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Abstract: The aim of the thesis is to investigate local impacts of large investments. This problem has 
been approached from three directions and, therefore, the study consists of three themes, namely: 
the changing spatial patterns of corporate activities, the short-term local economic impacts of invest
ments, and the long-term socio-economic impacts of investments on the local muni cipality. 

In order to put the impact studies of investments into a broader context the first theme 
provides an analysis of the macro-orientated processes that change the spatial pattern of a forest-
based industry. The empirical investigation is based on a case-study of a major Swedish forest 
company (SCA — Svenska Cellulosa Aktiebolaget), analysing its development from the 1950s to the 
present (Paper I). The locational changes of production plants, sales units and headquarters have been 
mapped and, parallel to this study of the company's spatial evolution, the underlying corporate 
strategies are discussed. 

The second theme focuses on the short-term local ec onomic impacts of investments which 
are carried out at production units. The empirical data has been colle cted from a major investment 
introducing a new technology (Light Weight Coated paper - LWC) at Ortviken, an SCA-owned 
paper mill in Sundsvall. The point of departure for the analysis is the identification of contracted 
suppliers and their location in order to obtain a picture of the investment's diffusion in the local 
economy. As the choice of supplier is an important part of the study, criteria on how suppliers are 
chosen have also been examined (Paper II). Moreover, by using results from a number of similar 
investment studies, an attempt is made to summarize general experiences within a tentative model 
for estimating the share of local purchase deriving from major investments: the Local or Non-Local 
(LNL) model (Paper III). 

The third theme of the thesis pinpoints long-term local i mpacts of large investments. The 
investment generates impacts not only concurrently with the implementation phase, but also during 
the operation period of the invested item. The investigation of long-term socio-economic impacts 
has been performed by two studies employing different methodological approaches. The first study 
(Paper IV) deals with ex ante local impacts of locating a nuclear waste repository in Storuman or 
Mala, two sparsely populated municipalities in northern Sweden. The model is a traditional macro-
formulated cohort model which is combined with a 'basic/non-basic' assumption regarding the 
intcrdependency within the local trade and business. The second study (Paper V) refers once again 
to the forest-based industry by emphasising the long-term socio-economic impacts of the investment 
examined in Paper II. This paper employs a micro-analytical modelling approach, so that, the 
municipal population is represented individually within the model. A microsimulation model is 
elaborated in order to analyse the long-term (15 years) local po pulation and labour market dynamics 
induced by the LWC-investment. 

Some major findings of the thesis are: 
* The share of local purchase is connected to the composition of the investment. Analyses have shown 
that the higher the technological demand and the more technically advanced the goods and services 
related to the investment, the smaller is the local share of the purchase. 
* It has proved possible to trace chain effects on different local labour-markets induced by changes in 
production at a particular place of work. Through linkages between the partial labour markets the 
closure of a major place of work will not only affect the occupational groups to which laid-off 
employees belong, but also give rise to changes in unemployment levels in man y other occupations. 

Keywords: Pulp and paper industry, internationalisation, investments, local socio-economic impacts, 
microsimulation. 
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1. INTRODUCTION 

Industries experience growth and decline as a result of changes in 
production technology, competitiveness, wage levels, transport logistics, 
market demand, and relative location. In Sweden, the restructuring of the 
textile and clothing, mining, steel, and shipbuilding industries during the 
1960s, 70s and 80s has left a legacy of economic and social problems from 
which many people are still suffering the aftermath. In some regions, 
where the declining industry has been dominant, the exclusion of people 
from the labour market has been troublesome. Other regions have been 
able to develop alternative employment or benefit from being located in 
proximity to more prosperous regions. 

The restructuring of these industries has been connected to the 
general shift to a society associated with activities imbued with knowledge 
and information exchange. In manufacturing industries both the numbers 
employed and their share of the GNP have gradually decreased, whereas 
the business and household services have shown the opposite trend. Within 
manufacturing industry the evolution towards a post-industrial society has 
involved a piecemeal increased emphasis on knowledge-intensive pro
duction such as electronics and pharmaceutics at the expense of raw-
material-orientated production. However, traditional industries such as the 
forest industry have also taken advantage of technological advances by 
gradually incorporating high-tech components into their production. The 
growth rate of raw-material-orientated production has not been as f ast as in 
some of the high-tech industries, and this phenomenon is connected to the 
general expansion of their markets. Newly-introduced products normally 
grow faster than well-established ones. 

The significance of an industry turns out differently depending on 
the economic indicators chosen. In terms of employment the contribution 
made by the pulp and paper industry - the main empirical focus of this 
thesis — is rather small. No more than 8.9%o of the economically active 
population in Sweden were employed in this industry in 1990 (13%o in 
1980). As regards foreign trade, however, the pulp and paper industry still 
plays a fundamental role within the Swedish economy. In the beginning of 
the 1990s its net export amounted to approximately 35 billion Swedish 
Crowns, which makes this industry one of the main contributors to the 
positive trade balance (Statistics Sweden). 

The Swedish forest industry thus constitutes a vital part of the 
national economy and from this point of view it is pertinent to investigate 
not only where the forest companies choose to invest their resources, but 
also where they divest. The tendency during the post-war period has 
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pointed towards increased international connections. Swedish companies 
have initiated* different forms of collaboration, such as acquisitions, mergers 
and joint ventures, primarily with European and American competitors. As 
the process continues, the 'mean centre' of the companies gradually shifts 
from their traditional home base to different regions on the European 
continent, which is indicated, for example, by the declining proportion of 
employees within domestic units (Paper I; Nilsson 1996). The local 
outcomes of specific investments which, for instance, aim to upgrade 
production technology are also of vital interest - especially considering the 
interplay between, on the one hand, systems of subcontractors and 
supporting companies and, on the other hand, the investing company. The 
duration of local impacts induced by an investment varies from case to case, 
but generally there is first an investment effect and then an operation 
effect. The short-term effect is connected to activities during the 
implementation of the investment, whereas the long-term effect is linked 
to the operation of the invested item. 

1.1 Aim 

The aim of the thesis is to investigate local impacts of large investments.! 
This problem has been approached from three directions and, therefore, the 
study consists of three themes, namely: 

— the changing spatial patterns of corporate activities, 
— the short-term local economic impacts of investments, and 
— the long-term socio-economic impacts of investments on the local 

municipality.2 

1 An investment is defined as an increase of the fixed capital, i.e. the upgrading of the manu
facturing processes or the construction of entirely new operations. The definition of local impacts 
induced by an investment denotes economic, employment and population effects on an area 
corresponding to Swedish municipalities. 

2 Economic impacts are here defined as changed business transactions between investing 
company and suppliers (payment flows). Socio-economic impacts are here defined as impacts on 
population (e.g. size, age structure, migration) and employment (e.g. commuting, employment 
and unemployment in different local labour markets,). 
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Figure 1: The framework of the thesis. 
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Three themes 

In order to put the impact studies of investments into a broader context the 
first theme provides an analysis of the macro-orientated processes that 
change the spatial pattern of a forest-based industry. Strategic decisions 
determine the way in which companies choose to invest — in current 
production units, in portfolios, or by acquisitions of competitors - and 
where they invest. Specific production investments are therefore the tan
gible outcome of company policies and strategies.3 The empirical 
investigation is based on a case-study of a major Swedish forest company 
(SCA - Svenska Cellulosa Aktiebolaget), analysing its development from 
the 1950s to the present (Paper I). The locational changes of production 
plants, sales units and headquarters have been mapped and, parallel to this 
study of the company's spatial evolution, the underlying corporate 
strategies are discussed. 

The second theme focuses on the short-term local economic impacts of 
investments which are carried out at production units. In Figure 1, this is 
symbolized by the concentric circles. The empirical data has been collected 
from a major investment introducing a new technology (Light Weight 
Coated paper - LWC) at Ortviken, an SCA-owned paper mill in Sundsvall. 
The point of departure for the analysis is the identification of contracted 
suppliers and their location in order to obtain a picture of the investment's 
diffusion in the local economy. As the choice of supplier is an important 
part of the study, criteria on how suppliers are chosen have also been 
examined (Paper II). Moreover, by using results from a number of similar 
investment studies, an attempt is made to summarize general experiences 
within a tentative model for estimating the share of local purchase deriving 
from major investments: the Local or Non-Local (LNL) model (Paper III). 

The third theme of the thesis pinpoints long-term local impacts of 
large investments, which is illustrated by the trumpet-like cone above the 
circles in Figure 1. The investment generates impacts not only concurrently 
with the implementation phase, but also during the operation period of 
the invested item. The introduction of a new paper machine, for example, 
affects supplying firms as well as local employment and population 
throughout the machine's economic life-time. The investigation of long-
term socio-economic impacts has been performed by two studies employing 
different methodological approaches. 

3 It should be noticed that investment has a more narrow definition in economics. There are 
two kinds of investments: (1) fixed investments - "the purchase of newly produced capital 
goods, including production machinery, newly built structures, and office equipment" and (2) 
inventory investment - "the accumulation of stocks of raw materials prior to use or of finished 
products prior to sale" (Dolan 1986, p. 134). 
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The first study (Paper IV) deals with ex ante local impacts of locating a 
nuclear waste repository in Storuman or Malå, two sparsely populated 
municipalities in northern Sweden. The model is a traditional macro-
formulated cohort model which is combined with a 'basic/non-basic' 
assumption regarding the interdependency within the local trade and 
business. The model construction resembles the so called 'Lowry model'. 
The LNL-model (Paper III) has been employed in order to calculate the 
locally absorbed share of the purchase in the cohort model. 

The second study (Paper V) refers once again to the forest-based 
industry by emphasising the long-term socio-economic impacts of the 
investment examined in Paper II. This paper employs a micro-analytical 
modelling approach, so that, the municipal population is represented 
individually within the model. A microsimulation model is elaborated in 
order to analyse the long-term (15 years) local population and labour 
market dynamics induced by the LWC-investment. As the population is 
represented individually, each with his/her own personal attributes, the 
outcomes of the simulation can be aggregated to any level. 

1.2 Theoretical background 

The spatial dimension of the economy has been studied for a long time. 
The general argument within the literature is that the starting point was 
Alfred Weber's famous book Über der Standort der Industrien, published in 
1909. However, Weber was most likely influenced by a number of other 
German economists, who had already made some useful contributions in 
the early 1880s (Smith, 1981). Further advances in the field of normative 
industrial location studies have been made by a number of scholars, e.g. 
Hotelling (1929), Palander (1935), Hoover (1937), Lösch (1962), Lindberg 
(1951), Greenhut (1956) and Isard (1962). Initially their analyses aimed to 
indicate the optimal location against the background of certain criteria. 
This work has been labelled spatial economic analysis or normative indus
trial location theory in which the normative concept denotes a location 
providing the best economic result for the entrepreneur. 

The main lines of enquiry within this tradition have changed and 
evolved over the years and the discussion has gradually shifted from optimal 
solutions to spatial margins of profitability, hinting at the significance of 
sub-optimal locations. The emergence of the behavioural approach was a 
natural extension of these ideas and, moreover, various empirical studies 
found that the choice of plant locations seemed to be explained 
increasingly by personal considerations rather than by the more obvious and 
conventional factors such as proximity to raw materials. The advances of 
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Pred (1967 and 1969) are to all appearances the major pioneering 
contribution within this field. At about the same time another line of 
thought evolved with the emphasis on multi-plant companies and corpor
ate systems, and the concept of the 'geography of enterprise' was introduced 
by McNee in I960. Since then scholars have payed close attention to the 
implications of financially strong transnational companies investing their 
resources on a world-wide basis. Contributions stemming from different 
points of departures within the field of corporate internationalisation have 
been made by Vernon (1966), Krumme (1969), Dunning (1977, 1979 and 
1980), Fröbel, Heinrichs and Kreye (1980), Van Duijn (1983), Porter (1985 
and 1986) and Ansoff (1987). 

During recent decades, however, critical voices have been raised against 
the managerial perspective within some of the approaches. As the 1970s 
and 80s in many Western countries were characterised by industrial stagna
tion and decline, the picture of companies spatially allocating and investing 
their resources was gradually replaced by a situation of declining industrial 
regions. In the light of an ongoing and fundamental restructuring process 
within many sectors of the advanced capitalist nations, several economic 
geographers started debating alternative approaches.4 Within the literature, 
Massey (1973) is considered to be one of the pioneering works on this 
theme. The objections focus primarily on the problems connected with a 
completely autonomous location theory that excludes historical pre
conditions and spatial consequences of capitalist dynamics, which in turn 
create reinforced socio-economic problems (e.g. Massey 1979 and 1984; 
Walker & Storper 1981; Marshall 1982; Storper & Walker 1983; Storper 
1985 and Walker 1989). 

Although the history of economics and economic geography reveals 
numerous attempts to identify spatial and functional similarities, the over
all picture of the economic landscape reflects a very heterogeneous reality. 
Conditions for economic development are not evenly dispersed, and 
problems connected with economic development exist at different scales, 
requiring various kinds of theoretical approach. Barfod (1938) was one of 
the first economists who paid attention to the study of local impacts of 
economic activities. His point of departure concerns the contribution of a 
specific company to the local economy, a question similar to the focus of 
this thesis. Some methods of regional analysis emphasise the interrelations 
of the sectors within a regional economy. Economic actors procure and sell 

4 Some of the most prominent examples of structural remoulding in Sweden are the collapse 
of the textile and clothing industry in Borås, Norrköping and Malmö, the mining industry in 
Malmfälten, the steel industry in Bergslagen and the ship-building industry in Oskarshamn, 
Uddevalla, Göteborg, Landskrona and Malmö. See for example Berger, S. (1973), Angelöw, B. 
(1988) and Gonäs, L. (1991). 
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commodities and services to each other, which implies that economic 
changes within one branch of the system generate effects for the remaining 
parts. These effects do not necessarily have to be expansionary, but they 
indicate what are usually termed multiplier effects. The idea of multipliers 
has been developed by several scholars (e.g. Leontief 1951; North 1955; Isard 
1967; Lo wry 1964; Tiebout 1962; Brownrigg 1971). The most commonly 
used techniques are economic base, input-output, and the Keynesian 
multiplier (McNicoll 1981). 

Some of these advances have also been used in structured analyses of 
socio-economic systems. The macro time-series approach associated with 
Tinbergen (1939), the interindustry approach initially developed by Leon-
tief (1951) and the transition-matrix approach elaborated by Stone (1966) 
are three macroeconomic frameworks commonly used as a tool for policy-
impact analysis and forecasting (Orcutt 1986). However, during the last 
decades more interest has been addressed to micro-orientated approaches 
based on the notion that: "a more realistic picture of aggregate behaviour could 
be obtained through an analysis of underlying micro-processes as represented 
through the interactions of the basic decision units in the system " (Clarke & 
Holm 1987, p. 145). Besides these insights, primarily stemming from the 
work of Torsten Hägerstrand (1953; 1967) and Guy Orcutt (1957; 1961), 
the major advantages of micro-analytic modelling concern representation, 
interdependency, heterogeneity and possibilities to update and forecast (M. 
Clarke & Holm 1987; G.P. Clarke 1996). 

2. SUMMARY AND DISCUSSION 

2.1 Changing spatial patterns of corporate activities 

In Paper I an analysis of the locational changes in SCA's ownership during 
the postwar period has been carried out. In order to show the changing 
patterns four years have been selected for mapping (I960, 1970, 1980 and 
1992), each representing one of the main phases in the company's 
expansion to major TNC status. The internationalisation of different 
functions within SCA has certainly altered the spatial pattern of the 
company. By I960 the company had established sales offices in Europe and 
America but for some time the production was almost entirely carried out 
along the coast of Norrland. Today more than 80% of the production units 
are located abroad, largely as a result of acquisitions of (and from) com
petitors. This evolution has affected the proportion of domestic and inter-
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national employment within the company. At present, approximately two-
thirds of the workforce is employed abroad, but the continuous expansion 
of SCA has not been at the expense of diminishing domestic employment 
to any large extent. In I960 the company had 15,000 employees, nearly all 
in Sweden; thirty years later, in 1990, the total number had doubled to 
about 30,000 with only 11,000 working in Sweden. Without expansion 
abroad, an alternative development might well have resulted in a faster 
decline in employment within Sweden due to limited technological up
grading, competitiveness, financial strength, etc. 

The spatial changes of different company functions have tended to 
follow the commonly observed pattern: in the first phase sales units were set 
up overseas; later on foreign production plants were acquired or established; 
and, more recently, some of the business group headquarters have been 
located in other European countries (Alvstam & Erlandsson 1993). The 
concern headquarters has recently moved from Sundsvall to Stockholm, 
which may well be a first step towards a location abroad. The reasons for this 
move were said to be better possibilities for recruiting skilled staff and 
transport logistics. From previous research it is known that tasks carried out 
by management personnel often require face-to-face contacts, which 
implies frequent use of passenger transport systems, particularly air services 
(Törnqvist 1973). 

Nevertheless, the fact that the company has gradually become a major 
TNC raises questions about underlying causes. A general observation would 
be to argue that the internationalisation process is not primarily a result of 
a carefully prepared strategy but, rather, an inevitable consequence of the 
inherent conditions within the industry. Since the activities are capital-
intensive and benefit from large-scale production, the need for financial 
strength necessitates even larger companies in order to maintain or 
improve competitiveness. There are, though, examples of successful small 
corporations which have been able to exploit certain niches. However, the 
general tendency seems to point towards fewer and larger entities, implying 
a more extended sphere of corporate operations. 

An analysis with a higher resolution indicates that a forest-based com
pany differs from other sorts of industries as regards its process of inter-
nationalisation and reveals different internationalisation patterns for its 
various production groups. 

There are several examples of large TNCs whose original national 
places of abode have gradually become diffuse and unclear. This develop
ment does not seem to be so evident within SCA and among the other 
Swedish forest-based companies, as the significance of their forest holdings 
still tends to affect the location of their major production units. This is not 
entirely due to the historical context, but also to new conditions within the 
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industry. The extensive forest assets are definitely a competitive advantage 
in comparison with many other foreign companies, something which in 
the long run implies the creation of strong ties with the home country. 
Moreover, the Swedish Companies and Land Acquisition Acts have tended 
to restrict foreign ownership of Swedish companies. 

The pattern of SCA's internationalisation is somewhat ambiguous 
since the character of its various activities differs. The 'forest and timber' 
business group is only represented abroad by sales units, whereas 'hygiene' 
and 'packaging' produce more customer-orientated products and therefore 
have their manufacturing 'mean centre' in close proximity to major 
European markets. Since SCA is concerned with several types of commod
ities, ranging from raw materials to retail products, the spatial structure of 
the company becomes rather complex. 

Another aspect of production location becomes evident when 
examining the 'graphic paper' group. An increasing demand for recycled 
fibre in a number of paper qualities has resulted in new locational con
ditions. The production of newsprint, for example, has gradually become 
more based on waste paper. As a consequence, the company benefits from 
investing in the Aylesford mill (London) since this 'new' raw material is 
most available in densely populated areas. Previously, the Ortviken mill in 
Sundsvall focused entirely on newsprint, but in 1990 one of the lines was 
converted to the production of the technologically more advanced LWC-
paper. At the time of writing it has been decided that a second newsprint 
line is also going to be replaced by a new LWC-machine. Thus, the 
internationalisation process within SCA does not only imply a general shift 
of production towards marketorientated sites, but it is also a selective 
process. Paper qualities that require first-rate wood fibres tend to be pro
duced in proximity to the natural source, whereas recycled fibre-based 
products and different sorts of retail products develop other patterns. 

Apart from the factors discussed above, two other reasons for company 
internationalisation have to be emphasised. The first is a matter of politics 
concerning Sweden's relationship to the European Community. As 
customs barriers and tariff walls impede fair competition, Sweden's possible 
non-participation in the Community could have presented a disadvant
ageous scenario from the company's point of view. Accessibility to the large 
market within the EC borders was thereby endangered. In order to prepare 
for this contingency, SCA chose to develop a business organisation capable 
of coping with such a scenario. The second reason is connected with the 
company's ability to compete in Europe with foreign corporations and 
investors - particularly from North America. In order to forestall them, 
SCA has concentrated on strengthening its presence in the European 
market. 
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Some theoretical aspects on the internationalisation process 

The internationalisation process does not show any signs of diminishing; on 
the contrary, it seems to be growing in strength. Since companies play a 
significant role within the global economic system numerous attempts 
have been made to find theoretical explanations (e.g. Vernon 1966; Hymer 
1972; Fröbel, Heinrichs & Kreye 1980; Dunning 1977, 1979, 1980). Lately 
it has been argued that some of these approaches need to be complemented 
by ideas elaborating on how corporations really internationalise. "The 
[current] theories give no more than a general explanation of why firms go 
international [and they] are of little help when trying to understand the 
internationalization process in a single firm. ... We need to increase our 
knowledge and understanding of how business firms actually internationalize " 
(Nilsson 1996, p 2). The type of production plays an important role in this 
context. Nilsson's analysis of the internationalisation process is carried out 
by adopting a framework that includes four generic types of production: 
custom-based, R&D-based, labour-intensive, and resource-intensive. 

The pulp and paper industry belongs to the resource-intensive category 
which is characterised by standardised products and an inability to use the 
equipment for the production of other products. For example, the 
flexibility of a paper machine is restricted to product dimensions and minor 
changes of quality. It cannot be converted for entirely different production 
processes, a property often needed in other industries (such as those pro
ducing various consumer goods). As the resource-intensive industries have 
these characteristics they can merely affect prices at the margin, which 
means that their competitiveness is highly correlated with production costs. 
However, the companies may influence their production costs through 
investments, which on the one hand improve technology and organisation 
and on the other increase production outputs (Nilsson 1996). 

The reasons for spatial and organisational changes of corporate 
activities are often found within the history and culture of the company in 
question. The historical setting and the contextual situation of the 
company may limit its freedom of action and possible future paths. 
Another important aspect is decentralisation costs, i.e. costs associated with 
monitoring and controlling corporate activities at distance. Malmberg 
(1990) provides a theoretical analysis of decentralisation costs and the 
establishment of branch plants. The locational advantages that may exist at 
a particular branch plant have to be compared to the decentralisation costs. 
On the basis of empirical evidence he argues that an external control effect 
exists and that it plays a vital role for establishments and shut-downs. 
Another finding in his thesis is that the decentralisation costs vary with 
different corporate functions and activities. Routine work and standardised 
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production have the lowest decentralisation costs, and therefore this type of 
operation is often found in branch plants. These results can be related to 
the 'product life cycle' model associated with Vernon (1966). The spatial 
implication of this model is a tendency for production to shift from core to 
periphery as the product gets older. This appears to be the case within SCA's 
Hygiene business group, with leisure-clothing production in Portugal and 
new hygiene production plants in eastern Europe, Mexico, Colombia, and 
Thailand (Paper I). 

Internationalisation is not a univocal term. As appeared from the text 
above, Nilsson (1996) regards it as a process, so do Alvstam & Erlandsson 
(1993) who consider it to be a process of successively intensified cross-
boundary relationships. Forsström & Lindmark (1990) argue that inter-
nationalisation can be described in terms of different dimensions (trade, 
foreign direct investments and diffusion of technology). It is also 
important to ask the question: what has been internationalised? Is it pro
duction, management, employment, ownership or something else? SCA 
has rarely constructed entirely new plants abroad during the last decades 
and the same is true for the other two major Swedish forest companies, 
Stora and MoDo (Nilsson 1996). If these companies are representative for 
the entire industry, this implies that the observed changes only reflect 
different ownership patterns in Europe. On the ground nothing much has 
happened in physical terms (e.g. very few new production units), except for 
reinvestments at some plants and the closure of others. Thus, the inter-
nationalisation process does not necessarily mean that employment and 
production actually 'move' overseas. 

2.2 Short-term local economic impacts of investments 

Although the internationalisation process has had extensive effects on 
SCA's development it has also been shown that the company still chooses to 
carry out major investment projects in the Sundsvall district, its traditional 
hearth region. Since the economic activities of a dominating industry 
within a region create opportunities for a whole system of suppliers and 
related businesses there is an obvious risk for their decline as the propulsive 
industry finds new paths of development. However, the forest industry still 
plays an important role in the Sundsvall's trade and business and, as has 
been shown in Paper II, the local supporting firms are capable of competing 
with suppliers from other parts of the world. 

During 1989 and 1990 a major production investment was carried out 
at SCA's Ortviken Paper Mill in Sundsvall. The investment involved the 
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introduction of new technology for the manufacture of LWC-paper.5 In 
1989 the mill had four newsprint machines, together producing 600,000 
tonnes per year, and the oldest machine was taken out of production to 
make room for the new LWC-line with an initial annual capacity of 
165,000 tonnes. This LWC-90 investment involved the purchase of equip
ment, machinery and construction works at a total cost of 2.4 billion SEK. 
The study is based on an analysis of 261 business transactions in excess of 
500,000 SEK each. 

The central aims of Paper II are to investigate (a) how suppliers are 
chosen, (b) where they are located, and (c) whether there are any con
nections between, on the one hand, local procurement and, on the other, 
the type of goods, reason for choice of supplier and size of transaction. 

The result of the first part of the study shows that price is a very 
important single factor, but the buyer often has many reasons which can be 
considered to correspond to selection criteria laid down by the purchasers. 
The selection criteria are not clear-cut, however. Structural factors, the 
seller's methods of organisation and development, as well as personal 
relations and trust are also significant factors. Moreover, transactions of the 
type investigated occur in relatively stable patterns, despite the fact that the 
goods concerned are not purchased frequently. The buyers have established 
a network within which they operate. 

The outcomes of the second aim indicate that local suppliers are most 
frequently chosen, and the size of their supply inputs ranges from small de
liveries amounting to less than 5 million to those in excess of 200 million 
SEK. Almost 50% of the invested amount benefitted the local economy 
(Paper lib, figure 5) and an investment carried out in the same mill a few 
years earlier showed similar figures (Paper lib, figure 6). The LWC 
investment generated US $150 million for the local economy. 6 

The results of a logit analysis, which provide answers to the third 
question, indicate that there is a connection between local purchase and 
type of goods. In the Paper Ha and b the 'construction works and services' 
and 'electrical and control equipment' categories obtain positive 
coefficients, implying that an investment of this character has higher 
probability for local purchases than the case in hand. The 'critical 
equipment' category shows the opposite result - high-technology products 
and advanced consulting services imply a low probability for local purchase. 
There does not appear to be any significant connection between local 
purchase and choice of supplier, or between local purchase and the size vari

5 Light Weight Coated (LWC) paper is a form of thin paper covered initially with clay and 
then glazed to create a surface that has good printing qualities. 

6 1993 monetary values: US $1 = SEK 7.50 (Swedish Crowns). 
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able. The general tendency of the size variable is that the probability for 
local purchases decreases as this variable increases. 

If the results of the logit analysis are raised to a higher level of 
generalisation the extension of this reasoning leads to a number of 
interesting conclusions. Certain categories of investment have a product 
combination that matches the structure of the regional trade and business. 
Others are more specialised in their character and, therefore, demand 
special products which may only be obtainable from a limited number of 
suppliers in the world. If the structural factors, the type of investment 
concerned and how the structure of the local region's industry is made up 
(together with its capacity) are known, the share of local procurement can 
be mapped out using this analysis as a guide. By refining and developing 
the model it should, hopefully, be possible to predict the local economic 
impacts associated with any particular investment. 

In Paper III these ideas are further elaborated by synthesising findings 
made by other studies. The study is based on data from three empirical 
investigations (among them Paper II) in order to develop a model that 
illustrates the economic-geographical impacts of a large investment.7 The 
questions at issue concern both the investment itself and the location where 
the investment takes place, i.e. the character of the investment, labour 
market, local trade and industry, as well as size of the local population. The 
principal aim is to elucidate the connection between an investment and 
that part of the investment which directly influences the local economy, 
and to test a model that illustrates and measures the local share of a large 
investment. The material has been analysed with respect to specific 
investment factors and to specific regional factors, together with their 
respective influences on the local share of the purchase. Table 1 displays the 
estimates of the model and the empirical outcomes of the three investment 
projects. 

Table 1: Estimated probability for local purchase and observed local share 
(%). 

Estimated probability Actual outcome, % 

Arvidsjaur 16.3 17 

Umeå 58.7 51 

Sundsvall 57.7 52 

Source: Paper III. 

7 Borgegård & Magnusson (1983), Stjernström (1990), Klint & Lindgren (1992 and 1993). 
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It has to be kept in mind that the results presented in Papers II and III 
reflect the direct local effects, i.e. effects strictly connected to the activities 
at the supplying firms and the investing company. However, the invest
ment also creates indirect effects through enhanced local incomes via those 
who work within the project. When these people consume their earnings in 
the neighbouring shops the sales of these businesses increase, which in turn 
contributes to additional local employment. The increased employment in 
the service sector also generates more purchasing power that in part benefits 
the local economy. The magnitude of these spin-off effects gradually 
diminishes after each round of expenditures and finally the effect peters 
out. 

These wider effects of an investment, or any other activity that 
increases local income, are often measured by the income or employment 
multiplier. The estimation of this indirect effect can be calculated with 
different degrees of sophistication. The simplest way is to use stereotype 
values connected to the size of the population. Arpi and Nyberg (1978) 
suggest that the multiplier is roughly 1.2 for municipalities having fewer 
than 10,000 inhabitants, 1.35 within the interval 10,000 to 50,000, and 1.5 
within the interval 50,000 and 100,000. However, a more exact estimation 
of the multiplier is probably obtained by employing one of the common 
methods: economic base multiplier, the Keynesian multiplier, or input-
output analysis. Within the literature there are a number of studies on 
local economic impacts of large investments in, for example, universities, 
pulp and paper mills, power stations, nuclear plants (Brownrigg 1974; Greig 
1971; McGuire 1982; Glasson, van Der Wee & Barrett 1988). Due to the 
general availability of appropriate data the Keynesian approach has 
appeared to be a useful method for estimating multipliers of permanent 
operations as well as of incremental investments (Glasson et al. 1988). The 
problems associated with the Keynesian multiplier model are primarily 
connected to the difficulties of estimating regional imports without 
carrying out extensive surveys (Florax 1992). 

The introduction of LWC-technology in the Ortviken papermill has 
had a major impact on the local economy. According to the analysis in 
Paper II the sum invested amounted to $320 million and almost 50% 
($150 million) benefitted local suppliers. In Appendix to this text the basic 
Keynesian methodology has been applied in the calculation of the wider 
effects of the LWC-investment. The multiplier estimation is 1.7, which 
adds another $109 million. This results in a total income injection of $259 
million and in terms of employment the figure corresponds to 6,500 man-
years, if the total annual cost of hiring one person is $40,000. 
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2.3 Long-term local socio-economic impacts of investments 

In Papers IIa,b and III the focus is on the specific investment event and its 
immediate consequences for the surrounding area. This event does not only 
generate effects during the energetic implementation phase. It is also likely 
to have impacts on local population and employment throughout the 
plant's entire period of operation. However, the estimation of this kind of 
impact involves methodological difficulties as it presupposes comparability 
between a real course of events and different counterfactual scenarios. To be 
able to say something about the magnitude of the impact a comparison 
between two different scenarios is needed; two scenarios which differ in 
terms of investment implementation but coincide regarding population 
and employment structure, i.e. in order to disentangle a development with 
and without the investment (Folmer & Nijkamp 1985). For obvious 
reasons, this type of large-scale and systematic experiments cannot be carried 
out, which means that there will be only one observable sequence of events. 
What would have happened if another investment decision had been taken 
can never be empirically identified. However, by elaborating socio-economic 
impact models different course of events can be calculated and compared, 
with the aim of revealing differentials. 

Other problems associated with impact assessment are the specification 
of the causal structure of the system, goal definitions and the calibration of 
exogenous variables (Folmer & Nijkamp 1985). As regards ex ante analyses, 
exact variable calibrations cannot be made since they are well hidden in the 
future. In this situation the modeler has to rely on assessments made by 
others or try to analyse relevant data sets in order to find stable trends. This 
can be done, for example, by employing confidence intervals (Treyz 1993).8  

At a more general level, the quality of impact assessments is dependent on 
the ability of the model to represent the complex interactions in the socio-
economy. This task can be pursued by using or developing models with 
different wealth of detail. Nevertheless, projection modelling inevitably 
suffers from uncertainties which implies that forecasts have to be viewed as 
more or less probable. Instead of spending too much energy on trying to 
find the most probable forecast, the modelling instrument should be 
considered as a device for compiling existing knowledge and experience so 
as to generate a coherent and systematic representation of the future. 

The choice of model is, as always, a matter of resources but it is also 
connected to the study region at issue. Clearly there is a difference in 
modelling a densely populated region in comparison to a sparsely populated 
peripheral region. In this context, the use of economic base analysis has 

8 Treyz refers to a study by Giarratani & Houston later published in Geographical Analysis. 
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been criticised for lacking in detail and rigour, but "there is a general con
sensus ... that economic base analysis sh ould be confined to relatively small and 
uncomplicated regional (community) economies, and that aggregate m ultiplier 
estimates generated by the base approach should only be applied in impact 
studies of relatively underdeveloped and sparsely settled areas " (Mulligan & 
Gibson 1984, p.234). In accordance with this line of thought, a traditional 
demographic cohort model (EMPFO)9 combined with a 'basic/non-basic' 
assumption concerning the interdependency within local trade and business 
has been employed in Paper IV. In this paper an ex ante analysis has been 
carried out to pinpoint the long-term socio-economic impacts of estab
lishing a repository for nuclear waste. 

State authorities have not yet decided where the repository will be 
located. However, during 1993 to 1995 pre-investigations focusing on 
various fields of knowledge were carried out in Storuman and Malå, two 
sparsely-populated municipalities in northern Sweden. These municipal
ities experience many of the same problems as other remote rural 
municipalities. The depopulation trend has continued for many years and 
the number of jobs has diminished, resulting in a considerable impact on 
public commitments. Storuman is one of Sweden's areally largest 
municipalities with a territory amounting to 7,500 km2, but only inhabited 
by some 7,600 people, whereas Malâ's population amounts to 4,000 but its 
territorial extent is only 1,600 km2. The population densities are 1.0 and 
2.5 persons per km2, respectively. Both municipalities have rather 
concentrated populations which basically reside in a few large villages. 

In Sweden, the nuclear-power producers are responsible for their waste 
management and they have to carry out research and development pro
grammes. In order to fulfil this requirement all companies that produce 
electricity by means of nuclear power have established the jointly owned 
Swedish Nuclear Fuel and Waste Management Company (SKB). The 
primary task of SKB is to carry out research into methods for taking care of 
nuclear waste and contaminated material from dismantled nuclear power 
plants. Moreover, it is obliged to formulate a planning process that aims at 
finding the most appropriate location for terminal storage with reference 
to a wide range of criteria. However, this activity is extremely controversial 
and gives rise to a wide debate. Critical standpoints have been raised, for 
instance, against the siting process, the reliability of the technical storage 
methods and the way in which SKB deals with people's fear, anxiety and 
uncertainty with regard to radiation and its potentially devastating effects 
on human life and ecology. 

9 Employment and Population Forecast model. 
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The costs of taking care of the radioactive waste produced in Sweden 
have been calculated on the basis of three scenarios. In the main scenario it 
is assumed that all reactors are phased-out in 2010. According to SKB's 
calculations the total costs (i.e. costs that arise after 1994) of future waste 
management would amount to $6.5 billion. Part of this sum refers to the 
actual waste repository, the total cost of which is estimated at $2 billion. 
Subsequently, a specific share of the repository investment would filter 
through the local economy. The plant is planned to be in operation for 50 
years and it would receive deposits throughout almost the entire period, 
which hints at possibilities of permanent employment. 

The model constructed for assessing the socio-economic impacts of the 
investment has been formulated within the limits of a spread-sheet 
program and resembles a demographic cohort model combined with a 
'basic/non-basic' assumption regarding the interdependency within local 
trade and business. The LNL-model described in Paper III is incorporated 
for the estimation of local purchases. As the model is dynamic, no static 
equilibrium solutions are achieved. Various time lags are handled explicitly 
via strictly recursive formulations of all behavioural assumptions, except for 
connections made by definition. The model is formulated in such a way 
that it is possible to insert new employment originating from the nuclear 
repository. This increase interacts with the change that is stipulated for 
different parts of the local trade and business and for the population 
adjustment process. 

The LNL-model estimates the local share of the purchase at 29% for 
Storuman and 27% for Mala. Obviously the accuracy of this calculation 
cannot be evaluated in detail at this time. However, it is possible to obtain 
an idea of the prediction error by comparing the results of an assessment 
made by a panel of experts. A number of specialists from the projection 
team at SKB and other experts with experience from similar investment 
projects have been going through each post of the accounting system and 
made an assessment of local or non-local purchases. Their analyses indicate 
local shares of 32% in Storuman and 17% in Malå. In the case of Malå 
assessments were also made of the regional share of the purchase, which 
may be expressed in terms of employment outside Malå in the counties of 
Västerbotten and Norrbotten. This circumstance partly explains the varying 
results and it may be inferred that some of the purchases assessed as regional 
would have been considered local if the alternatives were limited to local or 
non-local. In the case of Malå the direct local effect induced by the 
investment is estimated at $550 million, which corresponds to 200 man-
years annually for a period of 50 years. In addition to the direct effect 
approximately another 100 persons would be employed within private and 
public service businesses during the same period of time on account of the 
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fact that the local population would be larger in comparison to the scenario 
without a repository. Altogether, this implies an annual calculated average 
employment effect in Malå amounting to about 300 persons. 

Micro-orientated modelling 

Like many other models developed for socio-economic impact analyses the 
EMPFO-model is a macro model producing aggregated outputs on 
population, employment, migration, commuting etc. During recent years 
improved computer capacities have made it possible to model socio
economic phenomena on a micro level, which means that knowledge of 
individual behaviour, other actors and decision-making units can be 
integrated within the model and the consequences of many individuals' 
behaviour or responses to external influence can also be explored (Krupp 
1986). The central feature of the microanalytic approach is the identi
fication and representation of individual actors in the economic system and 
the way in which their behaviour changes over time. In principle these 
actors can include individuals, households, firms, banks, corporations and so 
on. The shift of focus, from sectors of the economy to the individual 
decision-making units is the basis of all microsimulation work. 

Major advantages of microsimulation models include their poss
ibilities for incorporating individual behaviour and micro processes in the 
models and for using theories of individual behaviour on the same level at 
which they are observed and formulated. Moreover, the heterogeneity of 
information can be fully represented in the model and maintained during 
the simulation. The output will consequently contain a great variety of 
information about general and specific conditions on the micro level, 
information that easily can be aggregated up to the levels suitable for 
answering research and applied questions. This facilitates a detailed analysis 
of micro processes or sequences of individuals' actions and provides 
opportunities for a more thorough understanding of the mechanisms 
behind the macro processes and of the consequences on aggregated or 
disaggregated levels. Other aspects which speak in favour of micro-
orientated analyses are related to model testing and model prediction 
(Orcutt et al. 1976). The testing of highly aggregative models is difficult 
since they are based on low frequency macro time series. As a result, the 
testing of model outcomes against empirical observations will be tricky and 
suffer from technical problems such as multicollinearity, autocorrelation, 
and feedbacks. 

As regards prediction the major setback of aggregative models is their 
inability to perform detailed interaction. In most cases one needs, for 
example, not only to know the effects on sectoral unemployment induced 
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by different policies, but also how unemployment affects individuals with 
different characteristics. In some cases the microsimulation approach has 
been used as a tool for systematically exploring and investigating the ideas 
of time geography, which focus on the interaction between different 
individuals and between individuals and stations within a time-space 
context (Holm, Mäkilä & Öberg 1989). 

It is obvious that the representation of population and production 
dynamics provided by traditional aggregated modelling approaches does not 
capture the implications of basic connections between micro units (indi
viduals/stations). A person is not simply employed, living in a town, living 
in a detached house and living in a household of five members, but is 
specifically employed in a certain position in a specific corporation, living in 
a named town, in a specific dwelling and he/she recognises his/her partner, 
parents and children among all other individuals. If any of these circum
stances are altered it will cause particular effects. For example, specific 
vacancies emerge on the labour, housing and 'partner' markets and these 
vacancies become available to other individuals who are about to change job, 
residence or partner. In such situations a microsimulation approach pro
vides possibilities for modelling a segmented labour market, in which all 
applicants have individually assigned attributes and all vacancies require a 
certain skill and education. An attempt to do this is p resented in Paper V. 

The aspects mentioned above indicate a powerful approach but there 
are certain limitations. However sophisticated the method may be, it still 
requires an appropriate data set in order to provide good projections. 
Attributes (relevant to the problem in question) are also needed for the 
decision units. Since the objective of many analyses is to study social 
processes, the requirements of the data set go beyond a single cross-section. 
In these cases several time-space observations are necessary in order to calcu
late transition probabilities and develop significant behavioural hypotheses. 
This kind of data is rarely available, compelling researchers to employ 
alternatives such as surveys/samples and synthetic data, which have their 
own technical difficulties. In most countries the census is the only source of 
micro data. The methodology of synthetic sampling is aimed at linking the 
different series of separate tabulations by means of conditional probability 
analysis. The obtained set of probabilities is then used to create a sample of 
micro entities, which forms the foundation for microsimulation modelling 
(see G. Clarke 1996 for a thorough presentation of the principles). 

Another problem related to microsimulation modelling is connected 
to the huge need of computation capacity and, in turn, resources (Krupp 
1986). This type of model tends to become rather voluminous and engages 
numerous participants with different specialities. This is not entirely due to 
the extensive aims of the model, but also to the interdisciplinary character 
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of the modelling approach. However, it should be stressed that microsimu
lation models and traditional models have quite different "size-functions" 
in terms of data storage and computation. As more variables are incorpor
ated micro models grow additively, whereas aggregated models increase 
multiplicatively.1 o 

In Paper V an attempt is made to answer questions about the local 
labour market impacts by using a microsimulation model. An analysis is 
made of the long-term effects of an investment on local employment and 
population in the region of Sundsvall. This task is similar to the one 
presented in Paper IV, but here it is approached from another methodo
logical point of view. The microsimulation model that simulates the labour 
market and population changes in Sundsvall (the SIMSUND-model) is 
partly based on the TOPSIM I model, which is the first stage in the 
development of full-scale, dynamic and interactive microsimulation models 
(Holm, Lindgren, Mäkilä & Malmberg 1996). In particular, the demo
graphic and the fundamental migration solutions have been borrowed 
from this model. Before turning to the SIMSUND-model the TOPSIM 
research programme will be briefly presented. 

The TOPSIM project aims at developing microsimulation models of 
the entire Swedish population. In the TOPSIM models the 8.7 million 
inhabitants are individually represented. By also including those who died, 
were born, immigrated, emigrated or migrated internally during the simu
lation period (1993-2023) the models create biographies for over 12 million 
individuals. The empirical foundation of the model is a result of linking 
and matching different registers from Statistics Sweden. The outcome of 
this procedure makes it possible to follow every single (but unidentified) 

10 In order to show the difference between traditional macro modelling and microsimulation 
models, the following paragraph may serve as an example: 

Modelling the population of a municipality by means of a micro representation starts with a list 
of the inhabitants, for example 50,000 persons. The disaggregated matrix model only requires 
one figure to do the same job. Obviously, more information is needed when developing useful 
planning tools. It may be reasonable to include sex (2), age (100), working inside the municipal 
borders or not (2), educational level (3), occupation sector (20), household classification - single 
or married with or without children (4), immigrant (2). In order to cover all these combinations 
the traditional modeler ends up with a matrix that consists of 192,000 cells. At this stage the size 
of the micro representation amounts to 400,000 which is more than twice as much as the macro 
model. However, the addition of further variables means that this advantage of macro modelling 
will soon be replaced by a weaker position in terms of storage requirements. Income is a relevant 
variable (10), so is occupation (100) and type of education (100). If these variables are included 
in the macro model 19.2 billion cells are needed which without doubt is a too unwieldy system. 
The list representation of a microsimulation model ends up with a storage requirement of 
550,000. 
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individual with respect to a number of attributes necessary for the simu
lation. 

The simplest version (TOPSIM I) is an entirely demographic model 
based on probabilistic state transitions between a few combinations of indi
vidual attributes (age, sex, region etc), estimated by means of observed 
frequencies from the data set described above. The analysis of the model 
outcomes is based on a number of scenarios in which fertility, mortality and 
immigration rates have been varied. TOPSIM II will be a more complex 
type of model, in which individuals are linked to a broader set of attributes; 
place of residence, income, nationality, education, profession, family, 
labour-market situation. For instance, probabilities are calculated for indi
viduals with different attributes (such as sex, age, home municipality, 
education level, and income) to give birth, move, start education, get a job, 
and die. The most complex model (TOPSIM III) will be based on the direct 
mapping of individual constraints, behaviour, and relations (children, 
partner, place of work, dwelling etc), as prescribed in the tradition of time 
geography outlined previously. The development of this kind of model 
does not necessarily rely on extended variable sets. Further complexity is 
related to the addition of inter-personal relations, constraints, and 
individual biographies. The acceptance of a new job in another muni
cipality, for example, is not entirely dependent on labour-market 
conditions, but also on a broad set of factors such as family relations and 
housing situation. 

In the SIMSUND model complete inter-municipal migration has 
not been employed, since it is not needed for answering the posed question. 
The number of in-migrants to Sundsvall is determined by the distributions 
used in TOPSIM I, but their origins are not known. Analogously, out-
migration from Sundsvall is determined by empirical migration patterns 
concealed within the micro database and it is not known to where these 
individuals are about to move. Thus, the model is endowed with a very 
simple geography - Sundsvall and 'elsewhere'. 

The central question posed to the SIMSUND model refers to the 
long-term socio-economic impacts of the LWC-investment in Sundsvall. 
During the subsequent 15 years it is assumed that employment at the plant 
will be decreasing in spite of the implementation of the investment. The 
socio-economic effect is obtained by calculating how much more employ
ment is reduced in comparison with alternative scenarios. In the model, the 
local labour market is subdivided into 240 segments that correspond to 
occupational categories. By virtue of annual industry change estimates 
provided by NUTEK (The Swedish National Board for Industrial and 
Technical Development) and demand changes due to investments at the 
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Ortviken mill, the number of employees demanded in the partial labour 
markets can be calculated for each year of the simulation. 

The model has two modules: a disaggregated macro module that 
generates annual labour demand throughout the simulation period, and a 
microsimulation module that represents demography and the market-
clearing process. Within the market-clearing process the labour supply and 
demand are matched. The outcome of this process could either result in a 
demand surplus or unemployment. In the case of unemployment the 
individuals are assumed either to try to find a new job in their own labour 
market, to find a job in an adjacent partial labour market, commute, or to 
move out from the municipality. The point of departure for the simu
lation is two reference scenarios in which the investment is carried out, and 
six alternative scenarios have been formulated to reflect courses of events 
without the LWC-investment. 

The outcomes of the model indicate that a closure of the papermill 
would not only bring about employment reduction in related occupations, 
but would also give rise to imbalances throughout major parts of the local 
labour market. If there were no indirect effects of the change, employment 
reduction and unemployment increase would be equal, i.e. there would not 
be any linkages between partial labour markets. However, Figure 3.5 in 
Paper V indicates that this is not the case. In broad terms the 240 occupa
tions fall into three categories; 

1) unemployment increase/employment reduction > 1, 
2) unemployment increase/employment reduction < 1, 
3) unemployment increase ~ 0, and employment reduction ~ 0. 

Occupations that belong to the first category are 'losers' as they meet 
with larger unemployment increase than employment reduction. Some of 
them are salesmen, cleaners, cooks, technical education teachers and 
electrical engineers. The second category in which, for instance, pulp and 
paper makers, chemical engineers, machinery fitters, journalists and 
printing pressmen belong are 'winners'. Individuals in these occupations 
have been quite successful in finding jobs in other occupations. Within the 
third category the employment and unemployment changes are not so 
large. Although there are uncertainties connected to the stochastical 
process, it is interesting to note that numerous occupations have met with 
unemployment changes in spite of having no direct connection with the 
closure of the papermill. 

The SIMSUND-model has indicated the existence of long-term 
indirect labour-market effects induced by a large investment project. The 
ability to make detailed analyses of labour-market dynamics is important 
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and could provide useful information for the decision-making process. The 
varying relation between employment reduction and unemployment 
increase indicates that employment measures should not be entirely 
allocated to partial labour markets directly connected to the economic 
activity in which changes take place. Therefore, studies on linkages between 
different parts of the labour market are vital and could contribute to 
improved efficiency in the allocation of labour market policy. 

Two complementary approaches 

In the third theme the analysis of long-term socio-economic impacts on the 
local municipality has been carried out by constructing two models based on 
different modelling approaches. When employing these models on two 
almost analogous cases the reader presumably wonders which one is to be 
preferred. This is, however, a difficult question which does not have a clear-
cut answer. The design of the EMPFO-model is classical and has been used 
by researchers and planners for several decades, whereas the SIMSUND-
model belongs to a newly emerging modelling tradition that does not have 
so many models up and running yet. There are a number of advantages 
associated with micro-orientated modelling, which have been discussed 
elsewhere in the thesis. However, EMPFO-like models can be developed in 
ordinary spread-sheet programmes without specialist knowledge in com
puter science. This means that social scientists, planners and consultants can 
elaborate tailor-made impact models on their own, which is essential in 
terms of resource requirements. 

The choice of model is related to the problem in question. In some 
cases there is no need for detailed model outputs. The socio-economic 
impacts of establishing a nuclear waste repository could have been analysed 
by means of a microsimulation model, but it is not certain that such a 
model would have been able to produce any more reliable disaggregated 
time series on population and employment development. However, if the 
desired model output refers to various sorts of indirect effects or dynamics 
of interacting decision-making units such as individuals, households and 
firms, then microsimulation models do have an advantage. The indirect 
labour-market effects indicated by the SIMSUND-model could not have 
been detected with a EMPFO-like model. Thus, the choice of model 
approach is dependent on the research question and available resources. 
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2.4 Conclusions • 

Large investments in local areas do indeed generate impacts, but the 
question is to what extent and in what ways. The aim of this thesis has been 
to investigate some different aspects of local impacts of large investments. 
The problem has been approached from three directions, which correspond 
chronologically to before, during and after the investment. 

The emergence of socio-economic impacts in a certain area is con
ditioned by a number of factors, upon which the case study of SCA throws 
light. From the company's point of view, the choice of Sundsvall as a 
location for investment activities is a combined result of the company's 
current spatial pattern, prevailing technology, the location of raw 
materials, transports, market demand, competitors and corporate strategies. 
Regarding corporate strategies SCA, exposed to competition from other 
companies, has to decide which markets to penetrate which, in turn, affects 
the assortment of products. The choice of products has an impact on the 
location of production. For example, had SCA concentrated fully on 
packaging, the probability of implementing production investments in 
Sundsvall would have been considerably lower, due to the combination of 
technological achievements and raw material location. More and more 
waste paper is used in packaging products which alters the mix of waste 
paper and virgin fibres. In such a situation it would hardly be profitable to 
transport waste paper from the major markets on the European continent 
to production units in Sundsvall and thereafter transport the finished 
products back to the market. Conversely, LWC-paper is more likely to be 
produced in papermills near to the company's forest holdings, as this paper 
quality requires one hundred per cent virgin fibres that cannot be older 
than one month. Thus, the emergence of investment projects is 
conditioned by numerous factors, whose composition varies from company 
to company and from time to time. 

Once the investment decision has been taken the project will give rise 
to local socio-economic impacts within the chosen region. The proportions 
of the impacts during the implementation phase are also related to a 
number of factors. The investing company's linkages to the local trade and 
business are important in this context. Local activities over a long term 
form a basis for business relations with many other companies, which affects 
the list of suppliers. Moreover, the share of local purchase is connected to 
the composition of the investment. Analyses have shown that the higher 
the technological demand and the more technically advanced the goods 
and services related to the investment, the smaller is the local share of the 
purchase. As a result, the magnitude of the short-term local economic 
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impacts is connected to the historical setting of and relations within local 
trade and business, as well as to the composition of the investment. 

Industrial investments such as the LWC-project also generate local 
impacts after the implementation and throughout its period of operation. 
One of the major findings of this theme is that it has proved possible to 
trace chain effects on different local labour-markets induced by changes in 
production at a particular place of work. Through linkages between the 
partial labour markets the closure of a major place of work will not only 
affect the occupational groups to which laid-off employees belong, but also 
give rise to changes in unemployment levels in many other occupations. 
This kind of modelling seems to be highly policy-relevant, especially in 
terms of the allocation of employment measures. If more was known about 
labour market dynamics it would be possible to direct labour market policy 
more efficiently. 

3. EPILOGUE 

At this point the three themes of the thesis have been given attention and 
the text might well have ended here. However, I would like to add a few 
words on micro-orientated modelling and impact analysis. In the previous 
section the SIMSUND model has been presented together with brief 
outlines for planned extensions of the TOPSIM modelling concept. This 
final version of TOPSIM — influenced by the time-geographical perspective 
— is intended to be a full-scale, event-driven and interactive model that 
manages to represent complex socio-economic dynamics.n But from a 
wider perspective, what kind of a research tool is this and what are its fields 
of application? 

Due to its technical nature and formal structure the model approach 
is often given a quantitative label, which tends to inhibit dialogue. 
However, impact analyses carried out by means of a time-geographic 
microsimulation model clearly need information from different fields of 
knowledge. For example, the programmers require findings from the 
computer-science domain in order to construct the programme that 
executes the model. Likewise, the geographers (or any other social scientists) 
need empirical information and have to grasp the causal structure and 
functioning of the demography, labour market, housing market etc. In 

1 1 See Holm, Lindgren, Mäkilä & Malmberg (1996) and Holm, Lindgren & Malmberg (1997) 
for further information about the design of time-geographical models. 
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addition to this kind of knowledge the modeler needs theoretical insights 
and detailed information about individual intentions. As in everyday life, 
individuals perform actions within the model and many of their attributes 
change continuously. Traditionally, this task is pursued by formulating 
individual behaviour equations estimated from statistical distributions 
based on available register data. 

However, the employment of a rule-based microsimulation approach 
is not entirely dependent on information embedded in these kind of 
sources, as it is able to embrace results from studies using qualitative data 
and methodology. There is, indeed, a large number of such studies that, 
from different points of departure, focus on household formation or dis
solution, migration, commuting, labour market, employment and housing 
market — things which are also of vital interest from a modelling point of 
view (e.g. Andersson 1987, Friberg 1990). The study of young people 
leaving home and their housing preferences, for instance, is an important 
issue for the modelling of socio-economic dynamics. Löfgren (1990) carried 
out such a study in which 49 young people were interviewed. He used a 
qualitative design that aimed at "saturating] an interpretation of 'leaving 
home' as a situation in the individual biography" (ibid, p. 176). From a pure 
statistical inference point of view the results of 49 interviews cannot be 
considered as representative of the population. However, the use of 
qualitative methods and the acceptance of the hypothesis of structural 
similarity between individuals provide important information that other
wise would be unattainable. Such information is just one of the funda
mental inputs necessary for the development of theories that facilitate the 
understanding of individual behaviour and intentions. This kind of 
findings can be used when formulating the rules or equations that control 
the model. 

Another potential is that large-scale socio-economic consequences of 
the theoretical assumptions (on, for example, demographic structure, 
migration, housing markets, labour markets) can be traced and evaluated. 
What is the significance of the fact that the youth period tends to be 
extended as a result of enhanced requirements for entering adult life? 
Nowadays it is rare that young people leave their parental home and 
immediately start their own nuclear families. More frequently they have to 
prepare themselves for working life by going through long education 
programmes. The changing length of the youth period may also be 
connected to versatile life styles and the search for identity in a contempor
ary society which may appear chaotic. Nevertheless, the outcomes of 
qualitative studies seem to be able to provide additional substance to rule-
based microsimulation models. 
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Another question that arises concerns the whole point of elaborating 
complex models that superficially simulate innumerable potential bio
graphies. The answer is embedded within the time-geographical approach. 
In this micro-orientated perspective the individuals' actions are manifested 
within time-space paths and formed by conscious intentions within the 
limits of physical, social and economic restrictions. The basic idea is that 
there are simple and fundamental connections between actors (individuals) 
and between actors and stations (dwelling, place of work, etc.), which have to 
be envisaged in order to understand socio-economic dynamics. 

In the essay Tidsgeografi (published in 1991) Hägerstrand formulates 
the essence of time geography. Traditionally, historians have been occupied 
with the figurations in situations that succeed over time, whereas geo
graphers have focused on the patterns embedded in space. By amalgamating 
these two dimensions into time geography, new ways of looking at the 
world and the basis for a new empirical research programme emerge. A 
pervading characteristic of the human agent is his/her inability to look at 
the world from another view point than his/her own. This becomes evident 
when human activities are analysed by means of a time-space diagram. The 
paths of only a few individuals soon form a complicated web of interaction 
which is difficult to disentangle. Despite these complications it is the 
overall actions and reactions, taken by all individuals from their specific 
view points, which transform the entire aggregate (society) over time. Thus, 
many problems stemming from individually dangerous projects and 
interacting projects that cause undesired consequences at a broader scale 
could be avoided if we had the capability to form a conception of the 
'multi-centred aggregate' (Hägerstrand 1991).12 It would be presumptuous 
to claim that the multi-centred aggregate is within reach, but a spatially 
limited and, as regards content, coarse picture of it may be provided by a 
time-geographic microsimulation model. 

The real multi-centred aggregate would simultaneously know the 
complete situation for all individuals and how they evolve over time. A 
model cannot reasonably manage to carry out such an intricate and detailed 
representation. What it can do, however, is to concentrate on parts of the 
multi-centred aggregate and still maintain its vital characteristics. It is 
obvious that a micro-orientated model cannot incorporate 5.5 billion 
people (total world population), especially considering the enormous lack of 
reliable data and the need for unimaginably powerful computers. 
Moreover, a model can only represent the population with reference to a 
few attributes and events/actions. There is a sliding scale from 'minor' to 
'major' events; going shopping at the supermarket and emigrating to a 

1 2 Hägerstrand uses the term 'mångcentrerat aggregat'. 
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remote country are examples of events taken from the extremes. Due to 
limited information a good representation of the swarm of minor events is 
not easily obtained. 

The gist of this discussion is that the multi-centred aggregate may be 
reduced to a limited number of attributes (e.g. sex, age, place of residence, 
education level, place of work, income) and events (e.g. give birth, start 
education, get a job, move, emigrate, die). The traditional time-space 
diagrams reveal the complexity of interacting paths and, as a result, the 
individuals' limited freedom of action. However, this method of descrip
tion cannot cope with any number of paths and stations at the same time. 
At a certain point the diagram becomes too complex and loses its ability to 
illuminate time-space conflicts. The obvious solution to this problem is to 
transfer the task to computers, which can maintain consistency between a 
large number of individuals and stations. A commonly used metaphor for 
showing the strength of this kind of representation in comparison to other 
lines of action is the 'novel-micro model' metaphor. An author who is 
telling a story about a principal character has to keep logical consistency for 
this person during the period the narration takes place. Some of the minor 
characters also have to be connected to the logical structure of the novel; a 
person who is introduced in the beginning of the story is gradually given a 
contextual past which affects what this particular person possibly can do 
later on. However, the author is free to 'invent' new characters and 'dismiss' 
the ones he/she does not need anymore. The bottom line is that a novelist 
does not have to take the interaction between 'inside' and 'outside' persons 
seriously. The story is told in a vacuum in relation to the time-space 
entirety. 

The properties of an interactive time-geographical microsimulation 
model correspond to a partial multi-centred aggregate; it is capable of 
keeping track of the individuals' biographies and their relations to other 
biographies over time. This aggregate cannot, of course, be visualised by 
means of a snapshot as in a traditional time-space diagram. However, the 
information exists within the model and it can become tangible by asking 
relevant questions regarding the model outcomes. As the information is 
connected to the basic decision units - the individuals - any aggregation 
procedure is possible. The outcome of microsimulation models can be used 
for tracing in detail the systems effects of different projects (impact 
analysis). Insights concerning future implications of various projects are 
significant for being able to highlight potential collisions and their effects 
within the restricted time-space. At the national policy level it is useful to 
know in advance how policy changes will affect the citizens. Such a tool 
would facilitate the realisation of political actions which are addressed to a 
specific group of people. Moreover, unforeseen and undesired effects on 
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other groups may also be detected and averted. At a regional level, 
microsimulation models can be used for analyses of socio-economic impacts 
induced by major changes in the regional trade and business. 

Time geography and its related modelling approaches have been 
criticised for neglecting the mental processes, in which conceptions and 
intentions are vital. The lack of an 'insider' perspective of the human agent 
results in viewing individuals as objects without free will.i3 Adopting such 
an outlook where the individual is l ike a ball in a pinball machine does not 
seem to be a good starting point for understanding what actions people are 
going to take next. However, Hägerstrand has answered these arguments by 
emphasising corporality and its relevance to actions: "Sometimes one gets the 
impression that actions are supposed to t ake place within a sphere inhabited only 
by conceptionSy intentions and words. The corporally l iving bearers of the con
ceptions and statements do not appear at all" (1994, p. 152, author's 
translation). 

From my point of view it seems reasonable to assert that there is a 
complex interplay between material environment, social relations and 
actions. The basic fact that we are endowed with bodies situated in a physical 
milieu implies possibilities and restrictions for actions. Equally important 
are the invisible social links between individuals and between individuals via 
social institutions. The adaptation of individuals to the cultural and social 
system clearly affects their doings. These components constitute the frame
work for the possibilities of implementing human actions, or realising the 
inner thought processes. However, the relation between material environ
ment, social relations and actions is not static. Processes of thought have 
impacts on the sphere of social relations - new behavioural patterns may 
sooner or later be accepted and elevated to a general norm. Even the sphere 
of material environment can be influenced by actions. For example, 
advances in transport technology increase the range of people's physical 
movements, and genetic research results in new medicines and methods of 
treatment which might extend the length of life. As a consequence, the 
enabling and restricting powers are continuously changing, and are 
processes that need to be analysed. 

Nevertheless, the improvement of socio-economic impact studies based 
on micro-orientated methodology starts at the intersection of the material 
environment, social relations, and actions taken by individuals, households, 
companies, organisations and other decision-making units. Research tools 
that can reproduce the dynamic web of real world interdependencies are 
needed in order to trace and disentangle socio-economic impacts of 
different projects such as company investments or disinvestments and 

1 3 Åquist (1992) takes up a detailed discussion of critical viewpoints on time geography. 
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implementation of public policies. The picture sketched out above hints at 
some of the merits of this approach, but the whole set of ideas has not yet 
been implemented in a running model. However, the TOPSIM and 
SIMSUND projects form a starting point for impact modelling based on 
microsimulation and time geography and these ideas will be further 
elaborated in future projects. 
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APPENDIX 

Multiplier estimation 

The basic Keynesian multiplier can be formulated as follows: 

AYr = kj (1) 

where 
AYr = change of income in region r, 
J = initial income injection (multiplicand), 
kr = the local income multiplier. 

The size of the local income multiplier (kr) is determined by the 
'leakage' function of the (n) number of rounds of expenditure. In basic 
models income leakages such as national taxation, national insurance 
contributions, savings, decline in transfer payments and income spent on 
imported consumer goods are incorporated (Glasson et al. 1988). It is also 
vital to modify the local income generated by the multiplicand (J), as parts 
of the initial injection never will find their way into the local economy. 
This implies that the income multiplier can be formulated as follows: 

1 
AYr = aj (2) 

1 -( 1 -s) ( 1 -t-u) ( 1 -m) 

where 
t = the proportion of additional income paid in direct taxation and 

national insurance contributions, 
s = the proportion of income saved (and therefore not spent locally), 
u = the decline in transfer payments (e.g. unemployment benefits) 

which result from the rise in local income and employment, 
m = the proportion of additional income spent on imported consumer 

goods, 
a = the proportion of local purchases in connection to the 

implementation of the investment. 

Estimations of (a) can be provided by the LNL-model (Paper III), but 
here the empirical results from the LWC-investment have been used. It has 
to be kept in mind that this basic formulation of the Keynesian multiplier 
does not incorporate any sophisticated modifications of (kr), as proposed in 
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the literature (e.g. Glasson et al. 1988, Armstrong 1993). The reasons for 
not considering these modifications are that some of them are not relevant 
in this case; more particularity, however, this calculation is only preliminary 
and should be followed by local surveys to provide more accurate estima
tions of the parameters. 

Parameter estimates 

t = 0.11 
Motivation: Most additional income taxes will benefit the municipality, 
except for central government income tax and county council tax (at least 
it is assumed to be so in this calculation). Apart from those who have very 
high salaries, most people pay approximately 30% of their income in taxes. 
Of this, two thirds are local taxes, which means that the rest is defined as 
non-local («11%). 

s = 0.05 
Motivation: In the case of Sundsvall information about the local propen
sity to save is not known, but from national sources it has been shown that 
about 5% of the income is saved. However, changing this estimate by ±2% 
has only a modest impact on the multiplier. 

u = 0.3 
Motivation: If the parameter is 1.0 unemployment benefits are maximally 
reduced; if the parameter is 0.0 no benefits are lost. This corresponds 
indirectly to a situation in which all of the jobs needed for the investment 
are taken either by unemployed or by employed people. Experiences from 
SCA and the LWC investment show that the company did not recruit 
externally to any large extent. A restricted number of young people school-
leavers were employed. As regards the supplying companies the informa
tion is scarce. Bergdahl, Holm and Öberg (1988) carried out a similar 
investigation of a previous investment made at the same mill during the 
mid 1980s. They asked a sample of the supplying companies how the 
deliveries affected their production during and after the investment. Most 
companies responded that the production volume did not change at all, 
which suggests a restricted recruitment of new personnel. The conclusion is 
that few unemployed were hired resulting in a limited decline in transfer 
payments and a low value for the parameter. 

m = 0.25 
Motivation: The proportion of additional income spent on imported 
consumer goods in Sundsvall is not known. However, studies of household 
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budgets in regions with equivalent populations indicate that approximately 
70-80% of the net income is consumed locally (Holmqvist et al. 1995). 
Based on this information the parameter is assumed to be 0.25. 
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