 

in the way of quayside installations and little depth of 

water, so that the stages of Bird's Anyport model of the devel

opment of a very large, multi-functional port are poorly 
2 )  

represented. The example of the town port of Piteå (Fig 3.18, 

p 155) nevertheless showed a succession of waterfronts, created 

in response to local physical changes and to the general in

crease in the draught and size of vessels. 

Piteå's sequence can ce broadly related to the regional stages 

of port evolution so that the effects of changes in marine 

technology can be traced at both micro- and macro-levels. During 

the pre-industrial period (Stages 1 and 2), when small sailing 

ships predominated, the port shore-line was largely natural and 

the only structures were temporary wooden piers and sheds. These 

primitive facilities were improved as the increase in the size 

of steamships necessitated dredging, and the end of the nine

teenth century saw the construction of permanent quays along 

the town's waterfront (Stage 3). This marginal quay elaboration 

was followed by marginal quay extension and the whole waterfront 

was later smoothed out to provide simple lineal quayage for 

larger vessels (Stage 4). The final stage (5) has been the 

construction of specialized quayage (eg oil and container terminals) 

and similar developments have taken place in the other town ports 

of Upper Norrland. In the ports of Luleå, Skellefteå and örn-

sköldsvik, recent developments of this nature appear to illus

trate the port expansion suggested by the Anyport model; 

however, in the longer term these new quays also fit into a 

process of port relocation which is best demonstrated in the 

cases of Piteå and Umeå (p 171f). 

Lower down the port hierarchy, the smaller village ports have 

mostly lacked the traffic and therefore the financial resources 

to carry out such extensive modifications as the towns. Until 

recent decades the industrial loading places generally made use 

of lighterage and thus had little need to renew their wooden 

wharfs. Where pulp and paper mills were established, more 
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substantial lineal quays were often constructed to enable the 

direct loading of vessels and the unloading of such bulk cargoes 

as fuel oil and chemicals. 

6.2.2 LOCATIONAL CHANGES 3> 

Upper Norrland's coast is subject to particularly high rates of 

post-glacial land uplift which, together with heavy silting in 

the mouths of rivers and streams, result in the rapid shallowing 

of offshore waters (2.1.2, pp 42-51). The world-wide problems 

posed by the increase in the draughts of merchant vessels are 

therefore aggravated in the study area by these physical pro

cesses, and the velocity of port change is accelerated. 

At the bottom of the port hierarchy, fishing ports have generally 

lacked artificial constructions - other than huts and boat-

houses near the shore-line and occasionally stone slipways. It 

has thus been relatively simple to relocate operations to a new 

site and different generations of fishing ports can frequently 

be identified (p 50). Larger ports, related to bigger settle

ments and more elaborate in their facilities, have resisted the 

need to move and attempted to maintain depths by dredging. This 

is a costly process and only offers a short-term solution, but 

it has lengthened the life-lines of the town ports and of some 

of the major industrial loading places. 

The only long-term solution, however, has been to relocate port 

facilities and Figure 3.21 (p 167) demonstrates the seaward 

migration of the main town ports of Norrbotten and Västerbotten. 

Each move sought deeper water and downstream locations - but 

often the rates of both physical and technological changes were 

underestimated and new moves became necessary all too quickly. 

The study period began with most of the ports being located 

adjacent to the towns established in the early seventeenth 

century. These ports already represented the second or third 

stage in a process of port migration, with its origins in the 

early middle ages. By 1750, after more than 200 years of uplift 

and silting, the towns were experiencing difficulties and 
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lighterage, dredging and even outports were already utilized 

The expansion of trade, especially in bulky timber products, 

generally exceeded the capacities of the existing town quaysides 

so that private loading places were developed. These new port 

sites were often taken over by later steamsaws and pulp mills 

and the great increase in shipping was mainly handled by these 

scattered wharfs. The final shift in port activity has been 

to the new deep-water terminals - originally constructed as 

outports to the old town but subsequently taking over completely 

all maritime traffic to and from the towns and local industrial 

wharfs. 

6.2.3 THE BOTTENHAMN MODEL 

The sequence of the relocation of Upper Norrland's town ports 

has previously been presented and synthesized into the so-called 

Bottenhamn model (pp 172-5). The evolution of the region's major 

river ports can be broadly divided into five stages, dating 

from the earliest-known medieval church sites (Fig 3.23, p 174). 

The first two stages of the model pre-date the main study period, 

which therefore commences with the concentration of shipping and 

trade in the "new towns" (Bottenhamn stage 3). These towns lost 

much of their dominant status with the movement of port activity 

to the industrial loading places (Bottenhamn stage 4) , which 

attained their maximum importance and diffusion during Stage 3 

of the model of port evolution. Finally, the most recent Botten

hamn stage (5) represents a return to the concentration of 

traffic and port facilities at a few large outports or terminals. 

Despite Bottenhamn's obvious regional and historical associ

ations, it may be seen as having a wider application - not only 

for other regions but even for ports of a vastly different order 

of size. The changes in port sites observed at the mouths of 

Upper Norrland's major rivers are closely paralleled by port 

movements on the Finnish side of the Gulf of Bothnia (Jones 1977: 

58-69). This is not surprising as the physical conditions along 

the coast are much the same and, indeed, the socio-economic 

background is also very similar. The old Finnish towns are now 
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some distance inland and their former outports have usually 
4 ) 

taken over the handling of maritime trade. Although there are 

few.other parts of the world which experience such rapid uplift 

and silting in combination with a long history of port activity, 

the model nevertheless has a more general relevance in demon

strating the likely long-term response to increases in the 

average size of merchant vessels. 

Bird's model of Anyport was specificially designed for very 

large ports, multi-functional in character, whereas Bottenhamn 

emerged from the study of much smaller and more specialized 

entities. Quay structures and installations have followed roughly 

similar sequences, but the lengths of life of the various types 

of nineteenth century quay differ - for example, most London 

docks and wharfs have had life-spans of about 150 years compared 

with about 100 years in.the case of a typical loading place in 

Upper Norrland. Obviously a major port attracts greater volumes 

of traffic and investment in installations is usually on a large 

scale. Hence the inertia effects of high capital outlay normally 

give such docks and quays a long working life as they are more 

likely to be down-graded in importance than to be totally 

scrapped (Bird 1963:34). The greater diversity of shipping types 

and sizes using a very large port permits this flexibility 

whereas smaller ports, serving smaller cross-sections of shipping, 

may be less adaptable so that their quays have tended to replace 

rather than complement one another. 

The Anyport concept is based on the observed seaward, expansion of 

large ports, thus keeping pace with the growth in trade and 

increases in vessel dimensions. A longer-term view, however, 

suggests that even such major ports are subject to the process 

of a seaward migration of port activities. ̂ ̂ In the case of 

the Port of London - to which Anyport bears an obvious resem-

blence - many of the older wharfs and docks have already closed 

(Mills 1974:336-339, Hall 1976:38-43). They finally succumbed 

to their inability to cope with traffic congestion and the 

increasing size of ships. Furthermore, as London's urban sprawl 

enveloped them, changes have occurred in land values and the 
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A. BOTTENHAMN STAGES 

1 INITIAL CHURCH 1 INITIAL CHURCH 

2 OLD TOWN 

3 NEW TOWN 

4 IND. QUAYS 

5 MODERN OUTPORT V 5 MODERN OUTPORT 

TIME (not to scale) 

PORT OF LONDON DOCKS 

UPPER POOL 
ST. KATHERINE'S 
LONDON 
SURREY COMMERCIAL 
WEST INDIA 
MILLWALL 
EAST INDIA 
ROYAL VICTORIA 
ROYAL ALBERT 
KING GEORGE V 
TILBURY 
MAPLIN (?) 

i 

ROMAN 
TIMES 

Figure 6.3 Life-lines representing A - the stages of development 
of Bottenhamn, and B - the docks and wharfs of the Port of London. 

dock areas have been put to other uses (Hall op cit). Graphing 

the life-lines of the main London docks produces a distinctive 

pattern, remarkably similar to that of the industrial wharfs 

in the vicinity of Upper Norrland's town ports (compare Fig 6.3B, 

above, with Fig 3.22, p 168). Thus the latter stages of the 

Bottenhamn model in fact illustrate a process which is becoming 

increasingly evident in the world's major seaports - that of the 

long-term seaward migration of port activities (Fig 6.3A) . 

The port-outport model, identified by Pounds (1947), represents a 

division of port functions into two separate entities. However, 
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the decline of the older port and the expansion of the outport 

also leads to the eventual migration of port activity, ie relo

cation diffusion. With its longer time scale, Bottenhamn depicts 

a series of such port relocations and thus combines the prin

ciples of port expansion and relocation. 

Bird's statement, made in connection with his Anyport model, 

takes on wider relevance: 

... it can be demonstrated that seaports develop sequen
tially in the same way - the same type of installations 
tend to be provided at any one time. This is not surprising 
since all the major ports of the world exist to serve the 
same world fleet of shipping, or similar cross-sections 
of it. (Bird 1971 s 67) 

This line of reasoning helps to explain changes not only in 

individual ports but also in regional port systems which, once 

they have become linked with international trade and shipping, 

therefore tend to follow similar courses of evolution. Local 

geographical factors such as site, tides and trade commodities, 

naturally affect the detailed character and layout of individual 

ports and port systems, but the tendency towards port conformity 

is nevertheless increasingly apparent. 

Notes to Chapter 6 

1) This section summarizes 3.3.1 (pp 154-165). 

2) The stages of Bird's Anyport model are listed in note 28 
(P 179). 

3) Locational changes are presented in more detail in section 
3.3.2 (pp 1 66-1 72) . 

4) "Many of the old Finnish cities on the Gulf of Bothnia which 
in the last century became centers of forest manufacturing 
have developed outports where most of the cargo is handled. 
Examples are Pori (Mäntyluoto, Reposaari), Vaasa (Vaskiluoto), 
Jakobstad (Leppäluoto), Kokkola (Ykspihlaja), Oulu (Toppila) 
and Tornia (Röyttä)." 
(Alexandersson & Norström 1963:136, note 4) 

5) Based on an earlier presentation of the Bottenhamn model 
(Layton 1978) . 
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7 Summary 

Despite much research into the development of northern Sweden's 

industries and trade, little attention has previously been 

given to the ports which have played key roles in the region's 

economic expansion. This investigation focuses on the evolution 

of commercial ports and industrial loading places in Upper 

Norrland since 1750. The aim is to describe and analyse the 

spatial changes in port location and status and to produce 

generalizations in the form of genetic port models at the 

regional and local levels (1.1.2). Throughout, port changes are 

viewed against the region1§ geographical, historical and 

economic backgrounds. Particular attention is paid to develop

ments in industrial and transport technology, in an attempt to 

better understand the process of port evolution. 

The area selected for study comprises the present counties of 

Norrbotten and Västerbotten, together with the Örnsköldsvik 

commune (1.2.2). Along the coastline of some 500 kilometres 

a total of 146 commercial ports and wharfs have been identified 

as having operated at some time since 1750. This date forms a 

convenient starting point for the investigation, as port 

activity was still restricted to the four town ports and 

mercantile controls on the region's trade and economy were 

fully operative. During the following century these restraints 

were lifted and the expansion in trade and economic activity 

was reflected in rapid increases in the number of ports and 

loading places, which reached their peak of 82 port units in 

1885. This diffusion of shipping facilities was followed by 

port concentration so that, by 1976, only 26 ports were 

operating and most of the traffic was handled by the five main 

port complexes (again centred on the towns). Thus the study 

period of some two-and-a-quarter centuries embraces these two 

opposing forms of port evolution (1.3.1). 

In Chapter 2 the region's physical and economic settings are 

considered in terms of their effects on the location and 
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activity of ports and loading places. Upper Norrland suffers 

from its peripheral location in relation to the more populous 

areas of Sweden and Europe but it has a wealth of resources 

(minerals, forests and water power) which have become of 

international significance. In particular, the renewable forest 

resources have provided staple products and formed the basis 

for a succession of semi-manufactured goods, the export of 

which has been closely related to the region's economic and 

port development (2.1.1). 

The areal extent of these resources has strongly influenced the 

patterns of communications which seek to improve accessibility. 

The parallel rivers have provided natural routes for the 

floating of tar, sawn timber and logs to the coast, so that 

industries and ports have been attracted to their mouths. The 

processes of post-glacial land uplift and the rapid silting at 

river mouths give Upper Norrland a degree of uniqueness and 

aggravate port difficulties in coping with increases in vessel 

dimensions (2.1.2). The constraint of severe winter conditions 

and the annual formation of sea ice also pose economic problems, 

particularly for industry and shipping, and all-year-round port 

activity has only been achieved by means of recent innovations 

within transport and industrial technology. 

The historical and economic backgrounds are considered in 

section 2.2. Trade and crafts were initially subject to 

mercantile restrictions which were subsequently relaxed and 

removed during the late eighteenth and early nineteenth centuries. 

The change to more laissez-faire policies and the introduction 

of new production techniques permittet the economic expansion 

necessary to meet the rise in external demand for the region's 

ore and lumber. Upper Norrland was thus drawn increasingly into 

the international economy. 

Chapter 3 takes up the central theme of the study and starts by 

describing the changes in port numbers, their life-spans and 

locations (3.1). The velocity of change has not been regular so 

that port evolution in Upper Norrland appears to have passed 
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through a series of five stages, each commencing with a sudden 

spurt of expansion or contraction of port facilities and con

tinuing with a period of consolidation, when transport systems 

adjust to new economic and technological conditions. The third 

stage, representing maximum port numbers and dispersion, is 

sub-divided as the direction of change alters in 1885 from 

diffusion to concentration. An analysis of the spatial patterns 

of port sites during these stages reveals the significance of 

the size of river systems, which show positive correlations 

with the life-lines, concentration and status of ports at 

their mouths. 

The volume of shipping (nrt) using a port is employed to 

measure port activity and status and, by means of data for 

selected years, analyses are made of the changes in the 

absolute and relative importance of ports and loading places 

(3.2). The total tonnage of shipping increases enormously 

during the study period. Early mercantile restrictions, such as 

the Bothnian Trade Restraint, deterred foreign trade and so 

favoured the powerful merchant houses in Stockholm that they 

retained their grip on Upper Norrland's trade even into the 

early part of the nineteenth century. The 1850s saw the break

through of direct foreign trade and shipping in association 

with the expansion of the sawmill industry and timber exports. 

During the following decades the numbers of sawmill loading 

places increased rapidly and their shipments account for much of 

the growth in traffic. The other reason for this increase was 

the opening in 1887 of the railway from the Gällivare iron-ore 

mines to Luleå and, between 1872 and 1913, Luleå's percentage of 

the total volume of shipping serving Upper Norrland rose from 

11.1% to 30.8% (in 1970 it was as much as 42.7%). 

The early staple towns of Luleå, Piteå and Umeå retained their 

dominance and the new towns of Skellefteå and Örnsköldsvik joined 

their ranks. During the period of maximum port dispersal, the 

town port complexes in fact lost some of their relative import

ance as the large numbers of loading places expanded their share 

of maritime traffic. However, the closure of many industries 
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in the 1920s and 1950s led to a renewed concentration on the 

town ports and their new terminals at the major river mouths, 

so that the process of sustained port dominance can be seen 

to have operated throughout the study period (3.2.6). 

At the level of the individual town port a sequence of changes 

has been observed, roughly following the stages of Bird's 

Anyport model but on a smaller scale and modified by local 

physical conditions. The absence of tides obviates the need for 

enclosed docks and lighterage solved many of the early diffi

culties arising from land uplift and silting (3.3.1). Later 

increases in vessel dimensions and the costs of dredging, 

however, have led to the relocation of port activities on deep-

water sites. The Bottenhamn model synthesizes the changes experi

enced by Upper Norrland's town ports and seeks to explain the 

long-term process of the seaward migration of port facilities 

(3.3.2 & 3.3.3). 

Chapter 4 deals with developments in industrial technology 

which have affected the location of craft activities and 

industries. Often providing the raisons d'être for ports and 

loading places, these industries themselves offer the main 

explanations for changes in port numbers and location. The 

external demand for various products derived from the highly 

versatile forest resources has had an over-riding influence on 

the type and sequence of industrial innovations (4.1). The 

early exports were mainly the products of craft activities 

requiring considerable labour and skill, such as tar and pitch, 

potash, glassware and wooden sailing ships (4.2.1). The latter 

activity in particular involved a wide range of crafts and 

implied a well-developed business organization. The construction 

and ownership of the larger sailing vessels was mostly in the 

hands of local merchants with the necessary capital and contacts; 

their commercial enterprise permitted the further accumulation 

of the capital necessary to finance the sawmill industry. The 

early ironworks usually represented investment from outside 

the region but they were rarely profitable and often turned 

to sawmilling as the British and European demands for sawn 



314 

timber increased. The coarse-blade water-driven saws were 

replaced by fine-blade mills, which rapidly increased in 

numbers and output after 1850. In turn, these mills were re

placed by steamsaws, particularly during the 1880s and 1890s 

when the region clearly changes over to mechanized methods of 

resource utilization. This marks the watershed between pre-

industrial and industrial conditions. The rationalization of 

the sawmill industry was accompanied by the rise of pulp 

milling, which in its turn has been complemented and replaced 

by paper production. The numbers and spatial patterns of these 

various industries are obviously related to the availability 

of port facilities along Upper Norrland1s coast, so that the 

port stages are therefore indicative of the stages of craft 

and industrial activity in the region (4.3). 

In Chapter 5, communications patterns and transport technology 

are also shown to have followed closely the stages of port 

evolution. At sea the change-over from sail to steam, and 

subsequently to other forms of mechanical propulsion, further 

illustrate the process of substitution by successive innovations 

(5.1.1). The average size of vessels increases rapidly after the 

1880s, navigational aids improve (5.1.2) and special ice

breakers and ice-breaking merchant ships have so increased the 

length of shipping seasons that the major ports have not been 

closed since 1970 (5.1.3). Land communications likewise follow 

a sequence which is related to port evolution. The early network 

of winter roads had more importance than the summer tracks for 

the transport of goods and the development of the rivers as 

floatways (mainly one-way) was a slow process. Nevertheless, the 

pattern of road links was improved in the pre-industrial period 

and the region was well furnished with lines of penetration 

and interconnecting routes long before the introduction of 

motor vehicles in the 1920s. Lorry transport, cars and buses 

have necessitated improvements in road widths and surfaces while 

the network has become increasingly intricate, first in the 

coastal areas and then spreading inland (5.2.1). Forest roads 

have also been constructed, improving access to timber and 

contributing to the closure of the river floatways as a means 
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of transporting logs to the coastal industries (5.2.2). The 

railway is also an important part of the communications network? 

the main line and its connections with the major town ports 

have together permitted the rationalization of industrial trans

port systems and contributed considerably to port concentration. 

Chapter 6 concludes the study by drawing together the main 

threads of the process of port evolution. The Upper Norrland 

model summarized the changes in the location and status of the 

region's ports and includes the development of land and water 

communications (6.1). The first three stages illustrate the 

process of port diffusion during the pre-industrial period, 

showing that the early growth of the region's transport network 

did not lead to port concentration. In fact the reverse applied 

and the diffusion of ports took place simultaneously with the 

spread of land communications. After Stage 3 the introduction 

of mechanical means of land and water transport combined to 

permit industrial rationalization and produce port concentration. 

By analysing the process of port diffusion in a part of the Old 

World which was colonized long before the introduction of 

industrial technology, the Upper Norrland model thus complements 

the models of transport expansion and port evolution in under

developed countries suggested by Taaffe et alia (1963) and Rimmer 

(1967a, 1967b). Their models ignore primitive inland communi

cations and only consider the process of port concentration, 

which appears to be the normal consequence of the spread of 

mechanized forms of land and water transport. 

The process of sustained port dominance continues throughout 

the Upper Norrland sequence and structural and locational 

changes at the local level explain how this has been achieved. 

The Bottenhamn model of long-term seaward port migration 

illustrates a process which is increasingly evident even in 

the world's major seaports and it combines elements of Bird's 

Anyport and Pound's port-outport models. Port models at the 

local and regional levels and for different parts of the world 

are likely to be interrelated and demonstrate similar processes 

because of the rapid diffusion of innovations in marine tech

nology. 
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8 Appendix 

8.1 Reference Maps 

8.1.1 REFERENCE MAP OF PORT LOCATIONS 

Key to ports and loading places in Figure 8.1 (opposite). 

1 Torneå 50 . Bergsvik 98 Sävar 
2 Haparanda 51 Storfors 99 Umeå outport 
3 Salmis 52 Tingsholmen 100 Holmsund 
4 Tervakari 53 Fingermanholmen 101 Djupvik 
5 Pahaluoto 54 Sandholmen 102 Sandvik 
6 Haparanda 55 Huvan 103 Gimonäs 

outport (Nikkala) 56 Jävre-Sandholmen 104 Sofiehem 
7 Seskarö-Sandvik 57 Kinnbäcksfjärden 105 öbacka 
8 Granvik 58 Aby 106 Umeå 
9 Sangis 59 Brännfors 107 Tuvan 
10 Svartskär-Sandörsund 60 Renholmen 108 Nyviken 
11 Ängören 61 Tåme 109 Obbola 
12 Båtskärsnäs 62 Båtvik 110 Bredvik 
13 Axelsvik 63 Byske 111 Strömbäck 
14 Bergholmen 64 Ytterstfors 112 Simphamn 
15 Karlsborg 65 Furuögrund 113 Hörnefors-Hamnskär 
16 Näsbyn' 66 Ostvik 114 Norrbyskär-Mo 
17 Kalix 67 Frostkåge 115 Kylörn 
18 Nyborg 68 Storkåge 116 Järnäs 
19 Törefors-Sandholmen 69 Näsudden's oil 117 Nordmaling-
20 Töre-Lammön terminal Notholmen 
21 Jämtösund 70 Skelleftehamn 118 Leduåhalsen-
22 Strömsund 71 Rönnskär Olofsfors 
23 Råneå 72 Sävenäs 119 Rundvik 
24 Flackaskär 73 Ursviken 120 Boskär 
25 Nordanborg 74 Klemensnäs 121 Fanbyn 
26 Strapösund 75 Skellefteå 122 Husum 
27 Altappen 76 Nyhamn 123 Gideåbacka 
28 Uddebo 77 Björnsholmen 124 Bergöfjärden 
29 Norrbotten1s 78 Örviken 125 Burholmen 

ironworks (NJA) 79 Yttervik 126 Banafjärden 
30 Svartön 80 Bureå 127 Skede 
31 Luleå 81 Bergfors 128 Skagshamn 
32 Karlshäll 82 Burvik 129 Strömsundet 
33 Karlsvik 83 Vånören 130 Bodum-Mellansels 
34 Av an 84 Bäckfors 131 Alne 
35 Gäddvik 85 Bjurön 132 Järved 
36 Granudden 86 Bjuröklubb 133 Knorthem 
37 Stensborg 87 Kallviken 134 Framnäs 
38 Tjufholmen 88 Lövsele- 135 Örnsköldsvik 
39 Långvik Kräkånger 136 Varvet 
40 Harrbäcken 89 Gumboda 137 Hörneborg 
41 Granholmen - 90 Sikeå 138 Alfredshem 
42 Sandhals 91 Lägdeviken 139 Hörnett 
43 Piteå outport 92 Bygdeå 140 Själevad 

(Haraholmen 93 Dalkarlså 141 Domsjö 
44 Skuthamn 94 Ratan 142 Skidsta 
45 Munksund 95 Brednoret- 143 Köpmanholmen 
46 Lövholmen Trestengrund 144 Strängö 
47 Piteå 96 Byviken 145 Näske 
48 Gran 97 Skeppsvik- 146 Ulvöhamn 
49 Roknäs Hästskäret 
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Figure 8.1 Reference map of port and loading-place locations. 
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8.1.2 ALPHABETICAL LIST OF PORT SITES AND THEIR REFERENCE 
NUMBERS 

Alfredshem (138) 
Aine (131) 
Altappen (27) 
Avan (34) 
Axelsvik (13) 

Banafjärden (126) 
Bergfors (81) 
Bergholmen (14) 
Bergsvik (50) 
Bergöfjärden (124) 
Bjuröklubb (86) 
Bjurön (85) 
Björnsholmen (77) 
Bodum-Mellansels (130) 
Boskär (120) 
Brednoret-Trestengrund (95) 
Bredvik (110) 
Brännfors (59) 
Bureå (80) 
Burholmen (125) 
Burvik (82) 
Bygdeå (92) 
Byske (6 3) 
Byviken (96) 
Båtskärsnäs (12) 
Båtvik (62) 
Bäckfors (84) 

Haparanda outport (Nikkala) (6) 
Haraholmen (Piteå outport) (43) 
Harrbäcken (40) 
Holmsund (100) 
Holmsund terminal (Umeå out
port) (99) 
Husum (122) 
Huvan (55) 
Hästskäret (Skeppsvik) (97) 
Hörneborg (137) 
Hörnefors-Hamnskär (113) 
Hörnett (139) 

Jämtösund (21) 
Järnäs (116) 
Järved (132) 
Jävre-Sandholmen (56) 

Kalix (17) 
Kallviken (87) 
Karlsborg (15) 
Karlshäll (32) 
Karlsvik (33) 
Kinnbäcksfjärden (57) 
Klemensnäs (74) 
Knorthem (133) 
Kräkånger (Lövsele) (88) 
Kylörn (115) 

Dalkarlså (93) 
Djupvik (101)'^ 
Domsjö (141) 

Fanbyn (121) 
Fingermanholmen (5 3) 
Flackaskär (24) 
Framnäs (134) 
Frostkåge (67) 
Furuögrund (65) 

Gideåbacka (12 3) 
Gimonäs (103) 
Gran (48) 
Granholmen (41) 
Granudden (36) 
Granvik (8) 
Gumboda (89) 
Gäddvik (35) 

Hamnskär (Hörnefors) (113) 
Haparanda (2) 

Lammön (Töre) (20) 
Leduåhalsen-Olofsfors (118) 
Luleå (31) 
Långvik (39) 
Lägdeviken (91) 
Lövholmen (46) 
Lövsele-Kräkånger (88) 

Mellansel (Boden) (130) 
Mo (Norrbyskär) (114) 
Munksund (45) 

Nikkala (Haparanda outport) (6) 
Nordanborg (25) 
Nordmaling-Notholmen (117) 
Norrbotten's ironworks (NJA) 
(29) 
Norrbyskär-Mo (114) 
Notholmen (Nordmaling (117) 
Nyborg (18) 
Nyhamn (76) 
Nyviken (108) 
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Näsbyn (16) 
Näske (145) 
Näsudden's oil terminal (69) 

Obbola (109) 
Olofsfors (Leduåhalsen) (118) 
Ostvik (66) 

Pahaluoto (5) 
Piteå (47) 
Piteå outport (Haraholmen) (4 3) 

Ratan (94) 
Renholmen (60) 
Roknäs (49) 
Rundvik (119) 
Råneå (23) 
Rönnskär (71) 

Salmis (3) 
Sandhals (42) 
Sandholmen (Jävre) (56) 
Sandholmen (Piteå) (54) 
Sandholmen (Törefors) (19) 
Sandvik (Seskarö) (7) 
Sandvik (Umeå) (102) 
Sandörsund (Svartskär) (10) 
Sangis (9) 
Seskarö-Sandvik (7) 
Sikeå (90) 
Simphamn (112) 
Själevad (140) 
Skagshamn (128) 
Skede (127) 
Skelleftehamn (70) 
Skellefteå (75) 
Skeppsvik-Hästskäret (97) 
Skidsta (142) 
Skuthamn (44) 
Sofiehem (104) 
Stensborg (37) 
Storfors (51) 
Storkåge (68) 
Strapösund (26) 
Strängö (144) 
Strömbäck (111) 
Strömsund (22) 
Strömsundet (12 9) 
Svartskär-Sandörsund (10) 
Svartön (30) 
Sävar (98) 
Sävenäs (72) 

Tervakari (4) 
Tingsholmen (52) 
Tjufholmen (38) 

Torneå (1) 
Trestengrund (Brednoret) (95) 
Tuvan (107) 
Tåme (61) 
Töre-Lammön (20) 
Törefors-Sandholmen (19) 

Uddebo (28) 
Ulvöhamn (14 6) 
Umeå (106) 
Umeå outport (Holmsund termi
nal) (99) 
Ursviken (73) 

Varvet (136) 
Vånören (83) 

Ytterstfors (64) 
Yttervik (79) 

Åby (58) 

Ängören (11) 

Öbacka (105) 
Örnsköldsvik (135) 
Örviken (78) 
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Figure 8.2 Town hinterlands before 1 779. 

Source: Hülphers (1797: 1 6, 57 , 84 & 117). 
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8.1.3 CUSTOMS BOUNDARY CHANGES 

Before foreign traffic was permitted between Upper Norrland 

and abroad in 1767, the customs areas were for domestic trade 

and based on the towns of Torneå, Luleå, Piteå and Umeå. 

Hülphers (1797:57) describes how until 1779 each town had its 

own fixed handelsgebiet (Fig 8*2), an area within which the 

town merchants held a monopoly on trade, defined originally 

when the towns received their charters in 1621 (1 622 in the 

case of Umeå). The town or "petty" toll was paid on all goods 

passing through the town and the internal commercial organiz

ation largely determined the early patterns of development, 

communications and contacts; skeletal patterns upon which 

the present has been moulded. 

The opening up of foreign trade commenced with Ratan's adop

tion as a staple port in 1767. All foreign traffic to and 

from Upper Norrland (old Västerbotten) had to be cleared 

through Ratan, while the Örnsköldsvik area came under 

Härnösand's staple (1765). The towns frequently complained 

of the extra cost and inconvenience of using Ratan so that 

first Umeå (1781), then Piteå and Luleå (1801) and Torneå 

(1803) were finally granted active staple rights - with their 

own districts sub-dividing the coast formerly served by Ratan 

(Högberg 1969:35). In 1810 the parish of Nordmaling was 

transferred from Västernorrland to the new country of Väster

botten (AC) and so came under Umeå's customs district. 

By 1836 the market town of Haparanda had taken over the 

remaining Swedish part of the Torneå district, obtaining full 

staple recognition in 1842. According to Wik (1950:205) 

the districts of Haparanda, Luleå, Piteå and Umeå remained 

unchanged between 1836 and 1872, when the boundary between 

Piteå and Luleå was moved northwards to coincide with the 

parish boundary (Fig 8.3). This only resulted in three small 

loading places in Norrfjärden moving into Piteå's district 

from Luleå (ie Långvik, Harrbäcken and Granholmen). The next 

change was in 1882 after Skellefteå (a market town since 1845) 

at last obtained staple rights and its own custom-house; the 
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Figure 8.3 Changes in coastal customs boundaries. 
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new district, south of the county boundary between Norr- and 

Västerbotten, represented a great loss of influence for Piteå. 

In the far south of the study area the market town of örn-

sköldsvik, a late starter, received staple recognition in 

1893 and the following year was separated from Härnösand. 

The only other changes were minor shifts in the boundary 

between Skellefteå and Umeå; with Skellefteå first expanding 

to take in Bjuröklubb, then again in 1927 to embrace the 

parishes of Lövånger and Nysätra, and finally contracting in 

1931 to an east-west line through the northernmost point of 

Badstuviken (Wik 1941:42-3). Again the ports and loading 

places involved were few and small so that no major changes 

occurred in the volume of traffic for either customs district. 

Lastly, in 1974 the customs district organization was ration

alized into a border district for Haparanda, plus Luleå, Umeå 

embracing the whole of Västerbotten) and Sundsvall (including 

Örnsköldsvik). As these new boundaries take in several of the 

older customs districts, regional variations are largely lost 

in published data; therefore in this study the customs div

isions in force between 1931 and 1973 have been used through

out in the maps and tables. 
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8.2 A Review of the Source Material 

To reconstruct the past functions and activity of Upper Norr

land 's ports, statistical information concerning shipping, trade 

and industry is a prime requirement. Despite the accidental or 

deliberate destruction of records, a great deal of this 

material has fortunately survived in the form of original 

journals, verifications, summaries and reports. Administrat

ive organization has inevitably changed during the past two 

centuries, so that data are often scattered through a variety 

of series in different public and private archives - at local, 

regional and national levels. The available sources to

gether afford considerable insight into the nature and 

volumes of the traffic handled by Upper Norrland's ports and 

loading places throughout the study period. The main reason 

for this is that trade - especially foreign trade - and ship

ping have long played important roles in economic develop

ment, within both the study area and Sweden as a w hole. 

8.2.1 SHIPPING 

Under the strict mercantile regulations of the seventeenth 

and eighteenth centuries - collectively termed the Bothnian 

Trade Restraint - Stockholm virtually held a monopoly on 

Norrland1 s commerce. The Stockholm City Archives - Stockholms 

stadsarkiv (SSA) - contain valuable and hitherto little-used 

records of the capital's maritime contact with Upper Norr

land' s ports. Whilst eighteenth century trade data do not 

seem to have been preserved there (see 8.2.2), detailed 

journals of vessels entering the port of Stockholm from 

other parts of the realm have survived as Hamnpenningjournaler, 

As each ship arrived at the Blockhusudden custom-house, 

its date of arrival, name, carrying capacity/size, captain 

(often the merchant-owner himself), and town of origin were 

recorded - thus enabling a reconstruction of traffic from 

Upper Norrland. 
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These records of domestic shipping can be combined with data 

on direct foreign shipping (p 326) and together they permit 

a simple measure of the total traffic to and from Upper Norr

land. Accordingly, an analysis of the relative significance 

of the region's individual ports has been made for a number 

of selected years. For the first half of the nineteenth 

century the Blockhusudden records can be cross-checked and 

complemented by using Stockholm's port journals on the 

movements of domestic shipping (Inrikes fartygs journaler, Hamn

kontoret, SSA).Unfortunately, with the expansion of Upper 

Norrland's ports, the relative importance of Stockholm 

starts to decline during the second quarter of the nine

teenth century, so that its port records alone are no 

longer reliable as a measure of the total domestic traffic 

to and from Upper Norrland. To obtain a complete picture 

of this early and mid-century traffic, shipping journals 

for the study area's ports are required; however, for this 

period, they have only survived in a few isolated cases 

and a more complete coverage is not possible until the 
2 ) 

1870s and 1880s. As an alternative to this type of 

primary data, one can use the annual returns on domestic 

shipping, submitted by the town customs authorities to 

the Board of Trade and preserved in their archives ( Kommers

kollegiets arkiv - KmkA). These figures purported to summar

ize the total numbers and volumes of vessels engaged in 

domestic traffic, entering ports and departing, with and 
3 ) 

without sailing passes ( förpassade and förpassnings fria fartyg) . 

Even the authorities themselves acknowledged that this 

data gave only an approximate measure of the volume of 

domestic shipping and the old method was abandoned soon 

after a more comprehensive system of traffic returns and 
4 ) 

dues accounts began in 1870. The new data, summarizing 

the individual port journals, included the numbers and 

tonnage of all shipping entering and departing, identify

ing domestic and foreign traffic and differentiating 

between types of vessel (ie sail, sail & motor, steam 

and motor). The original forms, completed and submitted 
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annually by port officials to the Board of Trade, are pre

served in the series Berättelser om hamntrafiken (KmkA) Al

though much of this material has been published,^ the 

original sources nevertheless give more detail and often 

include, for one reason or another, loading places which 

were not of sufficient importance or not entitled to charge 

port or groundage dues.^ 

Information on foreign shipping (ie vessels engaged in direct 

or indirect foreign trade) is well documented for Upper 

Norrland as a whole during the second half of the eighteenth 

century, after the Bothnian Trade Restraint was relaxed. In 

the study area staple rights were granted to selected ports, 

allowing them to carry out direct trade abroad and with 

southern Sweden, beginning with Ratan (176 7), then Umeå 

(1781), Luleå and Piteå (1801), and Torneå (1803).^ Each 

custom-house submitted returns to the Board of Trade on 

all foreign traffic - including data on the numbers and 

capacities of Swedish and foreign vessels engaged in 

trade between the region and abroad - and this material 

has survived for the years 1769-72, 1774-89 and 1796-99 

in Årsberättelser serie 9: Utrikes sjöfart, särskilda berättelser 
9) 

(KmkA). The problem with this summarized customs data, 

especially in the case of Ratan, is that the Swedish ports 

of origin and destination are not given for the vessels. 

For one of the selected years (1798) this has been solved 

by using the verifications of the original customs returns 

for Ratan and Umeå, in Centrala tullräkenskaper' Journaler med 

verifikationer, Arrenderäkningar o kronoräkenskaper 1726-1819 

but most other years are missing or incomplete (Vallerò 

1969:30 & 70) . 

A series of import and export schedules (Generalpersedel-

extrakter, Utrikes handel serie 4, KmkA) exists for 1815-90. 

They are, however, of limited value as full information 

on the numbers, capacity,and countries of origin and 

destination of vessels arriving at custom-houses was 
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only tabulated for the years 1825-29, after which the volume 

of shipping was omitted for the individual customs areas. 

This series formed the basis for published reports on 

foreign trade and shipping, but the tables contain little 

of value concerning port traffic.11^ A few original customs 

journals have survived for certain staple towns and can be 

found in their custom-house archives (tullkammar arkiv), in 

Norrland's regional archives - Landsarkivet, Härnösand (LAH) -
12 ) 

or in the respective customs offices. Unfortunately, 

this material also dates mainly from the second half of 

the nineteenth century, leaving the early decades rather 

blank. 

13 ) As described earlier, post-1870 port records included 

both domestic and foreign shipping and contained fairly 

complete data on the total numbers and volumes of vessels 

calling at those ports and loading places in Upper Norrland 

which had been granted the right to charge port or groundage 

dues. In practice, these 'officially recognized' ports in

cluded all the staple towns, most other general ports, and 
14 ) the more important private loading places. Industrial 

wharfs were not under any obligation to record shipping 

movements until they had obtained the right to charge 
15 ) 

groundage. Clearly, most industrial companies with 

coastal locations sought and generally obtained groundage 

rights for their loading places, thus entering the official 

statistics. Internal records of shipments, however, normally 

included both goods and shipping data - and outgoing shipping 

journals (skeppning s journaler) for industrial wharfs can often 

be found in private archives, pre-dating official port re

cognition .^These are of value for case studies, but it 

is virtually impossible to reconstruct the total port activ

ity for so large a study area, even for a given year. 

Pilot journals provide additional details of shipping move

ments and, for a number of the previously selected years, 

it has been possible to complement port and customs inform
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ation and to identify ports and loading places then in use."^ 

One major problem is that regulations have varied concerning 

the obligation of vessels to take on pilots and pay pilotage 

(Sandström 1972:10) , so that the material is not easily 

comparable from year to year and it cannot therefore be 

used to portray the total traffic serving Upper Norrland. 

8.2.2 TRADE 

Although shipping volumes enable an assessment of port 

activity and status, some information is required on the 

composition of the cargoes handled if port functions are 

to be ascertained. As in the case of shipping, Swedish 

trade data distinguish between domestic and foreign com

merce. 

Under the early mercantile regulations on the internal 

movement of goods and shipping, the coastal towns kept 

domestic trade rec ords of all goods - coming in from the 

countryside or by sea - until the early nineteenth century, 

when the so-called 'petty toll' (lilla tullen) was abolished. 

Even outgoing goods were subjected to a variety of town 

taxes, so that records on the type and quantity of com

modities (and the dues paid) were also kept. Very little 

of this material seems to have survived, but some of the 

summary reports for individual years have been located in 

a number of contexts - particularly in the series Utskotts

handlingar till riksdagen, Landshöfdingerelationer rörande Wester-
19) bottens län(RA) . These tables afford some insight into 

the nature and volume of Upper Norrland's trade during 

the latter half of the eighteenth century. Unfortunately, 

information on domestic trade in the early nineteenth 

century is lacking (even after 1848, when custom-houses 

were formally required to keep accounts on incoming and 

outgoing domestic as well as foreign traffic). Little of 

this data has been preserved until after the 1870s and, 

as most goods were duty-free, the records were not always 
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complete or carefully kept. Summary data on domestic shipping 

and trade occasionally appeared in the custom-houses' annual 

reports to the Board of Customs (Årsberättelser över handel, 
20 ) 

näringar ooh sjöfart 1824-1910), but this information is 

only sporadic and fragmentary, depending on the conscien

tiousness of the local officials. 

When the new port authorities were established (after 1870) 

the sources of data improve in quality - not only for ship

ping but also for foreign and domestic trade. Privileged 

ports kept detailed accounts of the various dues charged 

on vessels and goods, and these have generally been pre

served either in the original or in the form of summaries 
21) submitted to the Board of Trade. Detailed tables, on 

both the foreign and domestic trade passing through the 

study areas1 s officially recognized ports, have also been 

published annually in BiSOS E (1870-1910), SOS Sjöfart 

(1911-70) , and in the Transport series of SCB's Statistical 

Reports (Statistiska Meddelanden serie T). Today, almost all of 

Sweden's ports and loading places are included. In the 

late nineteenth and early twentieth centuries, however, 

there were numerous unprivileged ports and wharves, so 

that the published figures for this period are not com

plete and fall somewhat short of the actual volumes of 

trade. Nevertheless, this material covers the main ports 

and enables a more detailed analysis of port activity than 

is possible from the more aggregated customs district data. 

Sweden's foreign trade records are far more comprehensive and 

better preserved than those for domestic trade, but a brief 

outline of their character will suffice here as they have 

previously been described and employed by a n umber of 
22 ) 

other authors. Throughout the study period, foreign 

trade statistics have been of prime importance to the 

Board of Trade in calculations of the country's 'balance 

of trade', corresponding to the present concept of balance 

of payments (Vallerò 1969:9). 
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Generally both the volume and the contemporary value of 

trade commodities were recorded, but in this study the 

prime interest is in the former measure - as the quantity 

of goods passing through ports is closely related to the 

volume of shipping required for their transport. Further

more, over lengthy periods, measures of weight and volume 

are more suitable for comparisons than are monetary units, 

which are liable to fluctuations in real value. 

The Board of Trade statistics include import and export 

schedules for 17 38-1812 (Generalpersedelextrakter, Utrikes handel 

serie 2, KmkA); after 1767 the products and volumes of Upper 
Norrland*s foreign trade can be identified and, as the number 

of customs districts increased, regional differentiation is 

possible (p 321 ). After 1825 the Board of Customs took 

over the work of compiling foreign trade data from the 

customs journals, but little attempt was made to group 

or classify carefully the many commodities - resulting 

in long lists of items, arranged alphabetically and re

quiring much work to summarize under customs districts. 

This information was transferred to the Board of Trade 

and forms Utrikes handel serie 4 (KmkA) for the years 1815-

90. Although extracts from these import and export 
23) 

schedules were published after 1828, tables showing 

the individual customs areas only appeared for the years 

1871-90 (in BiSOS F Utrikes handel och sjöfart) . The use of 

the original compilations is extremely time-consuming 

and outside the scope of this study. Instead, for select

ed years prior to 187 0, the annual reports from each 
24 ) 

custom-house are again employed, in conjunction with 

a variety of secondary sources (8.2.4 & 1.4.1). Further

more, the foreign trade for individual ports and loading 

places can occasionally be found, in detail and in summary 

form, in surviving port or customs journals; whilst private 

industrial archives (eg SCA, MoDo) contain data on timber 

and other shipments in their shipping journals, some of 

which have been used here as case studies. 
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Since 1870, foreign trade data for the main towns and loading 

places have been published more fully as port statistics, so 

that recourse to primary customs material is generally un

necessary.^^ 

8.2.3 INDUSTRY 

Primary returns and descriptions of industries in town and 

country are available, mainly in statistical form, in several 

series in the Board of Trade and Board of Customs archives 
26) (RA), and are virtually continuous from 1767 to the present. 

Nevertheless, in this investigation of ports and shipping 

it has not been deemed necessary to make extensive use of 

such detailed material, as the general patterns of industrial 

location and production generating maritime traffic have 

already been described by others (1.4.1). A wide selection 

of cartographic material has been consulted to obtain 
21) examples of industrial sites and port facilities. The 

port and industrial archives mentioned earlier (8.2.1 & 

8.2.2) include many such maps, together with a wealth of 

correspondence and reports relating to entrepreneurial 

decisions concerning location, technical innovations, and 

production and sales policy. Material exists for many 

valuable studies in depth on the mechanics of innovation 

and decision-making processes - particularly in the case 

of the forest-based industries - and although this study 

attempts a general explanation the writer is fully aware 

of having barely scratched the surface of a mine of 

information. 

8.2.4 CONTEMPORARY REPORTS AND DESCRIPTIONS 

The value of this type of material lies in the fact that it 

represents contemporary appraisals of earlier environments. 

Each writer's perception was based on the prevailing socio

economic climate, he was usually aware of current changes 
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and trends, and he viewed resources and their potential in 

the light of the technology of the times. Thus, despite 

their subjectivity, contemporary accounts and analyses 

are likely to be better informed and more realistic than 

those of later researchers trying to reconstruct past geo

graphies from cold data (1.4.1). A few of the best examples 

can be outlined: 

The annual reports written by customs officials on trade 

and shipping have already been mentioned from the point of 

view of their statistical content (p 329), but they also 

contain well-informed observations on current trends in 

economic and transport developments within their districts 
p o \ 

and in general. Copies were sent to the county governors, 

along with reports from town magistrates, the crown 

bailiff (kronofogden), the agricultural society (hushållnings

sällskapet) and other official bodies. The governor and his 

staff then produced reports normally covering five-year 

periods, summarizing the county's social and economic 

conditions, identifying problems and often voicing opinion 

on the effects of changes. Between 1822 and 1905, suoh re

ports were published as Kungl Maj:ts befattningshavandes fem-
29) årsberättelser for each of the study area's counties. 

Even earlier, during the eighteenth century, similar 

accounts were submitted by the governor of Västerbotten 

to the Diet, to be used as the basis for government policy 

and legislation. Many of these papers are preserved as 

Landshövingars riksdagsberättelser in the cumbersome volumes 

of Utskottshandlingar till riksdagen (RA) , and their historical 

value is considerable (Utterström 1954:98). 

Public interest in topographical and economic descriptions 

resulted in a number of interesting publications during 

the eighteenth and nineteenth centuries. Eric Tuneld's 

three volumes on the geography of the kingdom of Sweden, 

first written in 1740, ran through seven revised editions 

by 1792.An even more valuable set of books was produced 
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by Abraham Hülphers, who described Norrland's topography, 
31) 

history and economy in considerable detail. His volumes 

on the old provinces (Västerbotten, Ångermanland and Lapp-

mark) and the towns of Västerbotten are of particular inter

est ; indeed the latter work also contains statistics on trade 

and shipping, dating back some three decades before the 

year of publication (1797) and probably derived from original 

sources which have since been lost. 

A growing number of official reports and investigations have 

appeared in print in the nineteenth and twentieth centuries, 

covering most aspects of the economy. Among those of particu

lar interest to this study of port evolution, the annual 
32) 

reports of the National Pilotage Authority may be mentioned, 

together with the successive editions of the same body's de

s c r i p t i o n s  o f  n a v i g a t i o n a l  a i d s  i n  S w e d i s h  w a t e r s . S e v e r a l  

detailed port directories have appeared (eg Byström 1867, 

Hazelius & Larsson 1888, Eneborg & Stockman 1928) and they 

complement the numerous revisions of the Swedish Pilot 
34 ) (Svensk Lots), providing useful descriptions of the instal

lations and functions of ports and loading places in current 

use. Annual reports on Sweden's ice-breaking operations and 
35 ) policy are available and a number of investigations into 

the economic and technological aspects of winter navigation 

in the Gulf of Bothnia have been published (eg SOU 1971 

no 63, Rydén 1972). Mention should also be made of several 

important port investigations commissioned by the Ministry 

of Communications (Kommunikationsdepartementet) , which are of 

great value in an interpretation of national and regional 

trends and policies in port planning, construction, and 

operation (SOU 1949 nos 21 & 33, 1969 nos 22 & 23, 1974 

no 24) . 
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8.3 The Conversion of Old Weights and Measures 

The use of quantitative information from early primary sources 

and contemporary literature poses severe problems, before 

systems of measurement were standardized through the in

troduction of the metric system.If shipping and trade 

data are to be comparable throughout the study period, con

versions into modern units of weight and volume must be 

undertaken. Unfortunately it is not always possible to 

produce exact equivalents, for older systems often used 

weight rather than volume - or vice versa - as the basis 

for measuring goods and vessels. 

Vessel cargo-capacity has been used for many centuries to 

determine port dues, groundage, pilotage, light and other 

fees. Before the introduction of the net registered ton 

(nrt), as a volume measure of a vessel's hold, Swedish 

authorities measured vessels in 'lasts' ( svåra läster and 

ny läster ) . In 1725 the svår läst, corresponded to either 

weight (18 ship-pounds of iron) or volume (eg 24 barrels 

of grain, or 18 barrels of salt), causing difficulties 

for officials and ship-builders until the system of 

vessel measurement was revised in 1778. Thereafter, on 

the recommendation of a contemporary expert on ship 

construction (F H af Chapman), vessel displacements 

were calculated and expressed in 'lasts' of 18 ship-pounds 

(2,448 kg).37'In 1863 the svår läst was replaced by the 

nyläst (new last); but this unit was short-lived and in 

1875 the English net registered ton was adopted, using 
30 \ 

the volume of a vessel's cargo space. The conversion 

from lasts to registered tonnage differed for sailing 

vessels and steamships, and the relationships in Table 8.1 

have been used: 
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Table 8.1 Conversion factors for shipping measurements. 

Sail Steam  

1" svår läst = 0.576 nyläst = 0.576 nyläst 

1 nyläst = 3.14 nrt = 4.5 nrt 

1 svår läst = 1.809 (1.8)nrt = 2.592 (2.6)nrt 

Source: Andersson 1946 :69. 

Regarding timber measurements, the conversion of old units 

to cubic metres (m3) and standards (std) is highly complex 
39 ) 

and only approximations are possible. Prior to 186 3, 

Swedish sawn tim ber was recorded in tolfter (dozens), a 

numerical measure referring to twelve pieces of wood 

rather than to actual dimensions. During the eighteenth 

century the main sawn products were classified by board 

thickness into: helbottenbräder, or deals (2 to 2 1/2"); 

halvbottenbräder, or battens (1 3/4 to 2"); and enkla bräder, 

or boards (under 1 1/ 2").^^ 

Högberg (1969:104-7,269) points out that the divisions 

between these groups often varied slightly from decade to 

decade and, although the main types of deals, battens and 

boards have survived, changes in nomenclature and precise 

dimensions continued to occur even in the nineteenth and 
41) twentieth centuries. The widths of sawn products also 

varied, so that it is probable that 3 to 4 dozens of l£" 

boards corresponded to the volume of a dozen of the 2è-3" 

deals (HS 1972:96). For the years 1868-84 official export 

statistics recorded both dozens and their cubic feet 

equivalents, enabling the calculation of conversion fac

tors. Both Gabrielsson (1914:512) and Wik (1950:189) used 

average figures for 1868 and reckoned that a dozen was 

equivalent to 22.92 (circa 23) Swedish cubic feet (or 
3 42 ) 0.6 m ). This results in 7.8 dozens per standard but 

Wik, despite his stated intention to use Swedish cubic 

feet, produces the value of 7.2 dozens per standard which 
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can only be reached using English cubic feet (Wik 1950:189-

X90) . Nevertheless he admitted the likelihood that many 

sawmill and export statistics were recorded in English 

units, as British customers dominated the market, and 
43) this view is shared by the present writer. Using 

averages for the years 1868-70, Häggström (1971:14-17) 

produced cu ft/dozen equivalents at the level of individual 

customs districts and demonstrated significant regional 

divergences from the national figure. His conversion fac

tors for Upper Norrland appear in Table 8.2, as the bases 

for calculating the dozen equivalents in cubic metres and 

standards used in this study. 

Table 8.2 Conversion factors for sawn timber. 

Customs district cu ft/dozen m^/dozen dozens/std 

Haparanda 28. .0 0. .79 5. .9 

Luleå 22. .1 0. .63 7. .5 

Piteå 18. .7 0. .53 8. .8 

Umeå 22. ,8 0. .64 7. .2 

Härnösand (incl. 

Örnsköldsvik) 23. ,6 0. .67 7. .0 

Sweden 22. ,9 0. .65 7. .2 

Sourcel based on Häggström 1971:16, using English cu ft 
for m & std conversions. 

In the case of the thicker hewn or squ are timber, the diffi

culties of converting stycken (pieces) to cubic feet are 

still greater, as the size categories used in export 
44 ) statistics were far from uniform. Again Häggström took 

up the problem at the customs district level, and produced 

cubic feet per piece equivalents for beams and spars grouped 

together. Table 8.3 presents his figures based on averages 

for the years 1868-72, together with conversions into cubic 

metres : 



337 

Table 8.3 Conversion factors for hewn timber. 

Customs district cu ft/piece 3/ . m /piece 

Haparanda 11.4 0.32 

Luleå 10.3 0.29 

Piteå 6.1 0.17 

Umeå 17.5 0.49 

Härnösand (incl. 

Örnsköldsvik) 25.2 0.71 

Sweden 11.0 

H
 

co O
 

Source: based on Häggström 1971:19, using English cu ft for 
conversions. 

A large number of other units were in use before the metric 

system was adopted and a selection of the most common ones 

appears in Table 8.4: 

Table 8.4 Selected old measures and their metric equivalents. 

1 skålpund = 0. ,425 kg 1 barrel of fish = 150 kg 

1 lispund = 8. ,5 kg 1 barrel of wheat = 128 kg 

1 centner = 42. .5 kg 1 barrel of rye 118 kg 

1 skeppund"^ = 170 kg 1 barrel of barley = 104 kg 

1 barrel of 1 barrel of oats = 78 kg 
tar = 140 kg 1 barrel of peas = 130 kg 
1 barrel of 
salt = 150 kg 

Source: Lind 1923, Jansson 1950, HS 1972. 

Note 1) The term "skeppund", or ship-pound, poses a number of problems as 
it could refer to "viktualievikt" (a food measure = 170 kg), "bergsvikt" 
(iron production at an ironworks = 150 kg), or "stapelstadsvikt" (the 
weight of iron at the port of export =136 kg). The old ship measure of 
"svår last" (equal to 2,448 kg) employed stapelstadsvikt of 18 skeppund x 
136 kg (Högberg 1969:230). 
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8.4 Tables 

Table 8.5 The volume (svåra läster) and numbers ( ) of vessels 
sailing to Stockholm from Upper Norrland's ports for selected 
years between 1750 and 1860. 

Ref Port/Loading 1750 1765 1783 1798 1815 1829 1845 1860 
no place 

1 TORNEA 499 (7) 490 (4) 1118(10) 1108(16) - - - -

2 HAPARANDA - - - - 786 (19) 618 (13) - -

3 SALMIS - - - - - - 393 (7) 652 (10) 
9 SANGIS - - - - 233 (5) - - -

16 NÄSBY - - - 146 (6) 158 (3) 499 (7) 362 (7) 308 (6) 
17 NEDERKALIX - - - 38 (1) 164 (4) 251 (4) 826 (14) 155 (3) 
20 TÖRE(FORS) - - - - 395 (9) 151 (2) - 290 (6) 
21 JÄMTÖSUND - - - - - - 108 (2) -

22 STRÖMSUND - - - - - - 55 (2) 71 (1) 
23 RÂNEÂ - - - - - - - 268 (5) 
27 ALTAPPEN - - - - - 67 (1) - -

31 LULEÅ 763 (16) 944 (1 2) 1314 (19) 1 306 (19) 1633 (23) 721 (14) 842 (15) 1031 (16) 
35 GÄDDVIK - - - - - 1 39 (2) - -

39 LÅNGVIK - - - - 40 (1) 73 (2) 134 (2) 39 (1) 
40 HARRBÄCKEN - - - - - - - 48 (1) 
41 GRANHOLMEN - - - - - - 127 (2) -

47 PITEÅ 1 846 (39) 2480(35) 21 83 (25) 21 39 (35) 1631 (35) 1936(31) 1879(33) 1307 (24) 
56 JÄVRE - - - - 173 (4) - 70 (1) 415 (7) 
58 ÄBY - - - - 106 (3) - 123 (3) 1119 (20) 
59 BRÄNNFORS - - - - 33 (1) - 300 (5) -

63 BYSKE - - - - - - - 28 (1) 
64 YTTERSTFORS - - - - 53 (1) - 21 (1) 181 (4) 
68 STORKÄGE - - - - - - 56 (1) 411 (7 ) 
73 SKE-Å/URSVIKEN - - 91 (4) 615 ( 17) 2623 (55) 3184 (51 ) 1294 (27) 1627 (24) 
80 BUREÅ - - 27 (1) - 393 (9) - 505 (10) 223 (4) 
87 KALLVIKEN - - - 69 (2) 49 (1) - 82 (2) 181 (4) 
89 GUMBODA - - - - - - - 41 (1) 
90 SIKEÅ - - - - 519 (9) 251 (3) 84 (3) 393 (9) 
92 BYGDEÄ - - - 41 (1) 396 (9) - - -

93 DALKARLSÅ - - - - 111 (3) 74 (1) - 28 (1) 
94 RATAN - - 308 (2) - 48 (1) 363 (9) 356(10) -

97 SKEPPSVIK/SÄVAR - - 60 (2) 238 (5) - 125 (3) 131 (4) 
1 05 UMEÅ 1 457 (38) 1412 (21 ) 1319 (19) 1 275 (41 ) 1397 (35) 1273(30) 736(20) 456(14) 
1 1 1 STRÖMBÄCK - - 134 (3) 44 (2) 71 (2) 131 (3) - -

113 HÖRNEFORS - - - 1 54 (4) 194 (4) - 240 (4) 2,44 (4) 
11 7 NORDMALING - - 92 (2) 583 (22) 398 (9) 1348(26) 1927(38) 604 (17) 
118 OLOFSFORS - - - 114 (4) 209 (5) 39 (1) - -

122 HUSUM - 6 (1) - 149 (5) 251 (6) 24 (1) - -

1 23 GIDEÅBACKA - - - - - - - 27 (1) 
135 ÖRNSKÖLDSVIK - - - - - - 29 (2) 38 (1) 
140 SJÄLEVAD - - - 61 (2) 84 (2) 42 (1) - -

141 DOMSJÖ/MO - - - 181 (10) 47 (1) 69 (1) - 116 (4) 
143 NÄT RA/KÖ PMANHOLMEN - 157 (2) - - 60 (1) - 286 (5) 
144 NÄ SKE ~ ~ ~ ~ 50 (1) 203 (4) 51 (2) 

TOTAL VOLUME 4565 5332 6743 8083 1 2483 11311 10878 10739 

" 
NUMBERS (100) (73) (87) (189) (265) (204 ) (218) (207) 

Sources: Stockholms stads hamnpenning journaler (SSA) for selected years. 

NB The values for 1750 have been calculated from the value of the port dues, 
using the equivalent of 18.7 svåra läster per silver daler (the average rate 
in 1765). 



339 

Table 8.6 The volume of shipping entering and departing from 
officially recognized ports in Upper Norrland for selected 
years between 1872 and 1970 ('000 nrt). 

Ref Port/Loading place 
no 

1872 1891 1913 1930 1950 1970 

3 SALMIS 35. 6 82. 7 121 . 5 23. 6 - -

6 HAPARANDA OUTPORT - - - -

OO 00 8 
20. 

~ 

7 SANDVIK(SESKARÖ) - - 71 . 1 -
OO 00 

5 20. 0 
8 GRANVIK - 8. 0 252. 2 23. 6 - -

11 ÄNGÖREN - - 29. 3 19. 5 
85. 

- ~ 

12 BÅTSKÄRSNÄS - 34. 0 113. 3 62. 3 85. 7 -

13 AXELSVIK - - 21 . 9 62. 1 
15 KARLSBORG - 83. 9 228. 1 144. 4 238. 9 222. 0 
17 KALIX 85. 7 18. 5 77. 3 28. 2 0. 7 10. 0 
18 NYBORG - 14. 1 - -

64 . 
- ~ 

19 SANDHOLMEN(TÖREFORS) - - 84. 0 33. 5 64 . 3 
22. 

-

20 TÖRE(LAMMÖN) - 20. 8 28. 3 22. 4 22. 0 
23 STRÖMSUND/RANEA 41 . 0 52. 8 - - ~ ~ 

27 ALTAPPEN - 39. 3 - ~ ~ 
669. 

~ 

29 NJA - - - - - 669. 0 
31 LULEÅ 119. 5 , 223. 8 2065. 9 2437. 2 3791 . 7 5166. 0 
32 KARLSHÄLL - - - 56. 5 

177. 
-

4 3 HARAHOLMEN - - - - - 177. 0 
44 SKUTHAMN - - - 173. 7 289. 4 71 . ,0 
45 MUNKSUND - 51 . 1 - 201 . ,4 122. ,2 -

47 PITEÅ 122. 5 298. 9 386. 0 583. ,8 172. .6 183. ,0 
51 STORFORS - 52. , 1 76. 0 37. ,6 - -

58 ÂBY-BRÄNNFORS-RENHOLMEN - - 145. ,3 67. , 1 5. ,2 ~ 

6 5 FURUÖGRUND 60. 1 85. , 1 198. ,4 83. , 5 48. ,7 -

6 7 FROSTKÂGE - - - 4. , 2 4. ,4 ~ 

68 STORKÅGE - - 90. ,6 17. .9 65. .8 27. .0 
70 SKELLEFTEHAMN(incl 71&73) 222. ,9 250. .2 533. ,7 679. .3 823. .0 1419, .0 
72 SÄVENÄS - 50. . 5 126. , 1 1 20. .7 14. .5 -

74 KLEMENSNÄS - - - 65, . 5 - ~ 

78 ÖRVIKEN - - 60. .6 1 22. .6 2. .8 -

80 BUREÅ - 42, .3 49. , 1 156. .3 89. .9 73, .0 
86 BJURÖKLUBB - - - - - 4 , . 0 
88 LÖVSELE/KRÄKÄNGER - - - 0, . 6 

10, 
_ 

~ 

89 GUMBODA - - - 56 , . 5 10, . 3 ~ 

90 SIKEÂ 20. .0 92. .3 216, .4 166, .7 31 , .0 -

91 LÄGDEV IKEN - - - 16, .9 - ~ 

94 RATAN - - - 28, .4 2, .5 -

97 SKEPPSVIK 13. .7 4, . 1 - ~ ~ 
3135 

-

99 UMEÅ OUTPORT - - - - - 3135 .0 
100 HOLMSUND 29, .5 34, .4 134, .6 75 .7 70, .9 -

101 DJUPVIK 77, .4 20 .7 52, .4 118 .8 129 . 1 -

102 SANDVIK - 226 .0 158, .8 114 .7 38 . 1 -

105 UMEÅ 15, .5 117 .8 1 98 .8 826 .6 328 .4 -

109 OBBOLA - 36 .8 25 . 5 207 .7 1 94 .8 34. ..0 

113 HÖRNEFORS - 17 .0 - 209 .0 269 .2 168 .0 
114 NORRBYSKÄR-MO - - 124 . 1 166 . 3 85 .4 -

115 KYLÖRN - 1 8 .8 - - - ~ 

117 NORDMALING 25 .8 99 .5 56 .8 71 .4 27 .5 12 .0 
119 RUNDVIK 16 .9 26 .9 66 .8 86 .4 72 . 5 80 .0 
122 HUSUM 35 .8 41 . 1 2 .7 298 .8 483 . 5 807 .0 
123 GIDEÅBACKA - 5 .7 - - - -

130 BODUM - - 25 . 1 10 .0 - -

131 ALNE - 31 .8 6 .2 56 .0 - -

132 JÄRVED - 23 .4 64 .0 - - -

134 FRAMNÄS - 12 .9 - - - ~ 

135 ÖRNSKÖLDSVIK 105 .2 234 .9 562 . 1 711 .7 336 .0 518 .0 
137 HÖRNEBORG - 8 .9 1 2 .4 - - -

139 HÖRNETT - - 50 .5 - - ~ 

138 ALFREDSHEM - 6 .6 - - - ~ 

141 DOMSJÖ 17 .5 92 .8 91 . 1 220 .6 426 .2 523 .0 
143 KÖPMANHOLMEN 31 .9 23 .3 99 .8 1 93 .3 332 .5 327 .0 
144 STRÄNGÖ - 4 .0 - - - -

145 NÄSKE - 5 .8 ~ ~ " 

TOTAL VOLUME (IN+OUT) 1074 .8 2577 .4 6706 .9 8787 .8 8813 .8 13667 .0 

Sources: Berättelser om hamntrafiken: Hamnstatistiken 1872 -1950 
(KmkA, RA & SCB) , SOS Sjöfart 1 970. 
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Notes to Appendix (8) 

1) Namely 1750, 1765, 1783, 1798, 1815, 1829, 1845 & 1860. 
A time interval of some 15 years has been used, but the 
availability of complementary sources and an attempt to 
avoid major economic crises have resulted in slight 
divergences. 

2) Shipping journals (fartygsjournaler) for the main town ports 
are usually to be found amongst the port authority records 
(Hamndirektionen), preserved in the town archives (eg Umeå 
stadsarkiv and Piteå stadsarkiv) and, in the case of more 
recent decades, they are still kept in the respective 
port offices. They record all domestic and foreign ship
ping, and separate journals also exist for cargo (varu-
journaler). 

3) Some of this material has been preserved in Årsberättelser 
för förpassade och förpassning s fria fartyg 1837-74 and published 
in the series Commerce-eollegii underdåniga Berättelse om Sveriges 
inrikes sjöfart (1838-57) and Bidrag till Sveriges officiella 
statistik (BISOS) E: Inrikes sjöfart och handel (1858 -74) . 

4) See BiSOS E (1875:IX). BiSOS E (1870 :VII-VIII) attempted 
rather unsatisfactorily, to explain the differences be
tween the customs and port authority tables. 

5) This long series is housed in the Swedish National 
Archives - Riksarkivet, RA - and for the years after 
1924 in the archives of the National Central Bureau 
of Statistics - Statistiska centralbyrån, SCB - both in 
Stockholm. 

6) In BISOS E: Inrikes sjöfart och handel (1870-94) , BISOS E: 
Inrikes sjöfart (1895-1910) and SOS : Sjöfart (1911-71) . 
Since then, for economic reasons, the data has not been 
published in detail and primary sources must be consulted. 

7) As in the case of port dues, permission to exact 
groundage dues (grundpenning) was only granted when 
loading place facilities were of an approved standard. 
Thereafter the income could be used to maintain and 
further improve loading and ballast quays, offshore 
depths, mooring and navigational installations, etc. 
(SOU 1974, no 24, p 94). 

8) To replace Torneå, Haparanda formally obtained its 
customs house in 1842, followed by Skellefteå in 1881 
and Örnsköldsvik in 1893 (Sundberg 1927:232). See 
section 8.1.3. 

9) See Vallerò (1969:69-78) for a fuller discussion of 
the nature and value of this material. 1770 is the 
first year treating Ratan alone, for in 1769 it was 
recorded in combination with three Finnish/Swedish 
custom-houses. 
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10) In Tull och accis y Kammararkivet, RA. 

11) Commerce-Collegii underdåniga Berättelse om Rikets utrikes 
handel och sjöfart (1828-57) ; BiSOS F: Utrikes handel och 
sjöfart, (1858-94) . 

12) These customs joürnals provide useful detail on 
seasonal traffic movements, and often predate the 
port journals which usually commence about 187 0. 

13) ie the shipping journals, and the summary returns 
preserved in Berättelser om hamntrafiken (KmkA) . 

14) A distinction is made between general or public ports 
and private or company-owned ports and loading places 
(SOU"" 1974 ,.24 : 16-22) . In terms of trade, general ports 
usually handle a variety of import and export products; 
whereas the private loading places have more the charac
ter of special ports, and concentrate heavily on the 
export of one or two bulk commodities (Alexandersson & 
Norström 1963:120-21). 

15) See note 7 (opposite). 

16) eg the archives of the Swedish Cellulose Company (Svenska 
C ellulo s a Aktiebolag SCA) , at Merlo near Sundsvall, include 
the records of most of its predecessors which were ab
sorbed into the present concern. This wealth of material 
includes much of interest for this study, and many of 
the detailed examples of industrial production and 
export are drawn from it (Chapter 6). Other valuable 
archives include those of Mo & Domsjö ̂ S(MoDo), at Domsjö 
near Örnsköldsvik, and AB Scharins Söner, at Klemensnäs 
near Skellefteå. 

17) These pilot journals (lotsdagböcker) recorded pilot dues 
(lotspenning), vessel and piloting details, and the desti
nation and origin of the ship, whilst the pilot service 
was under the admiralty, its records are found in För
valtningen av Sjöärendena Arkiv, Lotsverkskontoret, Norra Lots-
distriktet - kept in the War Archives (Krigsarkivet, KrA,>. 
The records are very fragmentary before 1799, after 
which the journals are mostly complete until 1835. 
Yet again, records for the interesting years between 
1836-59 have been lost, but the journals for the 1860s 
have survived in the Board of Customs archives (Kungl. 
Generaltullstyrelsens arkiv nr 8, Revisionskontorets och revi
sionsbyråns arkiv) in RA. After 1871, a new civil pilot 
authority (kungl lot sss tyr elsen) was created, and the 
pilot journals (1871-1960s) are preserved in their 
entirety in Lotsstyrelsens arkiv (also in RA) . 

18) The 'petty toll', officially the landtull, was charged 
on all goods brought in for sale at the town markets. 
It was introduced in 1622 and finally removed in 1810 
(Sundberg 1927:47 & 161). 
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40) Enkla bräder included a sub-type schamplunbräder, li" thick, 
and all types were about 12 feet in length (Högberg 
1969:269). The turn ("), or inch, may have been either 
the decimaltum (2.97 cm) or the verktum (2.47 cm) ; and ill 
the mid-nineteenth century it could also refer to the 
English inch (.2.54 cm). 

41) Hellström (1925:327), Hjulström-Arpi-Lövgren (1955:219) 
and HS (1972:96). 

42) 1 m3 = 38.21 Swedish cu ft = 35.32 English cu ft. 

43) See also Söderlund (1952:42), Arpi (1955:221) and : 
Häggströia (1971 : 20) . 

44) In 1870 bjälkar (beams or balks) were over 6.6" thick, 
and sparrar (spars) under 6.6" thick. Originally roughly hewn, 
most of these products were sawn by the end of the 
nineteenth century (Wik 1950:199f). 
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9 Sources and Literature 

9.1 Unpublished Sources 

Riksarkivet (RA) . The Swedish National Archives, Stockholm. 
Kommer^kol_legiet£3 arkiv (KmkA) . The Board of Commerce Archives. 

Kammarkontorets arkiv. 
Berättelser om fabriker och industrier: serie 1-4, 
1740-1890. 
Berättelser om utrikes handel och sjöfart: 

Ser 2 Generalpersedelextrakter 1738-1812. 
4 " " » 1815-1890. 
9 Särskilda berättelser angående sjöfarten 

1769-72, 1774-89, och 1796-99. 
Berättelser om hamntrafiken 1870-1890 (fartyg o varor). 
Årsberättelser för förpassade och förpassningsfria 
fartyg 1837-1873. 

Statistiska avdelningens arkiv. 
Primäruppgifter för fabriker 1891-95; för fabriker och 
hantverk 1896-1901. 
Berättelser om hamntrafiken 1891-1901 (fartyg o varor). 
Utrikes handel och sjöfart: Sammandrag för rikets export 
(import) för varje statistiskt nummer eller vara och 
varje tullkammare från 1891. 

Avdelningen för näringsstatistik. 
Primäruppgifter för fabriker m m 1902-18. 
Primärmaterial om hamntrafiken 1902-12 (fartyg o varor). 

" om hamnar och lastageplatser 1913-18 
(fartyg o varor). 

Statistiska byrån. 
Primäruppgifter för fabriker 1919—23. 
Primärmaterial om hamnar och lastageplatser 1919-23 
(fartyg o varor). 

Lotsstyrelsens arkiv. 
Lotsdagböcker från 1871. 
Hamnar och lastageplatser samt pass 1883-1924. 

Kammararkivet. The Treasury Department Archives. 
Centraltullräkenskaper. 

Tulljournaler för sjötullkamrarna^i Umeå 1798 och 
Ratan 1798. 
Verifikationer till journaler för sjötullkammaren i 
Ratan 1798. 

Genera], tu Ils ty rei s ens arkiv (GTSA) . The Board of Customs Archives. 
Generaltullförvaltarens och överdirektörens vid sjötullen 
huvudarkiv. 

Personella berättelser och anmärkningspunkter avgivna 
av sjö- och gränstullkamrarna 1767-1823. 
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Kansliets och kanslibyråns arkiv nr 3. 
Årsberättelser över handel, näringar och sjöfart från 
tullkammare och tullinspektion 1824-1910. 

Revisionskontorets och revisionsbyråns arkiv nr 8. 
Primärmaterial till kammarkontorets serier om utrikes 
handel och sjöfart. 
Lotsdagböcker 1860-77. 

Krigsarkivet (KrA) . The Royal Military Archives, Stockholm. 
Norra lotsdistriktets arkiv. 

Inkommande handlingar 1750-1794. 

Arkivet för förvaltningen av sjöärenden. 
Lotsverkskontoret, Norra lotsdistriktet. 

Inkommande handlingar 1799-1830. 
Lotsdagböcker (spridda år t ex 1799, 1815). 

Kammar-, sjömils- och lotskontoret. 
Lotsdagböcker (Norra lotsdistriktet) 1835 (after a break 
1836-59, the series continues in GTSA). 

Statistiska Centralbyråns arkiv (SCB) . The National Central Bureau of 
Statistics, Stockholm. 

Kommerskollegii arkiv (KmkA). 
Statistiska byråns arkiv. 

Årsberättelser för fabriker och hantverk från 1924. 
Primärmaterial om hamnar och lastageplatser från 1924. 

Stockholms stadsarkiv (SSA) . The City Archives, Stockholm. 
Stadskamrerarens arkiv. 

Stadens verifikationer 1721-1860. 
Hamnpenningjournaler (Blockhusudden) 1750-1860. 

Hamnkontorets arkiv. 
Inrikes fartygsjournaler (valda år 1815-1860). 

Sveriges Meteorologiska och Hydrologiska Institut (SMHI). The 
Swedish Meteorological and Hydrological Institute, Norrköping. 

Isläggnings- och islossningsuppgifter för norrländska hamnar 
1936/37-1976/77. 

Allmänna Brandförsäkringsverkets för Byggnader å Landet arkiv, 
Fire Insurance Company Archives, Stockholm. 

Diverse 1700- och 1800-talskartor över industrianläggningar 
och deras lastageplatser. 

Härnösands landsarkiv (HLA) . The Regional Archives, Härnösand. 
Luleå tuJ.1 kammararkiv. 

Inrikes journaler in och ut 1884-1950. 
Utrikesjournaler in och ut 1884-1951. 

Piteå stadsarkiv. 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler 
(1800-talets senare hälft). 
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Piteå tu]. lk ammararkiv. 
Koncept till periodiska uppgifter 1832-1890. 
Inkommande och utgående journaler 1856-ca 1900. 

Urneå_stadsarkiv 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler 
(1800-talets senare hälft). 

Ume å_ t u 1 JLk amma r ar k i"v. 
Inkommande och utgående journaler. 

Luleå stadsarkivLuleå Town Archives, Luleå. 
Lotskontoret. 

Lotsjournaler 1814-19. 

Piteå stadsarkiv/ Piteå's Town Archives, Piteå. 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler 1902-
1955. 
Diverse kartor och ritningar om hamnanläggningar. 

Piteå hamnkontors arkiv, The Port of Piteå Archives, Haraholmen. 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler från 
1 956. 

Umeå stadsarkiv, Umeå Town Archives, Umeå. 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler 1889-
1947. 
Diverse kartor och ritningar över hamnanläggningar. 

Umeå hamnkontors arkiv/ The port of Umeå Archives, Holmsund. 
Hamndirektionen. 

Inkommande och utgående fartygs- och varujournaler från 
1 948. 

Sjöfartsverket. The Swedish Administration of Shipping and Navigation, 
Umeå. 

övre norra lotsdistriktets arkiv. 
Liggare å resolutioner utfärdade av kungl lotsstyrelsen 
från 1881. 

Mo och Domsjö aktiebolags arkiv. (MoDo), Alfredshem, Örnsköldsvik. 
Skeppningsjournaler från äldre industrienheter. 
Kartmaterial, produktionsstatistik, osv. 

Svenska Cellulosa Aktiebolagets arkiv (SCA), Merlo, Sundsvall. 
Skeppningsjournaler från olika industrier tillhörande SCA 
och dess föregångare. 
Kartmaterial, produktionsstatistik, osv. 
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9.2 Published Sources and Cited Literature 

Abler, R - Adams, J S - Gould, P (1972): Spatial Organization. 
Edinburgh. 

Ahnlund, M (1980): Sågverken. In Konstkultur i Norrland. Acta 
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Ahnlund, N (1917): Mo och Domsjö verken. Deras ägare och utveck
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Economic Geography of Ports and Seaborne Trade. Uppsala. 
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Arpi, G (1962): Chapters in Västernorrland. Ett sekel 1862-1962. 
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Vol 2, 1921. Göteborg. 
Atlas över Sverige (A tlas of Sweden) : 

11-12 Malmer, nyttiga mineral och bergarter. 
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Bergqvist, E (1977): Postglacial land uplift in northern Sweden. 
Geologiska föreningens i Stockholm Förhandlingar 99, 19 77. 
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