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CHAPTER 1 
 

Introduction and Summary of the Study 
 
 
 

Peter Hugoson 
 
 
 
 

1. Introduction 
During the second half of the 20th century, one can observe a new economic 
structure emerging in the developed market economies with increased knowledge 
and contact intensity. Catchwords are knowledge economy and network economy, 
signifying the decomposition of production into globally spread but still interacting 
establishments, and emphasising the increasing role of knowledge deliveries as 
inputs to goods and service production as well as R&D activities (OECD, 1999; 
Johansson, Karlsson and Westin, 1993). Hence, the knowledge elements in the 
business opportunities have increased and with that the need for firms to acquire 
knowledge.  

In this type of economy, business communication plays an important role as a 
means to search for and realise business opportunities. Business contacts can take 
the form of either mediated (media, telecommunication etc.) or FTF contacts. The 
firm has to inform those firms with which it wants to conduct business and on what 
terms. In the USA, interaction activities have been estimated to account for 51% of 
the employees� working hours, equivalent to one third of the US GDP (Butler et. al., 
1997). Hence, the outcome of business communication has a value for economic 
organisations both in terms of input costs and revenues. Business travel is the 
outcome of decisions to make business contacts. Therefore, in the new economic 
structure emerging, the number of business trips should be expected to increase 
together with mediated contacts (e.g. Gaspar and Glaeser, 1998; Andersson et al, 
1993).  

Attempts to explain the demand for interregional business interaction from a 
firm�s economic point of view are very rare in the literature. However, Casson 
(1997) and Gaspar and Glaeser (1998) provide an important contribution to the 
economics of interaction. Casson discusses the role of interaction between and 
within organisations, but he does not distinguish between different means of 
communication. He is primarily focused on intermediation and the role of 
communication as an important tool for the function of the firm. There are also 
rather few empirical studies of interregional business trips, primarily because of data 
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limitations. Therefore, existing contributions focus mainly on the technical aspects 
of modelling travel flows (Ben-Akiva and Lerman, 1985; de la Barra, 1989; Train, 
1986). There also exists a small set of studies that examine long-distance travel, with 
a concentration on inter-city links, most notably Algers (1993), Beser (1997), 
Ivarsson and Lorentzon (1991), Miller and Fan (1991), and Rickard (1988). 
Unfortunately, most of the studies focus on modelling the choice of mode and 
disregard the underlying economic structure that influences interregional business 
interaction.  

This study investigates interregional business interaction. The study consists of 
five papers, each with a theoretical and an empirical part. The main focus is on the 
empirical analysis and the theoretical sections should be seen as starting points to 
more profound theoretical models. The main theoretical focus of the study is to 
show that a firm�s choice to carry out a business interaction is based on its set of 
perceived potential profitable business opportunities. These decisions also involve a 
choice between a face-to-face and a mediated business contact. In this study, other 
important economic and spatial issues can be revealed at a more aggregated level. 
As a consequence, the analysis of interregional travel is vital not only for transport 
planners. Implicitly, changes in travel flows reveal changes in economic activities. 
Hence, further assessments in line with proposed theoretical outlines can give 
interesting results with regard to predictions of economic development in general. 
Especially, deep theoretical analyses in line with the economics of imperfect 
information can shed new light on the modelling and interpretation of the demand 
for business travel. 

The empirical part of the study examines the generation and attraction of 
interregional face-to-face business interaction from a set of functional regions and 
from the local Jönköping airport market area. The empirical part is based on two 
unique surveys with over 165 000 respondents. The main explanatory variables used 
in the study are working populations, travel time, accessibility, industrial sectors, 
employment growth among industrial sectors, seniority level, work assignments, 
knowledge and service-handling professions, firm size, and spatial variables related 
to a region�s adjacency to other regions. The explorative analyses are conducted 
with the use of ordinary least square regression estimations, maximum likelihood 
estimations, a Group Wise Heteroskedasticity Error Model, spatial lag variables, a 
Logit model, and a Sample selection model based on a Probit model and a Tobit 
model. 

This introductory chapter has the following outline. Section 1.1 presents the aim 
and motives of the study. The section shows the necessity to explain the demand for 
interregional business interaction from a firm�s point of view. The merits of using 
aggregated data and individual data are discussed and the interdependence between 
economic and spatial structure is put in focus. Section 1.2 describes how 
interregional business travel is associated with important economic issues and 
theories. The last section provides an outline and a summary of the main findings of 
the study. 
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1.1. Aims and Motives of the Study 
The need for face-to-face (FTF) contacts generates a demand for business travel. 
Hence, business travel is a derived demand. It is derived from firms� choices among 
available business opportunities that can positively influence each a firm�s profits. 
At the same time, every business opportunity can be related to different departments 
of an organisation. From this perspective, firms can form expectations about profits 
from FTF contacts among different types of business activities conducted within the 
firm, e.g. selling, purchasing, and administration and finally expectations about 
profits from each employee. In a world of complete information the employer will in 
a general equilibrium situation hire a person with a marginal utility that is equal to 
the firm�s marginal profit from hiring this person. However, in other situations the 
marginal utility of the employee can deviate from the marginal profit of the firm. It 
can be the case that individuals may not always select the option with the highest 
utility, because they are restricted by other factors that may be associated with the 
firm�s profit-making opportunities.  

Hence, it can be argued that the focus of business interaction patterns should be 
placed on the firms instead of on individual preferences and thus, on perceived 
profits instead of individual random utilities. One reason for this is that firms have 
less strict time constraints than individuals. An individual�s time constraint can be 
compared with the firm�s production capacity. Also, the individual and the firm may 
increase the efficiency of their use of time or given production capacity, 
respectively. However, individuals cannot increase the hours of the day, but a firm 
can increase both the production and interaction capacity. A second reason is that 
the marginal profit of a particular employee can be assumed to vary more than the 
employee�s marginal utility in carrying out a particular work assignment. The 
marginal profit of a particular employee depends on the firm�s business profit 
opportunities, scale advantages, synergies in association with other employees and 
firms etc. A third reason is that we can assume that each decision to carry out a 
business interaction has to satisfy the objectives of the firm. If a profit maximising 
firm has nothing to gain from a particular business contact, the individual employee 
will be discouraged from making the contact, irrespective of the individual�s 
personal preferences. From this perspective it will be assumed that each firm can be 
characterised by decision rules, which reflect profit-maximising behaviour. 

In summary, business travel is the outcome of decisions to make business 
contacts. However, business contacts can take the form of either mediated (media, 
telecommunication etc.) or FTF contacts. Therefore, to get a complete picture of the 
demand for FTF contacts we have to determine the choice between the two forms of 
interaction. It can be argued that non-standardised, complex information is less 
suitable to transmit by means of mediation techniques. FTF contacts increase the 
capability to perceive, recognise, translate and transfer non-standardised information 
(Kobayashi, 1993; Törnqvist 1993, pp. 167-169). In accordance with this view, FTF 
contacts are a means to maximise the net benefit of non-standardised 
communication.  

Obviously, the perceived profit of a business interaction differs among the 
employees within the firm and with the nature of the firm�s activities. In the 
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aggregate of firms, the perceived profit differs between different sectors and regions 
of the economy. Hence, by investigating differences among regions within this 
context, we can reveal important variables that influence the demand for 
interregional business trips. Such knowledge is useful not only for transport 
planners, but also for other agents interested in the economic structure among 
regions. All together, by analysing the demand for business interaction from the 
firm�s point of view, it is possible to reveal the change in the economy�s overall 
demand, because demand is related to the number of potential business 
opportunities. Hence, business travel cycles will reflect and predict ups and downs 
in the economy. Moreover, business travel patterns will reveal the importance of 
access to labour supply that can take care of business opportunities. Finally, business 
trip making is related to high transaction costs and products associated with non-
standardised or complex information exchanges. From that perspective, an 
examination of business trips can be seen as a starting point to deeper analyses of 
how e.g. price differences in the economy are related to travel frequencies and 
interaction networks.  

However, in a regional context there is a particular complication; certain regions 
function as meeting hubs. Such a hub is a meeting place where interactive agents 
congregate. This type of meeting hubs can be a region with exhibitions and 
conference facilities and with good transport infrastructure connecting it to many 
regions. In Sweden, this applies, in particular, to the capital region Stockholm. 
Meeting hubs can also be expected to have high shares of recreational services.  

In the context outlined above, it can be argued that aggregate models offer 
certain analytical advantages. Individual choice would be more appropriate from 
other aspects, such as studies of mode choice, commuting, and interurban work trips. 
Also in cost-benefit analyses, an individual approach, in terms of time values of 
businessmen, is important. Still, studies in line with the above would contribute to a 
clearer structure of the demand and, would as such, give significant contribution to 
the cost-benefit analyses of investments aiming at improving interregional travel 
opportunities. Especially, destination choice is based on the expected potential profit 
of contacts and the number of expected potentially profitable contacts to be made in 
a particular region. If a remote region has a growing number of new innovations 
and/or a number of entrepreneurs with profitable business opportunities, then more 
firms will establish business contacts with that region. In this case, the demand for 
business interaction will increase. In this situation, transport costs, travel time costs,  
and the quality and improvements in the transport infrastructure will affect only the 
profit level on the margin. Obviously, the supply of travel infrastructure is also 
important in determining the volume of business travel. Investments in transport 
infrastructure that lead to substantial reductions of travel time will open up new 
possibilities for the integration of service markets through an increase in business 
travel. Such integration will undoubtedly generate economic growth through a more 
effective use of resources and through better solutions for many enterprises. In this 
study, infrastructure is primarily reflected by travel time on different links and by 
the accessibility patterns of the regions.  

It is also important to model the economic geography in an accurate way. 
According to recent theories in spatial econometrics, non-random spatial 
dependency, not explained by the model, results in biased and non-efficient ordinary 
least squares estimates (Anselin & Bera, 1996; Anselin & Florax 1995, Anselin, 
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1988). It is important to test if this is the case. The time distance between regions 
may have an impact on the interregional business attraction on its own. Another 
spatial association that may explain regional differences in business attraction is the 
size of the second or third-order neighbouring regions. The first order neighbours of 
a region are regions with a common border, the second-order neighbours have a 
common border with the region�s adjacent regions, etc. In accordance with the 
central place theory (Christaller, 1933), we can expect to find a lower order central 
place around the large regions. Since the lower order central places can be expected 
to have a lower number of different types of activities, they can also be assumed to 
be less attractive. Moreover, as we move sufficiently far away from a large region, 
we can expect to find other large central places. Measures of spatial association 
should reflect this type of regional landscapes. At the same time, the Christaller type 
of pattern can be assumed to reflect the functional border of a �business contact 
region�.  

Another econometric problem occurs when the recorded trip matrix contains a 
high number of �zero links�, and when many of these links have a zero value due to 
the limited size of the sample. Since those links reveal important information about 
links with low travel frequency, they have to be incorporated in the analysis. Hence, 
the distribution function of the link flows is not complete without the �zero links�. 
This motivates the use of a censored model such as a Tobit model. However, the 
�zero links� cannot be assumed to be true zeros in every case, implying the 
statistical data inherence selection bias. One way to solve this is to use a sample 
selection model that combines a Probit model, which handles the selection bias, and 
a Tobit model, that handles the incompleteness of the distribution function. 

1.2. Economic Theory and Business Travel 
Business contacts are motivated by firms� desire to make business. However, every 
business event is connected with an exchange of information, which is a vital input 
to firms� business activities. To a varying degree, all firms need information about 
the overall economic development, general technological trends, customer 
willingness to pay for different combinations of product attributes, and the prices of 
inputs offered by suppliers, etc. Firms also deal with exchange and interpretation of 
information when they engage in negotiations with suppliers, customers, 
competitors, and others with the aim to reach agreements on deliveries, co-
operation, risk-sharing, etc. The frequency of contacts affects the transaction costs 
not only in negative terms such as telephone or travel costs, but also in positive 
terms by increasing the degree of mutual trust or confidence between business 
partners. The transaction costs are expected to decrease with increasing trust and 
confidence between business partners. Moreover, trust can decrease the incentive to 
secrecy and thus, facilitate and expand information sharing among firms (Casson 
1997, p 117).  

In the well-known theories of Arrow and Debreu (1954), Walras (Negishi, 1987) 
and Marshall (1920), it is often assumed that the cost of information is zero and that 
information is complete among the actors of the economy. This view is contrasted 
by theories concerning the cost of transactions between agents. According to 
Niehans (1987 pp. 676- 679), the costs of communication can be viewed as a type of 
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transaction costs, if they are related to the transfer of property rights (marketing, 
selling, and buying activities) or as �administrative� costs. Coase introduced this 
definition of transaction costs as marketing costs in the late 1930s (Coase 1988, pp. 
6). Coase�s transaction cost approach was later elaborated and defined by Dahlman 
to include �search and information cost, bargaining and decision cost, policing and 
enforcement cost�, Dahlman (1979, pp.148). The transaction costs associated with 
bargaining and setting up contracts between, as well as, within firms have been 
treated in more detail by Williamson (1979), Cheung (1969), Hart et al. (1987), and 
Alchian et al. (1972).  

Against this background, we may ask in which situations information exchange 
and business interaction are required. A general understanding can be reached 
through analyses of how information structures together with the decision roles of 
actors influence the market outcome. A relevant framework for such studies is 
offered by the economics of imperfect information (Philps, 1988). This field deals 
with information asymmetries and can be regarded as an extension of the decision 
theory and the economics of uncertainty. The extension takes us beyond complete 
information and incomplete symmetric information. Recognition of asymmetries 
gives strategic behaviour an economic meaning and, as such, a deeper meaning to 
business-information search and exchange. This field contains issues common in 
game theoretic approaches, where many equilibria can exist, depending on the 
nature of asymmetry and decision roles. Common problems examined are warranties 
and double moral hazard (Cooper and Ross, 1985), equilibrium in markets with 
adverse selection (Wilson, 1980), price wars in tacit collusion (Green and Porter, 
1984), lack of common knowledge and predatory pricing (Milgrom and Roberts, 
1982) and the impossibility of efficient capital markets (Grossman and Stiglitz, 
1980).   

The information structure can be incomplete or complete, and imperfect or 
perfect. The information structure would be complete and perfect if everyone knew 
everything with certainty. Hence, the information structure is noiseless. The 
information structure would be incomplete if the buyers did not know all the sellers� 
prices and imperfect if the buyers were not informed about the quality of the sellers� 
products. In addition, the incomplete and imperfect information structure can also be 
noisy or noiseless depending on whether the information is known with certainty. 
Finally, the information structure can be symmetric or asymmetric among buyers 
and sellers. If the information structure is asymmetric some actors know more than 
others. Hence, public and private information exists.  

Incomplete, imperfect, noisy and asymmetric information structures reveal how 
price dispersion can occur in the economy. Through search of private information, 
buyers or sellers can get an advantage vis-à-vis other actors. Given that the cost of 
searching for information is positive, the actors can gain from searching for 
information as long as the marginal cost of the search is less than the marginal gain 
of such a search. Hence, the gain from business interaction can be great. In 
situations where the information structure is nearly complete and perfect or 
symmetric, many buyers would know where to go to get the best prices and quality. 
No larger gain from additional information exchange would be possible. Hence, the 
demand for business interaction would be low.  

Through the economics of imperfect information, we can understand the need for 
information exchange, but what determines the choice between an FTF contact and a 
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mediated contact? Obviously, if an FTF contact is chosen, the expected profit of 
such a contact must be equal to or higher than if a mediated contact is chosen. In 
which situation can we expect it to be high? One possible theoretical approach is 
given by Niehans (1987). He argues that  �transaction costs are incurred in an effort 
to reduce uncertainty� and �with increasing complexity, transaction costs tend to 
increase very rapidly�. According to Andersson and Johansson (1984), Kobayashi et 
al. (1993) and Törnqvist (1993), an FTF contact can reduce uncertainty and facilitate 
the exchange of complex information better than a mediated contact. This is related 
to situations with non-routine transmission of tacit knowledge and information 
(Polanyi; 1983 and 1998). Hence, as the information exchange becomes repetitive, 
the probability of choosing FTF contacts should be expected to decrease (Johansson, 
1998). 

From the above theories we can understand a firm�s ambition to search for and 
exchange information. If we relate the firms to their location in space, we will be 
able to analyse interregional travel patterns. The first attempt to explain the location 
of activities within an urban environment was made by von Thünen (1826). He 
showed how the distance between agricultural producers and the market place 
affects the consequences for the process of land allocation and rent, and the price of 
commodities in the market place. Weber (1909) made another important 
contribution to explain how distance affects the location of industries with respect to 
the location of markets for commodities and raw materials. In an interregional 
context Christaller (1933) and Lösch (1940) made important contributions. The 
contributions by Christaller and Lösch provide an understanding of how different 
activities can be allocated among regions. Their work is based on von Thünen�s, but 
provides an explanation of how multiple market centres and more complex regions 
relate to each other. They show how economies of scale stimulate interregional 
deliveries of commodities and how transportation costs will have the opposite effect. 
Market size differs across commodity types and the associated industries will vary 
accordingly with regard to location and delivery networks. The different delivery 
networks are interdependent and form hierarchies of patterns and transport 
networks. As the number of commodities increase, a region becomes more and more 
complex. Some places will have only a few producers, whereas others will 
accumulate many, and thereby develop into important metropolitan areas. These 
theories constitute a basic platform. A number of other authors have recently 
continued the analysis of increasing return to scale, in terms of monopolistic 
competition, specialisation and spatial concentration. (Henderson, 1985; Mills, 
1994; Rivera-Batiz, 1988; Fujita, Krugman and Venables, 1999). 

These theories help us to understand the existence of networks. Interaction in a 
market economy can be described as flow or contact networks that connect suppliers 
and customers. The network links are channels for resource flows and information 
exchange. Actually, the flow of products between economic nodes is an indirect or 
direct outcome of business communication between transaction agents. These 
contacts may occur within, as well as, between economic organisations, which need 
the contacts to be able to carry out their administrative, selling, purchasing, 
marketing, R&D and production activities. Each firm develops its own business-
contact network in order to facilitate information exchange. The business-contact 
network of a firm reflects the associated interaction pattern of different economic 
activities, including the control and regulation within the firm, and its individual 
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units and decision spheres (Johansson, 1987, 1996), as well as its functional spaces 
(Ratti, 1991). The number of links in such a network will depend upon the age of the 
firm, the type of products it produces, the technology it uses and what type of 
market channels it uses. This will affect how well its customer and supplier 
networks are developed within and outside the country  (Johansson, 1993a, 1993b; 
Johansson and Westin, 1994a, 1994b). Other important economic links are those 
with banks and other financial institutions and those associated with different R&D 
activities. This business-contact network is part of the economic assets of a firm and 
is built up through investments in links and nodes. The network concept has been 
given various meanings and interpretations in different contexts (Batten, et al., 1995; 
Karlsson and Westin, 1994; Karlqvist, 1990). For networks associated with R&D, 
product development, innovation and/or imitation, i.e. with the creation of new 
business ideas according to Schumpeter (1934), the concepts of innovation, 
knowledge and/or technology networks are often used (Camagni, ed., 1991; Maillat, 
et al., 1994; Beckmann, 1995; Kobayashi, 1995; Karlsson, 1994).  

1.3. Outline of the Study and Summary of Main Findings 
This thesis consists of five articles. In chapter two � The Generation of Interregional 
Trips as a Means to Exploit Business Opportunities � it is demonstrated that a firm�s 
perceived profit from business opportunities and its interaction capacity are 
important factors in modelling the firm�s willingness to make business contacts. The 
empirical exercises show that the generation of interregional business trips is 
primarily market oriented. Yet, a large proportion is organisation oriented. Among 
the aggregated sectors, the sector of finance, insurance and business service have the 
highest trip intensity per employee. From a generation perspective, the statistical 
analysis shows that it is the medium-sized regions, especially those with a high share 
of employees within the aggregate sectors of construction, finance, insurance and 
business service, that have the most to gain per employee from good quality of the 
domestic interregional network for passenger traffic, since they have the highest trip 
intensity. In addition, the chapter shows that the regional trip pattern is not uniform 
over time. It also indicates the importance of testing and correcting for spatial 
dependency. 

Chapter three � Willingness to Make an International Business Trip: Face-to-
Face Communication among Different Actors � stresses that a decision to make a 
business contact is related to the perceived profitability of a business opportunity 
and that the profitability is correlated with the form of interaction chosen, where the 
choice is between an FTF contact and a mediated contact. The argument put forward 
in the chapter is that the choice of FTF business contacts is associated with non-
standardised information exchange and high transaction costs (net of travel costs). 
This implies that market and renewal activities should be expected to have a greater 
willingness to make an FTF contact than activities related to production and 
administration. The statistical analysis shows that the willingness to make an 
international FTF contact is positively related to trip makers who work with sales 
and R&D activities. In addition, the analysis shows that the willingness to make a 
trip increases with the size of the establishment and is greater for the manufacturing 
industry than for other industries.  
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In chapter four � Revealing the Economic Geography of Business Trip 
Attraction � differences in domestic regional business attraction in Sweden are 
investigated within the framework of new spatial econometric tools, assuming that 
interregional business trips can be used as a proxy for regional business attraction. 
The basic hypothesis at the outset of the study, in line with urban economics and the 
new trade theory, is that the size of the working population to a very large extent 
explains the regions� business attraction. However, the empirical part indicates that 
more intricate aspects of the economic geography influence the regional attraction of 
business, in line with the central place theory. These could be revealed by the use of 
new spatial econometrics tools. With reference to size, the impact has a non-linear 
form. The interregional attraction is disproportionally high for (i) the largest region, 
i.e. the Stockholm region, and (ii) the medium-sized regions. Regions close to the 
three largest regions have a considerably lower interregional business attraction 
force. Moreover, the service sector has a positive effect, and the construction sector 
a negative impact on the attraction of interregional business trips. In addition, it is 
shown that the structural aspects of the economic geography were changing during a 
six-year period in the 1990s. 

In chapter five � Business Trips between Functional Regions � the demand for 
interregional FTF business contacts is viewed as a combination of generation and 
attraction forces. A spatial interaction model between origin and destination pairs is 
outlined and estimated. It is shown that the share of knowledge and service-handling 
professions in a labour market region influences both the generation and attraction 
of interregional FTF business contacts, and the elasticity of the number of 
employees in the destination regions is close to one. The elasticity for the origin 
region is slightly lower, indicating that a large region has a larger amount of 
business opportunities within itself. The time-distance coefficient for interregional 
FTF contacts is shown to be much smaller than the corresponding coefficient for 
daily workplace commuting. In addition, the chapter shows that a sample selection 
model is a good choice when there are many zero links in the recorded origin-
destination matrix. 

In chapter six � How Economic Sectors Generate and Attract Interregional 
Business Trips � the demand for business trips from firms� demand for non-
standardised information, that can be acquired in business contact networks is 
derived. In particular, the theoretical discussion shows how economic structure and 
structural changes can be expected to influence interregional business travel. In the 
empirical part, the attraction and generation in the origin and destination pairs are 
estimated in a sample selection model with respect to the size of the regions� 
working population, the time distance between regions, and the regions industrial 
shares for 108 industries. The results are then related to the growth rate of the 
different industries. The employment share for advanced producer services is shown 
to exert a significant positive influence on the attraction, but not on the generation of 
business trips, indicating that customers who demand advanced producer services, 
travel to the service producers rather than the opposite. The opposite result is 
obtained for the retail industry, indicating that salesmen travel to purchasers in the 
retail industry, and not the other way around. The empirical analysis also shows that 
regions with high employment shares for growing industries tend to exert a positive 
influence on attracting business trips and to some extent also generating business 
trips. In other words, growing regions tend to attract more business trips than similar 
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but stagnating regions. Regions with a declining manufacturing industry are less 
likely to generate business trips.  
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CHAPTER 2 
 

The Generation of Interregional Trips as a 
Means to Exploit Business Opportunities 

 
 
 

Peter Hugoson 
 
 
 
 
 

Abstract: 
 

This paper starts by examining the motives for business communication and to 
outlining a theoretical framework for studies of interregional business interaction. 
The focus is on face-to-face contacts that are realised by means of interregional 
business trips. A profit-driven desire to exploit business opportunities is suggested 
as the basic trip-making motive.  

The empirical analysis investigates the generation of interregional business trips 
in Swedish regions. The generation is related to the size of the region, the type of 
industry and the trip-maker�s type of job. Some of these findings can be associated 
with a transaction-cost interpretation of how firms try to exploit alternative business 
opportunities. 
 
 
Key words: Interaction Constraints, Interregional Business Generation, Work 

Assignments, Industries, and Spatial Dependency.  
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1. Introduction 

1.1. From Individual Motives to Regional Patterns in Business 
Communication 

During the second half of the 20th century, one can observe the emergence of a new 
economic structure with an increased use of knowledge as well as an increased 
contact intensity. Catchwords are knowledge economy and network economy, 
signifying the decomposition of production into globally spread but still interacting 
establishments (OECD, 1999). In such an economy, business communication plays 
an important role as a means to search for and to realise business opportunities. The 
firm has to inform those firms with which it wants to conduct business and on what 
terms. In the USA, interaction activities have been estimated to account for 51% of 
the employees� working hours, equivalent to one third of the US GDP (Butler et. al., 
1997). Hence, the outcome of business communication has a value for economic 
organisations both in terms of input costs and revenues. Costs related to business 
interaction were defined by Coase (1988, pp. 6-7) as �transaction costs� or 
�marketing costs�, when they take place between firms and internalised transactions 
costs when they occur within the firm. The transaction costs associated with 
bargaining and contracting, between as well as within firms, have been analysed by 
a number of authors (Williamson, 1979; Cheung, 1969; Hart and Holmström, 1987; 
Alchian and Demsetz, 1972). 

The aim of the present paper is to investigate regions� generation of interregional 
business trips per employee i.e., the trip intensity in functional regions of various 
sizes. Communication by means of Face-to-Face (FTF) contacts generates business 
trips. Hence, the number of FTF contacts made outside a region determines a 
region�s trip intensity. From this perspective, it is important to examine what 
determines the choice of an FTF interaction instead of a mediated contact, observing 
that FTF contacts induce travel costs?  

Interaction in the modern network economy can be carried out as either FTF or 
mediated contacts using, for example, telecommunication or video conferences. 
Obviously, if an FTF contact is chosen, it is expected to generate a benefit that is 
larger than if the communication is carried out via a mediated contact (Gaspar and 
Glaeser, 1998). Moreover, since travel costs increase with distance, the benefit of an 
FTF contact relative to a mediated contact has to be larger in an interregional 
context than in an intraregional context. It is, therefore, relevant to separate FTF 
business contacts from mediated contacts.  

Given this background, we may ask in which type of information exchanges an 
FTF contact can be expected to have larger benefits than a mediated contact? 
Niehans (1987) argues that  �transaction costs are incurred in an effort to reduce 
uncertainty� and �with increasing complexity, transaction costs tend to increase very 
rapidly�. An FTF contact can reduce uncertainty and handle the exchange of 
complex information better than a mediated contact (Andersson and Johansson, 
1984; Kobayashi, 1993; Törnqvist, 1993 pp. 164-169). This is related to situations 
with non-routine transmission of tacit knowledge and information (Polanyi, 1983 
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and 1998). Hence, as the information exchange becomes repetitive the probability of 
choosing FTF contacts should be expected to decrease (Johansson, 1998). From a 
regional point of view, this suggests that regions with a large share of non-
standardised interregional information exchanges also have high trip generation 
intensities. 

Attempts to explain the demand for interregional business interaction from a 
firm�s economic point of view are very rare in literature. However, Casson (1997) 
and Gaspar and Glaeser (1998) provide an important contribution to the economics 
of interaction. Casson discusses the role of interaction between and within 
organisations, but he does not distinguish between different means of 
communication. He is primarily focused on intermediation and the role of 
communication as an important tool for the function of the firm. On the other hand, 
Gaspar and Glaeser primary investigate the choice between FTF and telephone 
interactions, and their effect on urbanisation. However, a few studies dealing with 
the relation between FTF interaction and the use of telecommunications can be 
found in literature (see, for example, Kobayashi, 1991; Saffo, 1993; and Engström 
and Johansson, 1996). 

1.2. Interregional Business Travel and the Outline of the Paper 
In urban economics and the new trade theory, models that explain spatial 
specialisation and concentration frequently assume the existence of increasing 
returns and of monopolistic competition (Henderson, 1985; Mills, 1994; Rivera-
Batiz, 1988; Fujita, Krugman and Venables, 1999). Metropolitan regions offer more 
intraregional contact opportunities than medium-sized and small regions do, which 
should imply that the trip generation intensity is smaller in metropolitan regions. In 
the empirical analysis, the size of the working population will be used to represent 
the amount of contact opportunities. Hence, it can be assumed that a non-linearity 
exists with respect to size and, thus, the number of contact opportunities. Because of 
this, the cost of FTF interaction should generically be smaller in metropolitan 
regions. At the same time, there is a general trend of increasing interregional 
interaction, which may reflect an increasing demand for access to input and output 
markets in other regions. Hence, the regional interdependence can be expected to 
increase over time and this will stimulate interregional business interaction further.  

Products vary with regard to how distance affects the transaction costs. Hence, 
we may distinguish between distance sensitive and less distance-sensitive products. 
For a distance-sensitive product with strong internal scale economies, the pertinent 
firm cannot obtain a positive profit if it is located in a too small region (Johansson, 
1998). This implies that a region specialised in distance-sensitive products, such as 
producer services, is likely to have a large share of the pertinent customers inside the 
region. In such a case there is a force working towards a low trip intensity, as 
regards customer contacts. On the other hand, the firms in such a region may have a 
large demand for interregional trips associated with the supply of support services 
and knowledge inputs. This latter supply would have to come from regions that are 
specialised in this type of distance-sensitive output. However, a region with 
specialisation on distance-insensitive products should generate a large amount of 
trips for customer contacts. In general, interregional trip making will be stimulated 
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by interregional interdependence based on phenomena such as supplier-user 
relationships, subcontracting, joint ventures, licensing agreements, R&D 
collaboration, contingency contracts, etc. (Lakshmanan and Okumura, 1995). These 
may be seen as measures that reduce the cost of interregional contacts. 

There are few empirical studies of interregional business trips, primarily because 
of data limitations. Therefore, existing contributions mainly focus on the technical 
aspects of modelling travel flows (Ben-Akiva and Lerman, 1985; de la Barra, 1989; 
Train, 1986). Yet, there exists a small set of papers that examines long-distance 
travel, with a concentration on inter-city links (see, for example, Algers, 1993; 
Beser, 1997; Björketun et al. 1995; Ivarsson and Lorentzon, 1991; Hugoson and 
Johansson, 1998; Miller and Fan, 1991; Rickard, 1988). However, most of the 
studies are focused on the modelling of modal choice and disregard the underlying 
economic structure that influences interregional business interaction.  

There are two useful approaches to modelling the benefits of business 
communication (Kobayashi and Fukuyama, 1998; Casson, 1997). Kobayashi and 
Fukuyama discuss individual businessmen�s matching process before a meeting 
occurs. However, their paper places the individuals� preferences at the forefront 
rather than the company�s benefits of travel. The present paper focuses instead on 
interregional business interaction in a context of profit maximising firms. How do 
business opportunities and the associated perceived profits affect the economy�s 
frequency of business communication? Moreover, how is this reflected in a region�s 
travel-related transaction costs? It should be emphasised that the empirical analysis 
in this paper has two parts. The first provides an overview of interaction patterns 
from several aspects. The second employs regression techniques to identify factors 
that influence the generation of business trips. In the empirical part of the paper, the 
role of spatial structures and spatial dependency is emphasised. In this context a 
linear GroupWise Heteroscedasticity Error Model is used (Anselin, 1988). It is 
important to test for and detect spatial associations, especially since the spatial 
structure differs from country to country. By controlling for spatial association in a 
systematic way, it becomes possible to make meaningful comparisons between 
interregional travel patterns in different countries. 

The paper consists of two main sections, i.e. 2 and 3. Section 2 outlines a context 
and a theoretical framework for analysing the demand for business communication, 
the prerequisite of interregional trip making. It is shown that the production level is 
constrained by the business interaction intensity that influences production 
decisions. Moreover, the interaction intensity may in turn be described as 
constrained by the interaction capacity that the firm has selected. Section 3 examines 
the distribution of interregional trips for different (i) job categories and (ii) sectors. 
In addition, the time sensitivity of the business-trip generation is investigated. This 
is further investigated in a regression model, which helps to reveal how trip intensity 
is influenced by regional size, arranged into three classes: (i) metropolitan, (ii) 
medium sized, and (iii) small regions. Other observables in the model are each 
region�s sectoral distribution and variables describing the spatial structure. Section 4 
contains an assessment and discussion of the results and suggests further theoretical 
development and associated econometric studies. 

The hypotheses examined empirically are straightforward. R&D, purchasing and 
selling activities are assumed to have a higher than average FTF intensity. Hence, 
sectors with a larger than average share in this regard should have higher 
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interregional business-trip intensity. Analogously, regions with a larger than average 
share of such activities should also be more trip intensive. For metropolitan regions, 
this is counteracted by a very large set of contact opportunities inside the region. For 
regions near metropolitan regions, their proximity to a large competing region is 
also assumed to offset this. In addition, the interregional interdependency is assumed 
to increase over time and be non-linear with respect to size. The empirical analysis 
confirms that the described assumptions can help to understand and predict 
interregional trip-making patterns. 

2. The Economics of Business Communication  

2.1. Business Opportunities, Business Communication and Production 
Business communication activities are necessary when a firm wants to develop and 
realise business opportunities. This implies that the structure and production of firm 
i in a particular time-period or date is determined by which business opportunities 
the firm can realise. A particular business opportunity is denoted by bi∈ Bi, where Bi 
= {1i,.., Mi} is called firm i�s set of available business opportunities for a given 
period. To realise each particular business opportunity the firm has to conduct a 
series of n business contacts, where each opportunity, b, has a specific value n(b). 
We shall assume that a firm i at every date has a limited capacity for contacts Ni. 
This means that there is an interaction constraint such that 
 

 �
∈

≤
iBib

ii N)b(n  (1) 

   
 where ii BB ⊂  is a subset of all opportunities, such that the constraint in formula 
(1) can be satisfied. For each business opportunity we may identify several types of 
activities such as selling, purchasing and production, etc. In line with Coase, one can 
associate specific transaction costs with each of these activities.  

The profit associated with a particular business opportunity is not known in 
advance. Instead, it is based on some form of expectations or perceptions that may 
differ from the actual outcome. In some cases, the revenues from a business 
opportunity will be accounted for several months or even years after a particular 
business contact was made.  

Formally, the decision to make a business contact is based on a firm�s expected 
or perceived profit outcome. The perceived profit outcome can be divided into a 
systematic part V and a random factor ε (Ben-Akiva and Lerman, 1985, p. 60). 
Obviously, a business opportunity will only be chosen if its expected value exceeds 
a certain positive threshold value. In other words, a profit maximising firm will 
choose its business interaction activities as long as their contribution to the 
perceived profit outcome, π (bi), is sufficiently high. This is expressed by the 
following formula  
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π (bi) = V (bi) + ε (bi)  > ,iπ  (2) 
 

where V and ε signify the systematic and random component of the perceived profit, 
and where iπ denotes the threshold level. In addition to the condition in formula (2), 
each selected opportunity bi must also be a part of the subset of opportunities that 
satisfy the constraint in (1). From this, one may conclude that an optimising firm 
will push the threshold level up, if the interaction capacity Ni becomes strictly 
binding. Over time, the threshold level, ,iπ  as well as the interaction capacity, Ni, 
will be adjusted. Such adjustments will also include changes in the production 
capacity. In optimum, all these three variables will be determined simultaneously. 

Let us consider elements of Bi, which are actually realised. All such 
opportunities must satisfy V ( ib ) + ε ( ib ) ≥ iπ . Let Gi ⊂ Bi be the subset that 

satisfies this condition together with the condition that i
iGib

i N)b(n ≤�
∈

. Then we can 

calculate the number of expected contacts made by firm i, Xi, as,  
 
Xi =Gi= the number of elements in Gi. (3) 
 
Assume that each business opportunity, bi, can be associated with a given 

amount of output from firm i. Given the set Gi, we can also calculate the volume of 
expected production made by firm i, Yi in the following way:  

 
Yi = �

∈ iGib
i )b(y  (4) 

 
where y(bi) denotes the expected production or supply associated with opportunity 
bi. The above exercises show that production is dependent on the business 
interaction and vice versa, through the selection of business opportunities. If the 
interaction constraint is binding, there is no staff available in firm i that can carry out 
the necessary contacts associated with the remaining potentially profitable 
opportunities. In a regional context, this means that if the regional interaction 
constraint is binding, there are no employees available that can carry out any 
additional business interaction with equally high profitability.  

Having reached this far, we observe that if a firm has a business idea, the firm 
has to find a business partner in order to be able to resolve the business opportunity. 
Therefore, there is also a matching process between firms before a business 
opportunity can be realised. 

2.2. The Matching Process and the Probability of Business Interaction  
Kobayashi and Fukuyama (1998) have suggested a model for analysing the relation 
between interactivity and meetings. They formulate a general model of the matching 
processes that occur before individuals agree to hold meetings. In a business context, 
it may be argued that the focus should be placed on firms instead of individual 
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preferences and thus, on expected profits instead of on individual random utilities. 
This is motivated by an assumption that a firm�s decisions about contacts are based 
on profit maximisation ambitions. The critical point here is whether the business 
contacts will generate a surplus that is large enough to cover the cost of the 
interaction. If the expected surplus is large enough, the firm is assumed to find a 
person that can take care of the business interaction. The original model by 
Kobayashi and Fukuyama, in this new context, has the form specified in (5). In 
order to reflect the matching problem, each business opportunity is indexed by i, j to 
signify that bij refers to an opportunity that obtains if the matching of i with j is 
successful. Firm i�s random profit value of making contact with firm j is ijπ , as 
specified below 

 
)b()b(V ijiijiij επ +=  (5) 

 
Kobayashi and Fukuyama analyse the meeting process from an observer�s 

perspective. Vi is the firm�s systematic component as a function of the expected 
profit of each opportunity, )b( ijπ , and a random component that collects all 
unknown factors which influence the outcome in a particular decision situation, 

)b( ijiε . The variable εi accounts for the effects from the unobservable 
characteristics. However, in order to be able to understand the impact of different 
arbitrary attributes and characteristics in (5) we have to analyse the choice from a 
firm�s perspective. In other words, how is the Vi component determined from the 
firm�s perspective? To simplify, assume that the random component reflects the risk 
associated with the business opportunity and that, E( )b( ijiε ), is zero. In addition, 
assume that firms are risk neutral.  

This implies that firm i makes its contact decision on the basis of the expected 
profit value, )(E ijπ . Suppose now that firm i has a reservation profit level, iπ . 
Then formula (6) expresses firm i�s condition for initiating a business contact with 
firm j. 
 
 iijiij )b(V)(E ππ ≥= . (6) 
 
Observe that a reciprocal condition can be expressed for firm j as expressed in (7); 
 
 jijjji )b(V)(E ππ ≥= . (7) 
 
Formule (6) and (7) imply that a business contact must satisfy the reservation 
criterion of both i and j, and this may be expressed by a �random matching 
criterion�. Given (6) and (7), the probability that firm i and j will organise a 
particular meeting, among all firms i ∈ I, may also be expressed in probability terms 
as,  
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))b(V( and )b(V(obPrP jijjiijiij ππ ≥≥=  (8) 
 

It would be reasonable to assume that the expectations, as expressed by Vi (bij) and   
Vj (bij) can adjust over time as a consequence of mutual experience from previous 
contacts. 

Finding the probability for business interaction between any particular pair of 
regions r and s is straightforward, if the probabilities are independent. First, the 
location of each firm has to be determined to region r and s. Then, by summing up 
the probabilities over region r and s, we will find the probability that a business 
contact will be made between region r and s.  

2.3. The Production and the Interaction Capacity of the Firm 
Consider the expected profit value in formule (6) and (7). This expected profit value 
might be thought of as representing the marginal profit. If decreasing returns to scale 
apply, one condition for a business contact is that the expected profit of the pertinent 
business opportunity generates a positive marginal profit. Accordingly, this depends 
on the firm�s number of realised business opportunities in relation to the production 
capacity. If a firm�s production is close to its maximum capacity, the revenue 
pertaining to the expected profit of an additional contact must be high, due to the 
assumption of decreasing returns to scale, if it should be realised. Another condition 
is that the actual business opportunity has an equal or higher expected marginal 
profit than optional business opportunities.  

Kobayashi and Fukuyama argue that in the knowledge society, the reservation 
values will increase and thereby the competition between alternative meetings will 
become increasingly stronger. The reasons for this can be summarised in the 
following way: (i) technological developments in telecommunication increase the 
possibilities of getting in touch with and getting hold of information about people, 
firms and activities. This will increase the number of potential meetings. However, 
(ii) time constraints limit the number of individual activities. Each individual has to 
choose among an increasing number of meeting options.  

We may argue that this implication is weaker in a business context because firms 
have less strict time constraints than individuals. An individual�s time constraint can 
be compared with the firm�s production capacity. The individual as well as the firm 
may increase the efficiency of their use of time or existing production capacity, 
respectively. However, individuals cannot increase the hours of the day, but a firm 
can increase both the production and the interaction capacity. The latter represents 
the firm�s business communication capacity. In this way, we have separated the 
physical production capacity from the interaction capacity of firm i.  

In order to meet a higher demand for interaction, the firm can increase the 
interaction capacity by employing more people. Individuals have to choose within a 
given time constraint. Therefore, in a business context, the statement in the 
Kobayashi and Fukuyama model is a short-run contact capacity problem. According 
to classical economic theory, this problem will diminish over time due to market 
adjustments. With reference to equations (1) � (3), Figure 1 shows firm i�s 
production, Yi, as a function of the profit-ranked business opportunities, )t(bi . To 
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simplify, we assume that each business opportunity demands the same amount of 
production and requires the same number of business contacts. Assume also, that in 
the long-run equilibrium, the reservation profit level is fixed. We also assume that, 
to each X-level of expected contacts, there is a corresponding Y-level of production. 
In a long-run equilibrium at time t0, firm i will produce at its equilibrium level 0

iY . 

At this level the interaction capacity, 0
iX , and the production capacity are both 

optimal. The reservation profit value is then at its long-run equilibrium )t( 0iπ . In a 
world of perfect competition, this would imply that )t( 0iπ is equal to zero.  
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Figure 1. Profit, number of business contacts and production 

 
 
Now, suppose that the number of business opportunities with high profit 

increases at time t1. In the short-run, firm i�s share of the realised business 
opportunities and its share of the economy�s workforce do not change. Moreover, 
the contact capacity 0

iX  is limited to the level associated with 0
iY . Then, as 

illustrated in Figure 1, the reservation profit value will increase to )t( 1iπ . At the 
new reservation-profit level, the firm can perceive many profitable business 
opportunities, which cannot be realised because of capacity constraints. The level of 
production as well as the number of business contacts has not changed for firm i, 
since the capacity constraints are binding. Note that it is sufficient that one of these 
constraints is binding. Since all opportunities with a positive expected profit-value 
are not realised in the described situation, we may say that the Kobayashi and 
Fukuyama statement holds in the short run. However, in the long-run, firm i can 
increase its interaction and production capacity and new firms can enter the market 
until the reservation profit level approaches the original level.  

From the above discussion, we may conclude that if the number of business 
opportunities with a positive profit increases in a state of idle production capacity, 
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but the interaction capacity is binding, then the reservation profit value should 
increase in the short run. A binding interaction capacity is what we may expect in 
times with an increasing number of innovations and entrepreneurial opportunities, 
since these are a typical outcome of interactions and learning across the boundaries 
of different bodies of knowledge and industrial sectors (Zuscovitch and Justman, 
1995). 

Hence, from a region�s perspective, it can be argued that an increasing share of 
the labour force will be employed in business-contact activities. With a fixed supply 
of business communication workers, there will be an intensified competition 
between regions for such types of workers. This will increase the wage level of such 
labour, which in turn will increase the transaction costs of the regions. Again, over 
time the supply of business-contact workers may adjust so that the excess demand is 
gradually reduced. Given that there is no incentive to move between firms within a 
region, regions with an increasing number of innovations and entrepreneurial 
opportunities will attract workers from regions with less profitable business 
opportunities. Since the willingness to move to a particular place can be assumed to 
decrease with distance, this drainage of labour can be assumed to occur, especially, 
in regions close to regions with a high share of profitable business opportunities. 
Hence, the trip intensity will be relatively low in regions adjacent to growing 
regions.  

3. Interregional Face-to-Face Interaction and Transaction 
Costs  

With the previous theoretical considerations in mind, the subsequent presentation now 
turns to an empirical overview of interregional Face-to-Face interaction (FTF). The 
purpose of this section is to examine differences in regions� travel related transaction 
costs depending on their composition of labour categories, economic sectors and 
spatial location. 

Based on the theory outlined in previous sections, the subsequent empirical 
analysis shows how the generation of business trips depends on (i) the time distance, 
(ii) a region�s activity profile and (iii) a region�s sector profile. In view of the 
preceding theoretical discussion, it is assumed that the trip generation is high for 
regions with a large share of contact intensive activities related to selling, buying and 
R&D activities, and with transregional business networks. The largest intraregional 
contact potentials are found in metropolitan regions. Hence, proximity to large and 
medium-sized regions reduces the generation of long-distance trip intensity. 
Moreover, a region that is adjacent to growing regions or to large regions will 
generate fewer long distance trips per employee, than it would without its adjacency 
features. In the case of Sweden, a lower trip generation frequency should, in 
particular, be expected for regions adjacent to the large and medium-sized regions.  
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3.1. Observed Interregional Face-to-Face Interaction1 
The national surveys, i.e., the Tourist and Travel Database (TDB) and the Travel 
Behaviour Survey (RVU), show for Sweden that in the beginning of the 1990s, the 
total annual amount of all kinds of main trips (possibly combined with a sequence of 
partial trips), was around five thousand million, out of which 4.24 per cent were 
business trips. The main trip is defined by the main travel purpose and its pertinent 
spatial location. With a working population in Sweden of about 4.3 million, this 
implies 49 business trips per employee, on average, during a year.  

At the same time, the total amount of long-distance business trips (longer than 
100 kilometres) was estimated to 24 million, which corresponds to an average of 5.6 
trips per employee. On the average, trips to foreign countries amounted to 0.8 trips 
per employee. Table 1 describes the trip data and the working population data used 
in the explanatory part of the paper. The table shows the interregional business trips, 
which are fewer than the total amount of the long-distance travel, since some 
intraregional trips can be longer than 100 kilometres. Moreover, the �adj� signifies 
the normalised trips with respect to the number of contact possibilities each region 
can have (see section 3.2). 

 
 

Table 1. The 69 labour market regions trips and working population in average per 
year 1990-1997  

 
Statistics Number 

of trips 
Adj.Number 

of trips 
Trip 

intensity
Adj.Trip 
intensity

Working 
population 

Minimum 9 012 10 771 0.52 0.62 9 328 
Maximum 2 843 166 3 301 619 5.50 5.89 817 809 
Mean 225 144 225 144 3.98 3.80 55 097 
Std. Deviation 393 831 442159 1.14 1.03 105 449 

 Source: IBTJ and Statistics Sweden 
 
 
From these observations, we can conclude that the geographical distance has a 

great impact on the number of business trips made in the economy. The cost of an 
FTF interaction is normally much lower when the interactors are located in the same 
region than it is when they are located in two separate regions (Johansson, 1998). 
This is supported by the observations in Figure 2, which shows the cumulative 
frequency of aggregate domestic interregional business trips, in percent. The figure 
is based on observed travel-time distances during the period 1990-97, for 1979 
different travel links. From the figure, we can observe that the share of business trips 
declines very rapidly as the travel-time distance increases.2 This reflects the 
importance of geographic transaction costs.3  
 
                                                           
1 The data used in this section are described in Appendix 1. Data and Definitions. 
2 The time-distance is the shortest travel time over the modes car, train and air. 
3 The term geographic transaction costs is defined by Johansson (1998) as �all transport and transaction 

costs which vary with distance in geographical networks� 
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Figure 2. The cumulative percentages of interregional business travel over 
time distances. 

 
 

According to Coase (1988), the transaction costs can be related to market-
oriented activities between firms and organisation-oriented activities inside each 
firm. Coase�s transaction cost approach was later elaborated and defined by 
Dahlman (1979, p. 148) as �search and information cost, bargaining and decision 
costs, policing and enforcement costs�. According to these definitions, market-
related interaction costs are associated with business activities such as selling, 
purchasing and marketing. Organisation-related interaction costs refer to production, 
administration, management and R&D activities.  

Consider the above definitions in the context of business opportunities. 
Evidently, a region�s number of business contacts is related to market-oriented 
business opportunities, which in turn depend on the region�s number of potential 
customers and suppliers per product and on the number of products involved in 
selling, purchasing or marketing opportunities. However, it is also related to the 
organisation-oriented business opportunities, e.g. R&D, production and 
administration opportunities. One may ask, if it is market- or organisation-oriented 
activities, which generate the largest share of interregional business interactions? 
Moreover, which type of work and which particular industries generate the largest 
amount of interregional FTF interaction and the largest number of trips per 
employee?  

The regional survey IBTJ (International Business Trips from Jönköping) can be 
used to assess the previous assumptions about the trip-making intensity of different 
types of work. The survey was conducted in the late spring 1998. It examines the 
travel behaviour of decision makers during a six-month time-period, running from 
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September 1997 to March 1998.4 The survey studies international airborne business 
trips generated in the Jönköping airport market area. Table 2 shows the share of 
international business trips across different interaction purposes. It also shows the 
distribution of trips over different types of decision makers and the travel intensity 
per decision maker for seven types of work assignments. The underlined figures in 
the table show the three highest values for each category. Presidents were set up in a 
separate category since most of them stated that they were involved in both 
marketing and organisation-oriented activities. 

 
 
Table 2. Trip generation and intensity by main working assignment category 

1997/98 
 

Business activities Share of 
trips 

Share of  
decision makers

Travel intensity per 
decision maker*) 

Selling 34.0 14.0 3.12 
Administration 17.9 37.3 0.61 
Presidents 18.0 10.9 2.12 
Purchasing 8.1 4.5 2.32 
Production 10.1 25.9 0.50 
Marketing, information 6.9 5.1 1.72 
R&D 5.0 2.3 2.82 
Total 100.0 100.0 1.28**) 
*) Represents per year, the figures have been doubled. 

**) 1.28 is equivalent to 0.27 trips per person employed in the region.  
Source: IBTJ 

 
 

Disregarding the activities by presidents, we can conclude from the table that 
 

• the market-oriented activities seem to generate the largest share of 
the business trips.5  

 
Their share of the trips was 49 percent, whereas the organisation-oriented activities 
represented 33 percent of the trips. However, if we normalise for how many decision 
makers there are in each category, we can conclude that 
 

• the market-oriented activities, such as selling and purchasing, and 
the R&D activities, have the highest trip making and interaction 
intensity per decision maker.  

 

                                                           
4 The decision makers were defined and randomly chosen through the Swedish Post Office�s PAR-

Guiden and address register.  
5 This can be assumed to apply for the whole local economy since blue-collar workers generated only 2% 

of the international business travel 1991-93, according to TDB. 
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The organisation-oriented transaction intensity associated with administration and 
production activities is low per decision maker.  

According to the empirical data in Table 2, the demand for business travel can be 
assumed to differ between regions mainly as a consequence of each region�s share of 
staff occupied with selling, purchasing, R&D, marketing and information handling 
in its industries. Table 3 shows 11 industry-categories and their share of 
interregional FTF interaction, their share of the total employment and their trip 
intensity per employed. The information in the table is based on both foreign and 
domestic travel flows from 1995 to 1997 that was longer than 100 kilometres.6 The 
table shows that 

 
• the commerce and transportation sector followed by the mining and 

manufacturing sector generate most of the interregional business 
trips in the Swedish economy.  

 
Together with the financing, insurance and business service sector, they account for 
two thirds of the Swedish economy�s interregional FTF interaction. However, if we 
instead consider their travel intensity, the number of trips per employee, we get a 
slightly different picture.  

Consider the trip intensity in Table 3. The mining and manufacturing industry 
has a much lower FTF-related contact intensity than the commerce and 
transportation sector, and the finance, insurance and business service sectors. The 
latter industries have a larger amount of business travel per employee. In summary:  

 
• the energy and water supply sector together with the finance, 

insurance and business service sector have the highest trip intensity. 
 

We can conclude that the highest business interaction intensity is found in 
regions with a high share of workers in the following sectors: commerce and 
transportation, finance, insurance and business service, and energy and water supply. 
Therefore, such regions relay more than other regions on the quality of the 
infrastructure for long-distance business trips. However, not only the sectoral 
composition determines a region�s dependence on good FTF-interaction conditions. 
In addition, the spatial location of the regions is important, since interaction costs 
increase with travel-time distance. As a consequence, we can expect that regions far 
from urban regions will have larger time distances to their business opportunities, 
and this will reduce the trip generation from such regions.  

Figure 3 shows the aggregated distribution of domestic interregional business 
travel in Sweden for intervals of 10 minutes distance. The distribution is based on 
21,205 observations and the shortest travel time distance over the modes car, air and 
train. The figure shows that the number of trips increases up to a peak of two hours� 
travel-distance and then decreases rapidly in a non-linear fashion. An important 
background to this distribution is that the main part of the three metropolitan regions 
and the 12 medium sized regions are located at about two hours� travel time from 
each other. The remaining 55 regions are more evenly spread out. The travel 

                                                           
6 Before 1995, TDB did not report industry categories. 
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between the 15 largest regions accounts for 40 percent of the total amount of trips. 
Moreover, 24 percent was within a travel time-distance of two hours ± 15 minutes. 
We can also observe that 60 percent of the business trips involved firms that were 
located in some of the three largest regions. Hence, we can conclude that  

 
• the spatial location of the firm matters and, especially, the distance 

to large urban regions.  
 
 
Table 3.  National and international interregional business trips over industry 

categories 1995-97 
 
Industry category  
(SCB�s industrial classification code 
SNI 69) 

Share of 
trips 

Share of 
persons 

employed

Travel intensity 
per person 

employed*) 
1. Forestry and Agriculture (A, B) 1.8 2.3 4.0 
2. Mining and Manufacturing (C, D) 21.6 19.9 5.1 
3. Energy and Water supply (E, O90) 1.7 1.0 7.9 
4. Construction (F) 7.7 5.7 6.6 
5. Commerce and Transportation (G, I) 26.5 18.6 7.0 
6. Recreational and services (H, O91-

93, P) 
3.0 6.4 2.3 

7. Finance, Insurance, Business services
(J, K70-72, K74) 

18.1 11.0 8.0 

8. Public administration and Defence 
(L, Q) 

5.4 5.7 4.6 

9. Education and R&D (M, K73) 4.9 7.7 3.1 
10. Health care and Social services (N) 6.5 19.2 1.6 
11.Non-specified industry (99) 3.3 2.5 6.4 
Total, (mean) 100 100 (5.14) 

*) Represents the annual average. 
Source: JDB 

 
 

From the above discussion, we can understand the importance to detect and 
correct for spatial association in the estimation of interregional models. This has 
been stressed by a number of authors (see, in particular, Anselin, 1988; Florax and 
Rey, 1995; Getis and Ord, 1995). In ordinary regression analyses, spatial lag 
dependency implies that there are clusters of regions with equal error terms. In the 
case of error dependencies, the error terms are correlated with particular areas, not 
associated to any spatial cluster. Hence, in both cases the error term is not randomly 
distributed over the area under investigation, and therefore, the assumption of 
normal distributed error terms over the area is violated.7 Consequently, if this is due 

                                                           
7  This spatial analysis is based on spatial weight matrices that define areas of interest. For example, if the 

region�s nearest neighbours have similar or dissimilar attributes of interest. 
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to missing explanatory variables, the results from a regression analysis are biased 
and not efficient. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 3.  Aggregated interregional domestic business FTF interaction on 
annual average between 1990-97 in Sweden over 25 time-
distances.  

 
 

The main message from Figure 3 is that 
 

• an overwhelmingly large proportion of all long-distance business 
trips takes place in the interval 60 � 180 minutes.  

 
The initial increasing slope of the graph in figure 3 reflects an impact of the 
economic geography. In the interval 60 � 100 minutes, there are fewer attractive 
destinations than in the interval 100 � 160 minutes. All this is basically due to the 
spatial structure of Sweden. Large and medium-sized regions tend to be located at 
around 120 minutes distance from each other. This is what can be expected 
according to the Central Place Theory (Christaller, 1933; Lösch, 1944). 

 

3.2. Explaining Interregional Domestic Face-to-Face Interactions 
A region�s number of interregional business trips reveals its level of interregional 
economic activities and, therefore the region�s multiregional interdependence. If we 
define regional interdependence as a region�s travel intensity, then from the 

Travel time distance in hours

5.04.54.03.53.02.52.01.51.0.50.0

D
om

es
tic

 b
us

in
es

s t
ra

ve
l i

n 
10

00

2 600
2 400

2 200
2 000

1 800
1 600

1 400
1 200

1 000
800

600
400

200
0



 

   33 
 
 

 
 
  
 

explanatory variables, we can analyse the benefits or losses per employee. This 
explanatory part of the paper examines the relation between the following variables: 
 

• the regions outgoing number of trips per person employed (the 
generated travel intensity)  

• the size of the regions, classified into large, medium-sized or small 
regions 

• the region�s proximity to a large and medium sized region  
• the region�s industrial structure.  

 
In addition, this explanatory part of the paper examines if there occurred any 
changes in the interregional interdependence from 1991/92 to 1996/97. 
Intra-urban business trips within 100 kilometres are not recorded in TDB. Since 
there are some large regions, all regions do not have the same number of 
interregional domestic business contact possibilities. In the case of Stockholm, the 
largest region, and for regions within 100 kilometres from Stockholm the number of 
potential contacts outside the region is about 20 percent smaller than for the rest of 
the small and medium-sized regions. Instead, these regions have a much larger 
potential of short-distance contact opportunities than anywhere else in the country. 
Hence, the definition of opportunity sets will bias the regression analysis. Since the 
Stockholm region is so large compared to the rest of the Swedish economy, the 
number of contact opportunities outside the Stockholm region is much smaller than 
such external opportunities are for any other Swedish regions. Hence, given this 
smaller set of interregional contact opportunities for the Stockholm region, one may 
conclude that its trip generation is very large, given the available contact 
opportunities outside the region. To compensate for this, the number of trips has to 
be normalised with regard to the number of possible domestic business contacts 
each region can have. In the subsequent regression analysis, this is done in two 
steps. The first step normalises the business trips by dividing the total number of 
interregional and interurban contact possibilities by the number of contact 
possibilities over 100 kilometres, and then multiplying the result by the recorded 
number of trips.8 The second step makes sure that the mean of the recorded number 
of trips is equal to the adjusted number of business trips. Hence, the total number of 
business trips is equal in both cases. The explorative analysis was performed from 
the normalised number of trips generated per person employed. The model used is 
as follows: 

 
Tripint9097r = C + β1 X1r+� βn Xnr + εr (9) 

 
where Tripint9097r denotes the normalised yearly average business trip intensity 
generated from region r between 1990-97. C is a constant, β is an estimated 
coefficient with respect to the independent variable X and εr is the error term. The 
annual average of business trips over the years 1990-97 was used to avoid the 
impact of business cycle fluctuations. The set of X-variables includes dummy 

                                                           
8  The contact possibilities were defined on how many workers each employee could meet. 
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variables together with industry variables, where Xir refers to attribute i in region r. 
The dummy variables are, respectively: for a large region, for a medium sized 
region, for a region that is adjacent to a large region, and for a region that is adjacent 
to a medium-sized region.9 The industry variables express the share of persons 
employed in each sector as described in Table 3. Log linear models were also tried 
as an alternative way to capture non-linear trip intensities. However, the log linear 
models did not perform as well as the model above. This can be well understood, 
since the trip intensity is not a continuously increasing function with respect to 
regional size. 

In ordinary least squares (OLS), the error terms are assumed to be uncorrelated, 
to have a constant variance, a mean of zero and be normally distributed. If the error 
terms do not have a constant variance, heteroscedasticity is present in the model. 
Consequently, the inference of the model will be misleading. If the source of the 
heteroscedasticity is identifiable, an alternative approach is to use the Group-Wise 
Heteroscedastic Error Model. This model takes into account that the error terms no 
longer have a constant variance.10  

Apparently, the interdependence between regions is statistically influenced by 
how the delineation of the regions is made. In this section, the domestic 
interregional activities in 69 of 70 labour market regions in Sweden will be 
investigated. The labour market region Visby (the island Gotland) is excluded, 
because the statistical spatial tests and the spatial model specification do not 
conform to an island. The international trips are excluded since they make the spatial 
analysis more complex. Nevertheless, the exclusion of the international trips does 
not change the overall trip pattern in Table 3 to any larger extent. The trip intensity 
for the whole economy decreases from 4.87 to 4.04 when international trips are 
excluded.  

Now consider equation (9) and the independent variables. Obviously, we can 
expect the number of interregional out-going business trips to increase as the 
number of persons employed in the region increases, but does it increase 
proportionally? In other words,  

 
• do small and medium-sized regions have a higher travel intensity 

than large regions?  
 
If they had a higher trip intensity, they would benefit more than large regions, in 
relative terms, from infrastructural improvements. Moreover, since only trips longer 
than 100 kilometres are recorded in TDB, adjacent regions less than 100 kilometres 
from large regions or medium-sized regions can be expected to show a lower travel 
intensity, if a major part of their trips is destined towards the adjacent larger region.  

As we observed in the previous section, different industries have different travel 
intensities, measured in terms of business trips per person employed. Therefore, we 

                                                           
9 The large regions are Stockholm, Malmö and Gothenburg and have a working population larger than 

200,000. The medium-sized regions are Borlänge, Gävle, Karlstad, Västerås, Uppsala, Örebro, 
Norrköping, Linköping, Jönköping, Borås, Växjö and Helsingborg and have a working population of 
60,000 � 100,000, as an annual average over the period 1990-97.   

10 More detailed information about the GroupWise Heteroskedasticity Error Model and pertaining 
significance test can be found in Anselin (1995). 
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can expect the regional industrial structure to be an important determinant of 
differences in regional interdependency. We may then pose the following question: 

  
• How much does a region�s industrial structure contribute to the 

explanation of its domestic interregional interaction intensity?  
 
Finally, in an era with more flexible specialisation (fast adjustments of the product 
mix) and increasing globalisation of production, we can predict an increase of the 
demand for accessibility to external producers, consumers and R&D markets. Thus, 
the regional interdependency can be expected to increase over time in the Swedish 
economy and with that the interregional business interaction. Given these 
conjectures one may ask: 
  

• Has the trip-generation pattern remained invariant, between 1990/91 
and 1996/97? In other words, did the number of trips per employee 
increase or decrease among regions and their industries? 

 
The previous sections have stressed the importance of having methods to detect 

and correct for spatial association. In this context, the following additional question 
arises:  

 
• Does a region�s spatial structure, other than the region�s proximity 

to large regions, have any further effects on the travel generation per 
employee?  

 
In statistical terms, is the error term randomly distributed with regard to the region�s 
geographical location? If not, the spatial structure has more to tell.  

Table 4 shows the result from a linear GroupWise Heteroskedasticity Error 
Model estimation. The heteroskedasticity model was applied, since the error term 
was not evenly distributed among the regions.11 However, the error model is based 
on maximum likelihood estimation instead of on OLS estimates. One of the 
industries was left out, because otherwise perfect multicollinearity would have 
obtained. For all regions, the industry shares sum to one. The aggregate sector 
mining and manufacturing was excluded, since it exhibits multicollinearity with 
most of the other industries.  

Moreover, the regional share of employment in the commerce and transportation 
sector and the business service sector is positively correlated with large regions. On 
the other hand, the commerce and transportation sector are negatively correlated 
with regions adjacent to medium-sized regions. Therefore, large regions and the 
commerce and transport sectors were excluded in the results presented in Table 4. 
The measure �Prob.� shows the significance level of the estimated coefficients. 
Under the headline, �stability�, the coefficients� invariance between 1991/92 �
1996/97 is shown. It is expressed as the probability of invariance with reference to a 

                                                           
11 The source of heteroscedasticity was detected for regions with an annual average working population 

of 35,000 �59.999. 
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Chow test. A high probability indicates stability and the sign in parenthesis indicates 
the direction of change between the two periods. 

 
 
Table 4. Factors influencing the generation intensity of business trips  
 

Data set: annual average for 1990-
97 

Sq. Corr. 0.44   Stability 

Variables Coefficients 
(St. Dev.) 

Z-value Prob. Chow test
Prob. 

CONSTANT 1.782 (1.252) 1.42 0.15 (+) 0.96 
Dummy variables     
Medium-sized region 0.687 (0.284)  2.42 0.02 (+) 0.91 
Adjacent to a large region -1.554 (0.335) -4.64 0.00 (-) 0.49 
Adjacent to a medium-sized region -0.414 (0.260) -1.59 0.11 (+) 0.73 
Industry variables 
(SCB industrial classification code) 

    

1. Forestry, Agriculture (A, B) -0.018 (0.066) -0.27 0.78 (+) 0.99 
3. Energy, Water supply (E, O90) 0.019 (0.126)  0.15 0.87 (-) 0.56 
4. Construction (F) 0.175 (0.102)  1.71 0.09 (+) 0.04 
6. Recreational services (H, 091-

O93) 
-0.218 (0.128) -1.71 0.09 (-) 0.92 

7. Finance, Insurance, Business 
services (J, K70 -72, K74) 

0.163 (0.067)  2.44 0.01 (-) 0.82 

8. Public adm., Defence (L, Q) -0.026 (0.052)  0.50 0.62 (+) 0.47 
9. Education, R&D (M, K73) -0.012 (0.071) -0.17 0.86 (-) 0.03 
10. Health care Social services (N) 0.050 (0.047)  1.06 0.29 (+) 0.87 
Outliers 1990-91 -------------- ----- ----- (-) 0.00 
Outliers 1996-97 -------------- ----- ----- (+) 0.07 

 
 

The underlying coefficients are based on estimates with a spatial lag model for 
the two periods. In this way the spatial lag problem was solved.12 To satisfy the 
normality assumption, the variable outlier1 and outlier2 were also added to the 
model.13 As in the previous case, the estimate was also corrected with regard to 
heteroskedasticity.14 Therefore, the Squared Correlation is used to describe the 

                                                           
12 More detailed information about the Spatial Lag Model and the pertaining significance test can be 

found in Anselin (1995). 
13 The outliers pertaining to the first period were Ljungby, Hässleholm, Köping and Sollefteå. The 

outliers in the second period were Halmstad, Mariestad, Fagersta, Hudiksvall and Piteå. 
14 With reference to Thomas (1996, pp. 189-193), the model was transformed by dividing the variables 

with the group-wise related standard deviation before the model was estimated. The software does not 
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explanatory power of the model instead of R2. Moreover, the Z-value is used for the 
significance test of the estimated coefficients instead of the normally used t-value.15 

Table 4 shows that the estimated coefficient is significant and positive for the 
medium-sized regions� travel intensity. In this context, small and large regions have 
equal differences from the medium-sized ones. This is due to the normalisation of 
the number of contact possibilities each region has. In a non-normalised model, the 
large regions showed a significant negative coefficient. Hence,  

 
• a region�s long-distance business trip intensity depends on the size 

of its working population in a non-linear way.  
 
From the table, we can also conclude that  
 

• regions that are adjacent to a larger region have a lower long-
distance business trip intensity. To a certain extent the same applies 
to regions adjacent to a medium-sized region. 

 
This indicates that those regions primarily interact with the larger neighbouring 
region or have industries with low interregional FTF-interaction per employee. In 
turn, this may be seen as a consequence of labour moving from one region to its 
adjacent growing region, that has a higher number of innovations and 
entrepreneurial opportunities, as discussed in section 2.3. In either case, their 
interregional transaction intensity is lower than for regions further away from the 
medium-sized and large regions.  

Now, consider the industry variables. The sign of the coefficients is in 
accordance with what we expect from the empirical observations presented in Table 
3, with the exceptions of the healthcare and social services sector and the public 
administration and defence sector. Even if the figures are not significant, the 
estimation indicates that regions with high shares in these sectors host units with a 
high interregional FTF interaction, such as centralised R&D and purchasing units. In 
this case, one may refer to the observations in Table 2. However, if the differences 
in regional industrial shares are small, or travel-intensive regions have a high share 
of both travel intensive and non-travel intensive industries, the explanatory power 
will not be evident or matter in a regional context. From the table we can assert the 
following:  

 
• (i) the construction industry, (ii) the recreational sector and (iii) the 

finance, insurance and business-service sector are all important in 
determining differences in trip intensities among regions.  

 
From the previous presentation, we know that 
 

                                                                                                                                        
support a procedure with simultaneous estimates of the two periods and correction for 
heteroscedasticity.  

15 Sq. Corr is the squared correlation between the variance of the predicted values and the variance of the 
observed values for the dependent variable. 
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• the commerce and transport sectors are also important trip 
generators. 

  
We have earlier discussed the invariance of the travel pattern over time. 

Performing an overall chow test between the two periods, the test statistics show that 
the probability of invariance was as low as 0.0004. The table shows that  

 
• the lack of invariance was due to the construction industry, the 

education and R&D sector, and the outliers.  
 
However, the high probability of invariance for the estimated constant as well as for 
the estimated coefficient for the medium sized regions does not give any clear 
overall indication of whether the regional interdependency is increasing or not. The 
construction sector was negative and not significant in the first period, but positive 
and significant in the second period. The opposite occurred for the education and 
R&D sector. The construction sector seems to have gone from a more local-based 
market to an interregional market structure. With regard to the education and R&D 
sector, the opposite occurred and this is probably a consequence of the gradually 
more dispersed location pattern of higher education across regions of varying sizes. 
The outliers� low probability shows primarily the variability of the trip intensities 
generated from small regions. The outliers also indicate the importance of analysing 
the business trip generation over several years.  

A first attempt to estimate the trip intensity used a simple linear regression 
model. The OLS-model did not show any spatial lag or error dependencies 
associated with the regions� first nearest neighbours, second nearest neighbours, or 
the time distances between the regions.16 Hence, the estimates can be assumed to be 
unbiased and efficient from this respect (Anselin, 1988). This implies that the spatial 
structure, with regard to the above spatial relationships, has no further role to play in 
the above model of generated travel intensities between 1990-97. However, an 
attempt to model the trip generation without dummy variables, taking into account 
the adjacency to a large region and adjacency to a medium-sized region, gave highly 
significant spatial dependency, with reference to the closest neighbouring regions. 
Hence, it is important to test and correct for spatial dependency in this type of model 
exercise. Moreover, a first attempt to estimate the two-period model revealed 
dependency with reference to the second nearest neighbours. This dependency was 
detected primarily for the second period. This indicates that the change in the 
industrial structure observed above can be attributed to an extension of the 
interregional association to include the second nearest neighbours. 

 
 
 

                                                           
16 The nearest neighbours to a region are the surrounding regions with a common border to the region. 

The second nearest neighbours to a region are the regions with a common border to the nearest 
neighbours defined above. 



 

   39 
 
 

 
 
  
 

4. Conclusions 
The main assumption of the paper is that firms� expected profits generate the 
demand for business trips. This means that a decision to make an interregional FTF-
contact is assessed in relation to the profit that is expected from such a decision. The 
theoretical starting points are: (i) firms in a region are willing to establish contacts 
with actors in another region only if the firms� perceived profit of the pertinent 
business opportunity exceeds the profit reservation level, (ii) the compound business 
interaction capacity of the firms in a region together with the physical production 
capacity determines the regional output, and (iii) a lack of regional workers that can 
handle business interaction will increase the firms� reservation level.  

It has been demonstrated that: (a) the business characteristics of the labour force 
are important explanatory variables as regards the demand for interregional business 
trips, and (b) business-trip intensity varies between sectors. This may reflect several 
phenomena. Certain sectors may have more complex and FTF-demanding 
transactions. Moreover, these sectors may have more to gain from FTF-contacts. 
Because of this, they may also be willing to suffer from higher transaction costs. The 
empirical exercises show that: (i) The economy�s international interregional 
business travel in the Jönköping airport market was primarily generated from 
market-oriented activities but to a large extent also from organisational-oriented 
activities. However, the organisationally-oriented activities have considerably higher 
share of the economy�s worker than the market-oriented activities. The market-
oriented, selling and purchasing activities and the organisational-oriented R&D 
activities showed the highest number of business trips per employee. Hence, they 
can be assumed to have a higher expected profit outcome from FTF interaction than 
the other activities. (ii) Among the aggregate sectors, the commerce and 
transportation sector, together with the mining and manufacturing industry had the 
largest share of domestic interregional business trips, followed by the financial, 
insurance and business-service sector. In addition, the financial, insurance and 
business-service sector had the highest business trip intensity per employee followed 
by the energy and water supply industry.  

The explanatory analysis of interregional trips between 69 labour-market regions 
shows that it is the medium-sized regions, especially those with a high share of 
workers within the sectors of construction, finance, insurance and business service 
that have the most to gain from a good quality of the domestic interregional 
networks for passenger traffic, since they have the highest trip intensity. Moreover, 
regions adjacent to large regions had considerably lower normalised, long-distance 
interregional travel intensity. This may be seen as an important characteristic of 
medium-sized regions. Finally, the explanatory analysis also shows that the regional 
trip pattern was not uniform over time and indicated the importance of testing and 
correcting for spatial dependency. 

However, further assessments in the explanatory analysis are necessary. We can 
conclude from the model�s pseudo R2-value that there are additional factors, which 
could explain the differences in regions� interregional travel intensities. One 
possible set of explanatory variables is the regional employment shares as presented 
in Table 2. Moreover, studies on a less aggregated level can give important 
information about the regional interdependence between different pairs of regions.  
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In addition, the analysis of interregional business travel is vital not only for 
transport planners, but also for others. Implicitly, changes in travel flows reveal 
changes in economic activities. Hence, further assessments in line with proposed 
theoretical outlines can give interesting results with regard to predictions of 
economic development in general. Moreover, each business trip may provide a new 
business opportunity with an expected output and profit value. Then, in theory we 
can form expectations about the growth of the firm, the industry, the region and the 
economy as a whole, ceteris paribus.  
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Appendix 1.  

Data and Definitions 
In Swedish statistical sources, such as the Travel Behaviour Survey, 
(Resvaneundersökningen, RVU) and the Tourist and Travel Database (TDB), 
business trips are divided into two types, short and long-distance trips (more than 
100 kilometres). The length of a trip refers to the distance between the origin and the 
intended final destination. A short-distance business trip is less than 100 travel 
kilometres. RVU and TDB are nationally based surveys with information about the 
mode as well as the individual characteristics of the trip maker. 

TDB is a yearly conducted survey based on monthly interviews with 
approximately 2000 individuals, where about seven percent make a domestic 
business trip. TDB deals only with trips that are longer than 100 kilometres. 
Business travel does not include commuting. TDB contains data for trips between 1 
940 regions, calculated by means of weights to reflect travel at the national level. 
The set of long-distance trips observed in TDB is projected to the national level by 
multiplying the observation by a weight, selected in proportion to the respondents� 
representation in the population, with respect to age and gender at the county level. 
This weighting procedure is not proper with regard to the working population at 
lower regional levels. A calibration of the weight has been made such that the TDB 
expected number of the working population at the regional labour market level 
match the number actually recorded from Statistics Sweden (SCB).  

The data used in the analysis of this paper come from TDB and a special survey 
of international business trips that originated in the local market associated with  
Jönköping airport (IBTJ), combined with official regional data from SCB. A large 
amount of work has been done with the TDB. This compound set constitutes the 
Jönköping Data Base on long distance business trips (JDB). JDB has been created to 
analyse access models of long-distance travel, i.e., trips longer than 100 kilometres. 
In addition to the data from TDB and SCB, JDB also consists of data from the 
Swedish road administration, the Swedish rail, and flight timetables. The travel time 
measure used in this paper is the shortest travel time between regions over the 
modes car, bus, train and air in the early 90�s. The distance, in kilometres between 
regions used, is based on road distance in the early 90�s.  

IBTJ is a local survey that investigated international business trips made during a 
six-month period in 1997/98, 1st of September 1997 to 1st March 1998. The result 
of the survey is based on 888 respondents and 1423 travel observations. The 
geographical area of the study consists of the municipalities around Jönköping; an 
area in the middle of southern Sweden. The survey was directed to employees who 
had the right to make decisions, such as managers, salesmen, purchasers, etc. The 
number of employees in this position accounted for 20% of the total number of 
persons employed in the area. Hence, blue-collar workers were not represented in 
the survey. According to TDB, blue-collar workers generated only 2% of the 
international business trips in 1991-93. This implies that the study is representative 
for the international business trip market. 
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CHAPTER 3 
 

Willingness to Make International 
Business Trips: 

Face-to-Face Communication among Different Actors 
 

 

Peter Hugoson 
 
 
 
 
 

Abstract: 
 

This paper investigates the organisation of a firm and its pertinent interactions with 
other firms, and relates these phenomena to transaction costs and business trip 
intensities. A framework of expected profits is used to determine under which 
conditions business communication will take place between economic agents and by 
which means.  

In the empirical part of the paper, a logit model is formulated to estimate the 
willingness to make an international business trip. It is shown that the willingness to 
make an international business trip can be related to the characteristics of the 
business trip-maker, such as the type of activities he/she is occupied with and the 
type of sector in which the trip-maker works.  

Key words:  Business Opportunity, Face-to-Face Interaction, International Business 
Trips, Work Assignment, Industries 
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1. Introduction 
Interaction in a market economy can be described as flows or contacts in an 
economic network combining, e.g. suppliers and customers. The network links are 
channels for information exchange and resource flows. Actually, the flow of 
products between economic nodes is an indirect or direct outcome of business 
communication between transaction agents. 

 Communication in economic networks involves contacts between individuals. 
These contacts may occur within as well as between economic organisations. 
Economic organisations need these contacts to be able to carry out their 
administrative, selling, purchasing, marketing, R&D and production activities.  

In the United States, business interaction activities inside and between firms 
have been estimated to account for half of the employees� working hours, Butler et 
al. (1997). Hence, these activities imply communication costs to the organisations. 
In economic theory, such transaction costs can be either market costs or internal 
transaction costs. In the modern network economy, such transaction costs indirectly 
reflect the costs of joining a business network.  

Business travel is the outcome of decisions to establish and develop business 
contacts. However, business contacts can take the form of either mediated (media, 
telecommunication, etc.) contacts or face-to-face (FTF) contacts. The form of 
communication chosen can be assumed to depend on the degree of tacit knowledge 
and repetitiveness as well as the perceived uncertainty connected to the business 
interaction. A low degree of repetitiveness and a high degree of tacit knowledge and 
uncertainty characterise the exchange of non-standardised information. Non-
standardised, complex information is less suitable to be transmitted by means of 
mediated techniques. FTF contacts increase the capability to perceive, recognise, 
translate and transfer non-standardised information, Kobayashi, (1993), Törnqvist 
(1993, pp. 167-169). According to this view, non-standardised information is 
communicated more efficiently through FTF contacts.  

The need to perform FTF contacts generates a demand for business travel. 
Hence, business travel is a derived demand, derived from the available business 
opportunities that are expected to positively influence a firm�s profits. Naturally, 
firms form expectations about the profits of FTF contacts that can be derived from 
its different types of business activities, e.g. selling, purchasing and administrative 
activities. The first part of this paper investigates the organisation of a firm in terms 
of its different types of business activities and the pertaining expected profit of an 
FTF contact. Hence, it is the demand side and its composition of actors in different 
sectors and business activities within the firm that are focused upon in this paper. A 
business contact is defined as the business interaction that occurs between firms, and 
between the spatially dispersed units of a firm. The focus is on the business 
activities that can be assumed to have high expected profits of FTF contacts in 
comparison with mediated contacts or no contacts at all. In such a context, a firm�s 
willingness to make business trips also implies a willingness to pay the costs of a 
trip. Hence, the paper will disregard in-house interaction.  
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It should be stressed that the paper will not go deeply into different matters 
concerning the use and benefits of information exchange. This paper is rather 
general in that respect. Casson (1997) is a main reference for a more thorough 
theoretical analysis of the benefits from information exchanges and the organisation 
of the firm. However, Casson does not discuss the choice between an FTF 
interaction and a mediated contact. As a consequence, he deals with the firm�s 
willingness to make a business trip only in an indirect way. The aim of this paper is 
to improve this type of analysis.  

Information exchanges associated with non-standardised information can, 
moreover, be assumed to describe many situations related to imperfect information, 
which is also a determinant that is important in a choosing between a mediated and 
an FTF contact. Therefore, this paper should be treated as an input to readers that are 
interested in empirical evidence within the area of the economics of imperfect 
information (Philps, 1988), since it acknowledges the relevance of imperfect 
information in choices between FTF contacts and mediated contacts. 
The present paper makes an attempt to estimate the relative willingness of making 
an international business trip. The willingness to make a trip is estimated as a 
function of decision makers� business characteristics, such as seniority, work 
assignment, type of industry, local company size, and whether the firm where the 
decision maker is employed is a registered import/export company. A logit model is 
used to estimate the expected utility of making or not making an international 
business trip, based on revealed preferences of employees in the Jönköping airport 
market area in Sweden during 1997 and 1998. This market area covers an area of 
approximately 150 kilometres in radius from the airport. The total number of 
employees in this area was 229 129, of which 47,465 were classified as decision 
makers, and accounted for approximately 98% of all international business trips in 
the area. The paper estimates the relative difference between making an 
international business trip or not. Hence, the statistical analysis does not make any 
distinction between the two cases of no-trip decisions, which may either be a 
decision to have a mediated contact or no contact at all.  
The outline of the paper is as follows. In section 2, the organisation of the firm and 
the expected profit of choosing an FTF business contact, a 
mediated/telecommunicated contact or no business contact at all is investigated. The 
expected profit of an FTF contact and its relationship to the firm�s inherent 
transaction costs is also discussed in this section. The relative expected profit of 
undertaking international business travel is estimated within a logit model 
framework in Section 3. Section 4 contains conclusions and suggestions for further 
research.   
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2.Transaction Costs and the Derived Demand for Business 
Trips  

2.1. Business Activities, The Organisation of the Firm and The 
Definition of Transaction Costs 

The demand for FTF communication obviously depends on the types of activities a 
firm conducts. A base for classifying and defining firms� business activities can be 
identified from Johansson (1987, 1996) and Ratti (1991). Johansson (1987) 
identifies three types of activities that generate contacts. These are (a) knowledge 
production and handling of knowledge, (b) service activities and (c) the handling of 
goods and standardised information. The first category (a) is associated with the 
firm�s renewal activities. The second category (b) involves the service activities that 
are necessary for the proper functioning of the firm. If the services are internalised 
they can be classified as administrative activities. The handling of standardised 
information in (c) can also be classified as administrative activities, when the 
standardised information is defined as activities directed towards the control and 
regulation within firms, Johansson (1996). The category (c) also contains handling 
of goods that may be classified as production and market delivery activities. Hence, 
from a firm�s perspective, we can observe (i) renewal activities, (ii) market 
activities, (iii) administrative activities, and (iv) production activities, as illustrated 
in Figure 2.1.  
 
 

 (i) Renewal activities (ii) Market activities  
  - Innovations   - Selling  
 - Knowledge  - Purchasing 
  - Imitations, etc. - Marketing, etc.
   
  
   
    
      The firm   
     
 

  (iii) Administrative activities   (iv) Production activities 
  - Accounting/transactions   - Physical production 
  - Monitoring   - Control 
 - Planning, etc.  - Distribution, etc. 
    

Figure 2.1. Four categories of business activities 
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Categories (ii) � (iv) may also be referred to as the market space, the support space 
(administrative activities) and the production space, respectively, as distinguished by 
Ratti (1991). In the same fashion, we can define (i) as the R&D space. What kinds 
of business communication/information flows are conducted/involved in these more 
general categories? 

From the above basic classification, we can further extend the definition of 
renewal activities to include creation of new business ideas, imitation of existing 
products and creation of new basic knowledge. Hence, the renewal activities can be 
seen as an integrated part of the firm�s R&D activities, partly in the form of one-
sided search for knowledge. Sellers� and suppliers� interaction activities can also be 
seen as renewal activity if they involve communication about changes in market 
demand, changes in tastes and introduction of new investment products on the 
market, Johansson (1993). The suppliers� business interaction is important for 
making sure that optimal technology is used and, hence, that the lowest production 
costs possible can be achieved.  

The second category, market activities, is connected with contracting and price 
negotiations, and the search for inputs or customers in the buying and selling 
processes. Administrative activities comprise a firm�s monitoring of activities and 
provision of in-house services that are not supplied from the market. These activities 
keep the production process going and direct the distribution of products in the 
firm�s distribution network. Business interaction related to these various activities 
influences the distribution of control and decision-making between the firm�s 
geographically dispersed production units.  

In line with figure 2.1, the above type of communication can be seen as 
providing inputs to production, marketing, renewal and administration activities. 
The frequency of contacts affects the transaction costs not only in negative terms 
such as telephone or travel costs, but also in positive terms by increasing the degree 
of mutual trust or confidence between business partners. The transaction costs are 
expected to decrease with increasing trust and confidence between business partners, 
which decreases the incentive to secrecy and thus, assures a greater sharing of 
information, Casson (1997, p 117).1  

The costs of communication, in each category, can be viewed as transaction costs 
if they are related to transfer of property rights (marketing, selling, and buying 
activities) or as �administrative� costs, according to Niehans (1987 pp. 676-679). 
Coase introduced this definition of transaction costs as marketing costs in the late 
1930s (Coase 1988, p. 6). The �administrative� costs concern all other activities not 
covered by Niehans�s definition of transaction costs.  

Coase�s transaction cost approach was later elaborated and defined by Dahlman 
to include �search and information cost, bargaining and decision cost, policing and 
enforcement cost�, Dahlman (1979, pp.148). From Coase�s and Dahlman�s 
definition, market-related transaction costs are inherent in business activities 
associated with information exchange, selling, purchasing and marketing activities 
between firms. Transaction costs within the firm were defined as those costs that are 
associated with production, administration, management and R&D activities within 
the firm.  
                                                           
1 To get a wider view and examples of the role of trust and intensity of trust in the business network, see 

Casson (1997, pp 117- 145). 
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However, following Cheung (1987, pp. 55-57), the term transaction cost is not a 
clear-cut definition. Cheung defines transaction costs as �all those costs not directly 
incurred in the physical process of production�. Compared with Niehan�s definition, 
this definition also comprises the costs generated by the monitoring of performance 
within the firm. Cheung�s definition of transaction costs is primarily focused on the 
bargaining and contract processes in the economy. The transaction costs associated 
with bargaining and setting up contracts between, as well as within firms, have been 
treated in more detail also by Williamson (1979), Cheung (1969), Hart et al. (1987), 
and Alchian et al. (1972).  

The present paper will use the term marketing costs to describe what Dahlman 
(1979) defines as transaction costs. The term internal transaction costs will be used 
to describe what Niehans defined as �administration� costs, which also 
compromises the costs for monitoring performance. Hence, marketing costs appear 
only between firms and internal transaction costs appear only within a firm.  

From this, we expect the market category in Figure 2.1 to have a high proportion 
of marketing costs relative to the internal transaction costs. In accordance with the 
definition of internal transaction costs, this costs are most likely to appear in the 
administrative and production categories. However, business service activities of a 
large format are more complex. Therefore, since we disregard in-house interaction, 
large companies are assumed to generate administrative marketing costs especially 
associated with organisational issues, accounting, financial and insurance business 
service activities. Some of the transaction costs associated with this category might 
or might not be internalised depending on the size of the company and the 
reoccurrence of a particular service. Regarding renewal activities, the proportion of 
internally generated transaction costs is somewhat ambiguous and depends on the 
need for inter-firm co-operation and the need to search for information and 
knowledge outside the firm.  

2.2. The Choice of Form of Interaction  
Transaction costs affect a firm�s profit. However, these costs differ between forms 
of interaction. The choice of which may influence the expected profit of a business 
contact. The profit associated with a business contact is not known ex ante. Instead, 
it has to be estimated based upon perceptions, expectations and earlier experience. 
Obviously, the decision to make a particular business contact is determined by the 
perceived profitability of an underlying business opportunity. This business 
opportunity may incorporate several business activities and business interactions 
before it is realised. The choice of a particular business opportunity may be 
associated with a number of expected business interactions. To each interaction one 
can assign an expected profit outcome, E(πn), where n is the particular business 
interaction. 

Mediated and FTF communication are different ways of acquiring contacts. The 
choice of a particular FTF business contact depends on the expected profit of an 
FTF interaction, E(πF), and should be compared with the expected profit of a 
mediated contact, E(πM), and the expected profit of no contact at all E(π ). The term 
π  is defined as the reservation profit level or the opportunity profit. This value is 
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set by the second best business opportunity not realised because of capacity 
constraints or lack of expected profitability. A business trip is conducted if E(πF) > 
E(πM) and E(πF) > E(π ). In other words, an FTF contact is chosen if the expected 
profit of making an FTF contact is greater than the two other options.  

From this perspective, we might ask ourselves; what is the difference in the 
expected profits of the two forms of interaction? Obviously, the cost of a mediated 
contact is considerably lower than that of an FTF contact. We can observe that the 
travel costs, the cost for travel time (the employee�s opportunity cost) and the cost of 
setting up the meeting influence only E(πF), not E(πM). Hence, in order to motivate 
an FTF contact the additional revenues or the reduced transaction costs for this form 
of interaction must exceed those of a mediated contact, in such a way that E(πF) 
becomes greater than E(πM).  

The most efficient form of interaction depends on the purpose, quality and form 
of the required information. According to Andersson and Johansson (1984), 
Kobayashi (1993) and Törnqvist (1993, pp. 164-169), the extra profit of an FTF 
contact may come from its capability to reduce uncertainty better than a mediated 
contact, especially in the exchange of complex information. Törnqvist (1993), 
Kobayashi et al. (1993) and Sasaki (1993) define the level of uncertainty and 
knowledge in the information exchange in terms of standardised and non-
standardised information. A high level of non-standardised information is 
transferred in situations with inherent uncertainty because of a lack of routine and 
trust between business partners. Many of these situations can be associated with 
theories of imperfect information that occurs in auctions, price search, predatory 
pricing etc. (Philps, 1988). This also implies that, as the information exchange 
becomes repetitive, it becomes more standardised (less imperfect). Hence, as the 
repetitiveness of the information exchange increases, the probability of choosing an 
FTF contact decreases.  

Tacit knowledge can also be added to this definition of non-standardised 
information. The concept of tacit knowledge was introduced and developed by 
Polanyi (1998 and 1983). Polanyi (1983, pp. 4) states: �we can know more than we 
can tell�. Implicit, this means that a salesman can show the usefulness of a particular 
�tacit� product only through demonstrations directly to the customer. Obviously, this 
kind of situation is strongly connected with FTF communication and can be 
expected to have a low expected profit, if conducted via a mediated contact. 
Therefore, in general, we can assume that the expected profit from a mediated 
contact decreases, relative to an FTF contact, as the level of non-standardised 
information increases. The reason for this is that a mediated contact cannot, to the 
same degree, help to evaluate the underlying business opportunity and, thus, 
receives a lower expected profit outcome than an FTF contact. The above discussion 
suggests that  

 
• business opportunities that depend on a high degree of non-

standardised information also carries high transaction costs.  
 
This conclusion is mainly based on arguments of the following type: �in one way or 
another, transaction costs are incurred in an effort to reduce uncertainty� and � with 
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increasing complexity, transactions cost tend to increase rapidly�, Niehans (1987). 
Hence,  
 

• the situations in which FTF interaction occurs would also indicate 
where high transactions cost occur, in addition to the pertinent travel 
costs. 

 
However, it should also be stressed that a business contact involves at least two 

individuals. Hence, the condition, which applied for an arbitrary firm, must also be 
satisfied for the potential business partner. Moreover, the expected profit and the 
pertinent components may differ between the two interacting firms. A matching 
process occurs before a business interaction is organised, Kobayashi et al. (1998). 
This process leads to marketing costs in the form of search and information costs. 
The matching process implies that the expected profit varies depending on who the 
potential business partner is. In line with Williamson (1979, pp 239-240), we may 
state that when the expected profit and the pertinent components differ depending on 
the business partner, the expected profits are idiosyncratic. To simplify, we can 
assume that this is accounted for in our earlier definition of expected profit. 

2.3. The Expected Profit of Face-to-Face Interaction 
Let business opportunities refer to business interactions not only between firms but 
also between spatially dispersed units within a firm. Then, we can extend our 
discussion to incorporate internal and external business interactions as well. From 
the previous section, we conclude that  
 

• the expected profit of an FTF interaction increases with the share of 
non-standardised information exchanges inherent in firms� selected 
business opportunities.  

 
For which types of interaction/transaction can we expect a high level and a low level 
of non-standardised information? Moreover, which conditions make transaction 
costs high and what will the optimum level of FTF interaction be? Törnqvist (1993), 
Kobayashi et al. (1993) and Sasaki (1993) argue that  

 
• a high level of non-standardised information is included in situations 

that occur in decision-making, planning, transactions and 
negotiations with other firms and customers.  

 
External business contacts can be assumed to involve a high level of non-

standardised information exchanges, particularly, when they comprise new business 
opportunities. In accordance with Sasaki�s definition of the routine functions of the 
firm, standardised information is related to production, shipment, bookkeeping, 
collecting information at the plant level and transmitting information to executives. 
Hence, an FTF contact within the firm can generally be assumed to have a lower 
expected profit than an FTF contact between firms. One obvious reason for this is 
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that the expected profit of the information exchange stays within the firm. In the 
case of external information exchange, the business partner might use the 
information to realise a pertinent business opportunity with another partner. This 
implies that the degree of uncertainty increases and, thus, that the share of non-
standardised information increases. Hence,  

 
• the expected profit of FTF contacts increases with the number of 

external business opportunities selected by the firm.   
 

Seniority can be expected to reflect the right to make decisions and the 
employees� competence level, which is important in negotiations and is a 
prerequisite for the transfer of knowledge. This means that employees with high 
seniority are likely to be involved in the exchange of non-standardised information. 
Standardised information, on the other hand, can often be exchanged through 
employees with less competence. Since seniority is associated with high wages, the 
transaction costs, in terms of the cost of travel time and the time costs during the 
interaction, are high in comparison with situations where standardised information is 
exchanged. In turn, this implies that the marginal expected revenues from the FTF 
interaction must be comparatively higher than those from a mediated contact, since 
the optimal level of FTF interaction obtains when the marginal costs of interaction 
equals the marginal revenues. 

With the above in mind, we may discuss the expected profit of an FTF business 
interaction among the four categories in Figure 2.1, without considering a firm�s in-
house interaction. Consider first renewal activities. Obviously, the economic 
realisation of new business ideas is associated with a high level of non-standardised 
information exchange. These types of activities transfer tacit knowledge with 
complex interpretations. The element of uncertainty inherent in these types of 
activities also leads to attempts by firms to achieve risk-sharing and synergy effects 
from know-how and risk capital, which further generate a large number of external 
non-standardised information exchanges. Hence,  

 
• the expected profit of FTF contacts is assumed to be high in the 

renewal activity category. 
 

The business communication involved in the market category is mainly 
associated with external information exchange related to negotiations, contract 
signing and demonstration of products that may lead to a flow of goods and services. 
Therefore,  

 
• the expected profit of FTF contacts is assumed to be relatively high 

in the market activity category, particularly in markets with a large 
number of products, short product life cycles, and a high degree of 
competition, Johansson (1993, 1987).  

 
Short product life cycles require that customers must be induced to buy the existing 
version of a product and not wait for new and improved designs. If the firm is 
intensively involved in co-operation associated with renewal activities, the expected 
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profit of an FTF contact may be considerable because the co-operation in R&D 
implies negotiation about contracts describing how new assets will be used, by 
whom, and at which amount. 

Referring to earlier arguments, administrative activities can be assumed to 
contain a high degree of standardised information exchange. This is especially true 
when the purpose of the information exchange is to provide a standardised service 
connected to a firm-specific competence. Moreover, as the intra-firm interaction 
becomes repetitive, the information exchange becomes more standardised. 
Therefore,  

 
• the expected profit of an FTF interaction is likely to be low in the 

administrative activity category, with a possible exception for 
executives. 

  
The last category, i.e. production activities, is related to the physical production 

process and goods-handling activities that occur within the firm.  
 

• The production activity category is expected to have a low expected 
profit associated with FTF contacts.  

 
The reason for this is that most of the employees in this category are involved in the 
physical production, which in general does not demand many business contacts 
outside the production facility. 

 Figure 2.1 shows a general picture of the organisation of a firm. Obviously, the 
number of business interactions and the frequency of the different activities differ 
between industries as well as between firms within a particular industry. Our 
approach is that FTF interaction is used in the exchange of non-standardised 
information. In turn, this can be associated with non-standardised products. Hence,  

 
• the expected profit of FTF business contacts will depend on the type 

of product under consideration.  
 

Let us make the following assumptions. Standardised products have a low degree 
of uncertainty regarding the selling and purchasing process and are usually easier to 
sell through a mediated contact than a non-standardised product. Components, 
consumer goods and routine services are assumed to be more standardised than 
investment goods and advanced services. However, there is no clear-cut distinction 
between these two types of products, since recurrence of similar business 
opportunities gives the product a more standardised character. Nevertheless, the 
non-standardised element in a transaction is considered to be high for new and 
complex products. From this, we may argue that, in general the following 
conclusions apply: 

 
• Agriculture, forestry, energy and water supply, transportation, 

construction and public service are sectors that have a low expected 
profit of FTF interaction.  
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These industries sell mainly primary products and services and most of their 
employees are occupied with the physical production and administrative function of 
the firm.  
 

• The manufacturing industry is expected to have a somewhat higher 
expected profit associated with FTF contacts,  

 
This hypothesis is in turn based on the assumption that the share of non-standardised 
products is higher than average in this sector where renewal activities are more 
frequent than in other sectors.  
 

• The service sector is assumed to have a higher expected profit 
associated with FTF contacts than other sectors.  

 
This characterisation is especially reasonable when we consider the advanced 
business service sectors containing consultancy, finance and insurance services. 
  

• The commerce sector can be assumed to exhibit a high expected 
profit of FTF contacts, since the frequency of market contacts is 
high and since the sector�s main focus is on buying and selling 
activities.  

3. The Perceived Profit of an International Business Contact  

3.1. Short and Long-Distance Business Interaction  
The previous tentative discussion has generated assumptions about what determines 
the expected profit of a firm�s FTF contacts. What remains is to make a clear 
distinction between short and long-distance business interactions and no interaction at 
all. This is important since the empirical analyses are based on the choice of making a 
long-distance business trip or not. How will the distance affect the choice between an 
FTF contact and a mediated contact among the business activity categories in Figure 
2.1?  

Consider the choice between an FTF, a mediated interaction and no interaction at 
all between two business partners with respect to a short versus a long-distance 
interaction. Obviously, as the distance between the interacting partners becomes 
greater, for a given business opportunity, the expected profit of a particular FTF 
interaction decreases because of increased travel costs. Hence, the marginal revenues 
from a contact must be higher in order to motivate the increased marginal costs. This 
implies that  

 
• the involved amount of non-standardised information has to be greater 

for long-distance FTF than for short-distance interaction. 
  

In some situations the non-standardised information is, naturally, greater because 
as the distance increases, the knowledge of the economic environment can be 
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expected to decrease, since the differences in culture, language and the institutional 
framework become greater. This is accentuated for international business interactions. 
From this perspective one may hypothesise that  

 
• the expected revenues from an FTF interaction must be large to 

compensate for the travel costs, including time costs, and in some 
cases even larger to compensate for a greater level of non-
standardised information.  

 
Increased non-standardised information and travel-related costs may decrease the 

expected profit in such a way that the reservation profit level becomes higher than the 
expected profit of an FTF contact. Hence,  

 
• the probability of not making a business contact at all increases with 

distance.  
 
In this sense, the distance is an important factor as regards the number of long-
distance contacts made between firms. However, the reservation level depends also on 
where the firm is placed, i.e., on which opportunities the firm has. From a location 
perspective one may argue that 

 
• the expected profit of a long-distance FTF interaction is determined 

by a firm�s need to establish and maintain contacts that are not 
possible or are less productive in their home region.  

 
Thus, the expected profit from long-distance business contacts depends on the location 
of the sources of production inputs, production units, services and markets, and their 
inherent degree of non-standardised information as discussed in the previous section. 
Therefore, the firm�s needs to make long-distance contacts decrease with the distance 
to requested sources. From this perspective, a firm�s market size is an important 
factor. Hence, 
 

• the larger an establishment�s optimal market size is, and the more 
dispersed the market is in space, the greater the expected profit for a 
long-distance FTF contact will be. 

  
The location of the production units, the number of geographically dispersed 
production units and the size of these units will depend on the market size for the 
actual product, the scale advantages and the quality of the transportation network, 
Weber (1929) and Christaller (1966). Moreover, the market size itself is the 
explanation for the number of advanced business services, Rivera-Batiz (1998). 
Studies of the economy in Sweden, the US and other industrialised countries indicate 
that knowledge production, handling of knowledge and service activities demand 
large market areas, and, therefore, the firms are concentrated in metropolitan nodes, 
Johansson (1987). However, routine service industries (e.g. routine financial, 
insurance and legal services) should be distinguished from advanced service 
industries, since the former require a smaller market size and a lower level of 
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manufacturing and export activities than advanced business services, Cappellin 
(1986).  

With the above in mind, we may discuss the expected profit from a long-distance 
FTF contact among the four categories in Figure 2.1. The local firms' ability to adapt 
to changes in the market is partly determined by the access to advanced business 
services, Marshall  (1982). Therefore,  

 
• the renewal category may generate a high expected profit from a long-

distance FTF contact.  
 
The background to this assumption is that renewal activities require deliveries of 
advanced business services that are highly specialised and concentrated to 
metropolitan areas. In addition, the location of a university and public R&D 
laboratories, that are highly spatial concentrated, may explain part of the volume and 
structure of long-distance business travel in this category.  
 

• With regard to the market activity category, the expected profit 
associated with long-distance FTF contacts is assumed to be high for 
business interactions associated with large market areas and sales 
units with multiregional market areas.  

 
Market activities are conducted in all sectors of the economy. At the same time, the 
location of exhibitions and trade fairs plays an important role as a means of contacting 
suppliers and customers. This means that the pertinent business trips will display 
geographical concentration. 

 
• The expected profit of long-distance FTF interactions related to 

production activities depends on the degree of geographical dispersion 
of the production units.  

 
Obviously, the geographical dispersion also affects the expected profit of the long-
distance interaction administrative activities. Moreover, it can be affected by the 
renewal category as well, especially with regard to the implementation of new 
production technology and new products.  

From this we may draw further conclusions. The market size in geographical terms 
can be expected to increase with the size of a company and may, thus, reflect the 
expected profit of long-distance FTF contacts, especially for firms in the 
manufacturing sector. Hence,  

 
• willingness to make long-distance business trips increases with the 

size of the company.  
• willingness to make such trips can also be expected to be lower in the 

construction and financial sectors, as well as in insurance and other 
routine business services than in other sectors.  
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This same applies to the public sector, since public services are more local in nature. 
Finally, we can expect  
 

• the level of seniority of the business partners involved in FTF-
interaction to increase with the distance between the business partners.  

 
From our earlier conclusion it follows, that the degree of non-standardised information 
exchange increases with the distance between the business partners.  

3.2. Discrete Choice Models and the Willingness to Make an 
International Business Trip  

This paper investigates firms� willingness to make an international business trip, 
which is assumed to depend on the expected profit associated with FTF contacts. How 
can we measure differences in firms� willingness to engage in international FTF 
contacts and, hence, to pay for the pertinent trips? From an observer�s point of view, 
we may consider a risk-neutral profit maximising firm, n, that derives its profit, πin, in 
accordance with the following formula: 

 
πin = Vin(βixi) + εin,    (3.1) 
 

where i = 0 refers to not making a particular international FTF business contact, and i 
= 1 refers to realising such a contact. The variable εi represents the profit not 
accounted for or not measurable by the observed function Vi. This is a function based 
on observed characteristics xi and its pertinent parameter βi. If the firm n chooses to 
make the particular FTF contact, this reveals that π1n > π0n.  

According to Ben-Akiva et al. (1985), if we assume that ε0n and ε1n are extreme 
value distributed random components with an expected value of zero, then the 
difference εn = ε0n - ε1n has a logistic distribution. This assumption will give rise to 
the analytically convenient logit model, and in the binary case above we obtain the 
following choice probability for making an FTF contact, Pn(1), as described in (3.2) 

 

Pn(1) = )n0Vn1V(exp1
1

−−+ µ  (3.2) 

 
where �exp� signifies the base of the natural logarithm. Hence, given the 
characteristics xi, and the parameters βi, V can be estimated to provide a general 
understanding of how the x-variables contribute to the differences in the profit from 
making an FTF contact or not making one. The coefficient µ is a scale parameter. 
This implies that it is the relative difference, among the observed characteristics, that 
is revealed by the model. Moreover, by means of the partial derivatives of the 
estimated function in (3.2), the marginal effects of making an FTF contact or not 
making one can be derived, where the marginal effects reveal the relative 
willingness to make an FTF contact. Another method to estimate the willingness to 
make an international business trip can be performed by using a Probit model. 
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However, in a binary case the results from a logit and a Probit model are very 
similar to each other. The difference between them is that the Probit model has a 
joint normal distribution instead of an extreme value distribution. This implies that 
the error terms for each alternative can have a different variance and can be 
correlated with other alternatives. In the logit model the alternatives are restricted to 
have the same mean and variance, and to be uncorrelated (independent from other 
alternatives). The difference between the models may be considerable only in a case 
with more than two alternatives. In a binary case the alternatives are dependent only 
on each other. Hence, there are no other alternatives that they can be dependent on 
(Train, 1993).  

 In the previous sections we emphasised that the expected profit from an FTF 
interaction depends on characteristics such as (i) the seniority and competence of the 
employees, and (ii) the work assignment of the employees. Moreover, we studied 
how the firm�s willingness to make a trip depends on (iii) which sector it belongs to 
and (iv) how many employees the establishment has. To get a picture of firms� 
willingness to make a business trip, a survey of the international travel behaviour of 
decision makers in the Jönköping region in southern Sweden is used. Our dependent 
variable is binary, with the value one if the respondent has made at least one 
international business trip the last six-month period and zero for no trips.  

In the estimation, four sets of dummy variables were used. In accordance with 
the discussion in previous sections, these variables were assumed to reflect the 
willingness to make an international business trip. In addition, the cost of such a trip 
is an indicator of the expected profit associated with each particular trip.  

 
I. The first set of dummy variables shows whether the respondent is a white-

collar manager and business owner. The two variables are assumed to have a 
positive influence on the expected profit of an FTF interaction. They are 
assumed to reveal the employee�s seniority level and competence. 

 
II. The second set of dummy variables shows the employees� work assignments 

i.e. activities such as production, marketing (selling, purchasing, marketing, 
and information), administration, R&D and a separate category labelled �all 
activities�, for employees who stated that they were more or less involved in 
�all� activities. In the last category, 50% stated that they were the 
President/Manager of the establishment. The production and the 
administrative activities are assumed to be negatively related to a firm�s 
expected profit of FTF contacts, whereas marketing, R&D activities and �all 
activities� are assumed to be positively related. The category �all activities� 
is assumed to be positively related because of the high proportion of 
Presidents and Managers, and it also indicates high seniority. 

 
III. The third set of dummy variables shows which industry the respondent works 

in. The manufacturing industry and the service sectors (recreational and 
transport, finance, insurance and other business services) are expected to 
show a positive relationship with the expected profit of FTF interactions 
relative to the other sectors. The agriculture, forestry, energy and water 
supply, as well as, the construction and the public sectors are expected to 
have a negative influence on the expected profit of FTF interactions. 
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IV. The fourth set of dummy variables shows how large the respondent�s 

establishment is in terms of five size categories. The expected profit of FTF 
interactions is expected to be positively related to the size of the 
establishment.  

 
The data also contains information about the export/import activities of the firms 

and the age of the respondent. This information is included in the estimations of a 
firm�s willingness to make a long-distance trip. A firm that conducts export/import 
activities is expected to have a higher willingness to make a long-distance trip than 
other firms. The age variable is the only generic variable and is expected to have a 
positive influence on the expected profit of FTF interactions. Moreover, since the 
marginal effect depends on at which point on the curve it is estimated, it can be of 
particular interest to estimate the marginal effects for particular strata. In particular, 
one may compare the manufacturing industry and the non-manufacturing industry, 
bearing in mind that the manufacturing industry has a high share of 
exporting/importing firms. It should be stressed that by estimating the willingness to 
make an international business trip, we implicitly reveal the firm�s international 
dependence.  

3.2.1. Activity Characteristics of Trip-Makers 
Table 3.1 shows the estimated parameters and the marginal effects of making an 
international business trip among 719 decision makers in the Jönköping area during 
a six-month period, running from September 1997 to March 1998.2 The decision 
makers were defined and randomly chosen in three strata through the Swedish Post 
Office�s PAR-Guiden and the pertinent list of addresses.3 This sampling strategy 
was used, because the business travellers make up a very small proportion of a 
simple random sample among all employees. Moreover, there was a particular 
interest in the travel behaviour of the employees in the public sector. However, the 
sampling strategy has a side effect. The proportion of trip makers in different 
subgroups is not equal to the proportion of the different populations. Hence, the 
parameter estimates will be biased. Since the population proportions were known 
with respect to the decision makers� gender, export and/or import activities, work 
assignments, industry, and company size, each respondent could be assigned a 
weight, Ni, such that the sample proportions became equal to the proportions in the 
total population. Since all variables are dummy variables, except for the age 
variable, the presented mean of each x-variable shows the population share of the 
particular characteristic. The mean presented in parenthesis shows the share of the 
reference variable. The survey shows that  

 
 

                                                           
2 The total number of workers in the Jönköping market area was 229,129 in 1996. The number of 

decision makers was 47,465 according to the Swedish Post Office in 1997. 
3 The strata were decision makers within: (i) registered companies with export and/or import activities, 

(ii) companies with non-registered export and/or import activities and (iii) the public sector. 
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• the share of decision makers that made at least one international 
business trip was 0.19. This is equivalent to a share of 0.04 for the 
whole working population in the area.  

 
In addition, the number of international business trips made was 29,158 and the 
average number of trips per decision maker was 0.61 and per person employed 0.13. 
The weighting procedure, estimations and marginal effects were made using the 
statistical software package LIMDEP.  

Before we draw any conclusions from Table 3.1, it should be stressed that all the 
explanatory variables are dummy variables, expect for the age variable. The 
estimated constant reflects the situation when all explanatory variables are zero. 
With regard to the set of dummy variables showing the decision maker�s work 
assignment, industry and company size, the case with zero value of the dummies 
applies to a situation where the work assignment is production related, the industry 
is the manufacturing industry and the size of the workplace has less than 10 persons 
employed. Therefore, they are the reference variables within each set of dummy 
variables. Hence, in the case when the work assignment is a selling activity the 
estimated coefficient reflects the change in willingness to make a trip. In accordance 
with formula (3.1) and (3.2) this change in the propensity to travel reflects the 
difference in expected profits when the selling activity is compared with the 
production activity. Evidently, the same interpretation is valid also in the case of the 
derived marginal effects. It should also be stressed that there are no multicollinearity 
problems among the variables, except for the export/import variable and the 
manufacturing industry variable.4 The Z-value should be interpreted as ordinary t-
values. The underlined figures, regarding the marginal effects, show where there are 
significant differences between the marginal effects for each stratum and the 
marginal effects based on all observations.  

Consider part 1 in Table 3.1. It shows the effect of being registered as an 
import/export firm and the effects of the respondents� seniority and competence 
level.  

• The import/export variable and the decision maker�s seniority level are 
positively related to the expected profit of an international FTF contact, 
as expected.  

However, the coefficient for the age variables is not significantly different from 
zero. A reason for this is that there is a cluster of decision makers between 50 and 60 
years, primarily, because of the demographic structure of Sweden. 31 percent of the 
white-collar managers were born between 1940 and 1950. Regarding the marginal 
effects, we can observe that the willingness to make an international business trip is 
considerably greater if the decision maker is employed in the manufacturing 
industry.  

Now consider part 2 and the seven different work assignments. Production-
related work assignments show the lowest expected profit of making an FTF 
contact. All other work assignments have a higher expected profit from an FTF 
contact. All the effects are positive, relative to the reference group, i.e. the 

                                                           
4 The correlation between the two was 0.67 
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production activities. However, it is only the selling and the R&D activities that are 
significantly different from the reference group.  

• It is the selling and R&D related work assignments for which the firms 
are most willing to make a trip, especially when the assignments are 
performed within the manufacturing industry.  

Compared with the two above-mentioned cases, the purchasing, administrative, 
marketing and information-related work assignments are not that different from the 
production-related work activities. Somewhat greater differences were expected 
concerning the market-related purchasing and marketing activities. The estimate for 
the purchasing activities can be explained by a pattern where  

• the salesman travels to the purchaser to a greater extent than the 
purchaser travels to the seller.  

 
Table 3.1. Binary logit model and marginal effects of making an international 

business trip 
 

 Logit Model Marginal Effects (at means)
Characteristics Estimations All obs. Non Manuf. Manuf.
Variables   (PART 1) Coeff. Z-value (S.E) Mean Coeff. Coeff. Coeff.
Constant  -3.460 -4.7 (0.740) ----  -0.416   -0.448  -0.865  
Export/import 
activities 

0.698  2.0 (0.353) 0.09 0.084 0.090 0.174 

Age 0.007  0.6 (0.012) 46.4 0.001 0.001 0.002 
White-collar manager 1.152  3.8 (0.300) 0.50 0.139 0.149 0.288 
Business entrepreneur 1.511  4.0 (0.377) 0.18 0.182 0.196 0.378 
Work assignments  (PART 2)      
Production activities*) ---- ---- (0.27) ---- ---- ---- 
Selling activities 1.403   3.8 (0.366) 0.14 0.169 0.181 0.351 
Purchasing activities 0.201    0.4 (0.555) 0.04 0.024 0.026 0.050 
Administration 
activities 

0.017    0.1 (0.327) 0.37 0.002 0.002 0.004 

Marketing, 
information activities 

0.153    0.3 (0.545) 0.05 0.018 0.020 0.038 

R&D activities 2.006   3.2 (0.627) 0.02 0.241 0.260 0.501 
All activities **) 0.560    1.4 (0.397) 0.11 0.067 0.073 0.140 
Industries (PART 3)       
Manufacturing sector*) ---- ---- (0.19) ---- ---- ---- 
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Agricult., Forestry, 
Energy and Water 
supply 

-0.483   -0.8 (0.607) 0.03 -0.058 -0.063 ---- 

Construction sector -1.026 -1.9 (0.544) 0.06 -0.123 -0.133 ---- 
Commerce sector -0.223  -0.6 (0.369) 0.13 -0.027 -0.029 ---- 
Recreational services 
and Transportation 
sector 

 0.055   0.1 (0.493) 0.05  0.007  0.007 ---- 

Finance, Insurance 
and Business services 

-1.165 -3.3 (0.352) 0.28 -0.140 -0.151 ---- 

The Public sector -1.263 -3.4 (0.374) 0.26 -0.152 -0.164 ---- 
Local Company size (PART 4)       
Company size 0-9*) ---- ---- (0.23) ---- ---- ---- 
Company size 10-19 0.460 1.2 (0.378) 0.21 0.055 0.060 0.115 
Company size 20-49 1.219  3.2 (0.382) 0.22 0.147 0.158 0.305 
Company size 50-199 1.162  2.8 (0.412) 0.19 0.140 0.151 0.290 
Company size 200- 1.640  3.7 (0.447) 0.15 0.197 0.213 0.410 
*) Reference group 
**) Treated as a separate activity group since they stated they were involved in 

several activities 
Summary statistics       
Number of observations = 719 
Log likelihood function when all parameters are zero, L(0) = -525 
Log likelihood function at its maximum, L(β) = - 283 
Pseudo R2-adjusted = 1 - (L(β) Number of estimated parameters) / L(0) = 0.501 

 
 

It is somewhat surprising that the work assignment �all activities� did not show a 
greater willingness to make an FTF contact, since in this case we have a large share 
of president and manager activities. The presidents and manager signify a high 
seniority and competence level, and could therefore be expected to have a high 
expected profit associated with an international FTF contact. 

3.2.2. Sector Characteristics of Trip-Makers 
We now continue by considering the willingness to make an international business 
trip among various industries. The assessment refers to part 3 of Table 3.1.  

 
• The manufacturing industry together with the recreational services and 

the transport sector show the greatest willingness to make a trip.  
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All other signs are negative, showing a lower expected profit from FTF contacts 
than the reference group. However, the agriculture, forestry, energy and water 
supply and the commerce sectors are not significantly different from the two earlier 
industries. With regard to the agriculture, forestry, energy and water supply sector, 
and the recreational services and the transport sector, this is surprising since the 
enumerated sectors can be expected to have a large share of routine-services. 
However, we may recognise that  
 

• Jönköping is an established transport, warehousing and exhibition 
region.  

 
The construction, the public and the financial, insurance and other business 

services sectors exhibit the least willingness to make a trip. This corresponds to our 
hypotheses about the construction and public sectors. We have previously assumed 
that their market size is smaller than for the rest of the sectors.  

 
• Our initial hypotheses were not that the finance, insurance and other 

business services would have the lowest level of willingness to make a 
international business trip.  

 
However, the result may be explained by the fact that we study a medium-sized 
region with a rather small population. The advanced business-services sector was 
expected to have a larger market size and, therefore, to be located in metropolitan 
areas. This assumption is also partly supported by the high willingness to make an 
R&D-related trip. With respect to non-manufacturing industries, the marginal effects 
do not show any significant difference.  

Part 4 in Table 3.1 shows that the willingness to make a trip increases with the 
size of the company. In most of the previous cases the willingness to make a trip is 
greatest for the manufacturing industry. This reflects that  

 
• the geographical market extension can be expected to increase with the 

size of the company and/or that a firm may accomplish scale advantages 
in travel when the local company size exceeds 20 employees.  

4. Conclusions and Suggestions for Future Research 
In this paper, it has been stressed that a decision to make a business contact is 
related to the perceived profitability of the pertinent business opportunity and that 
the expected profit associated with a business interaction is correlated with the form 
of interaction. The arguments put forward imply that transaction costs are higher in 
the case of FTF interaction than in the case of mediated interaction. In general, 
transaction costs are assumed to increase as the degree of non-standardised 
information exchange increases. Non-standardised information is characterised by a 
low degree of recurrence and a high degree of tacit knowledge and uncertainty. 
Moreover, we attempt to establish that the choice of FTF contacts are associated 
with non-standardised products and high transaction costs, net of travel costs. 
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Given this background, market and renewal activities are assumed to have a 
greater willingness to make an FTF contact (business trip) than activities related to 
production and administration. By relating non-standardised information to non-
standardised products, manufacturing industries and advanced business-services are 
expected to show great willingness to make an FTF contact. In addition, willingness 
to make a trip is expected to increase with the level of seniority of trip makers, since 
this attribute is strongly related to non-standardised information.   

The analysis assumes that the market size of the firm increases with the firm 
size. The empirical analysis supports this and most of the other assumptions 
formulated in this concluding part of the paper. It is shown that willingness to make 
an international FTF contact is positively related to trip makers who own the firm, 
have a high level of seniority and work with sales and R&D activities. Moreover, 
willingness to make a trip increases with the size of the establishment and is greater 
for the manufacturing industry than for other industries. 

How could the empirical observations in this study be extended to future works? 
One natural extension would be to classify firms with regard to their R&D intensity, 
their growth rate and stages in a product life-cycle context. This would be one way 
of identifying a firm�s demand for non-standardised information exchange. 
Moreover, the empirical work should be incorporated in a theoretical framework of 
imperfect information in order to examine the relationship between the demand for 
FTF contacts and conditions of imperfect information. 
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CHAPTER 4 
 

Revealing the Economic Geography of 
Business Trip Attraction 

 
 
 

Peter Hugoson and Lars Pettersson 
 
  

 
 

Abstract: 
 
Progressive economic integration has been one of the most characteristic aspects of 
economic development in the last few decades, worldwide as well as in Europe and 
on a regional level. In the field of interregional and international trade, geographical 
structure and space have been given great attention during this period.  

In this paper, we analyse the domestic regional business attraction in Sweden, 
assuming that interregional business trips can be used as a proxy for regional 
business attraction. The analysis is made in a spatial context, taking into account 
spatial lag and spatial error effects as statistical evidence of spatial regional 
associations. In the empirical study, we also investigate if any structural changes in 
the interregional business attraction have occurred during the 1990s.  

According to our study, the size of the working population is the variable that 
provides the best explanation for the variation in regional business attraction. 
However, the economic geography, in line with the Christaller central place theory, 
also plays an important role together with access to producer and consumers 
services. The magnitude of regional business attraction is not stable over time and is 
becoming greater in large and medium-sized regions.     
 
 
Key words:  Regional Business Attraction, Long-distance Business Trips, Regional 

Size, Spatial Structure, The Service Sector and Spatial Data Analysis. 
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1. Introduction 
In the framework of urban economics and the new trade theory, models that explain 
regional specialisation and concentration in production and consumption frequently 
use the assumption of increasing returns and monopolistic competition (Henderson, 
1985; Mills, 1994; Rivera-Batiz 1988; Krugman 1993; Fujita, Krugman and 
Venables, 1999). Cities attract business activities since, among other things, they 
facilitate face-to-face interaction. In the above framework, it is common to make a 
distinction between those products that are not sold outside the region and those that 
can be traded between regions. The service sector is often assumed to sell a major 
share of its output inside the region. Increasing returns in both producer and 
consumer services can explain why regions differ in size and in industrial 
composition. The market size itself is actually able to serve as an explanation for the 
number of services located in a region (Rivera-Batiz, 1988). This important factor 
reinforces the cumulative pattern in the growth of cities and regions. Large regions 
tend to have a large number of services represented in the local supply as well as a 
large diversity of demand (Johansson, Strömquist & Åberg 1998). For the same 
reasons, it is rational to expect that the market size will be the primary explanation 
for the pattern of interregional business attraction. A large region provides a large 
number of potential business opportunities, i.e., the number of potential partners, 
customers and suppliers is large. The interregional business attraction of large 
regions can therefore be expected to be great. Moreover, the regional business 
attraction can be expected to increase over time in regions with a growing number of 
producer and consumer services.  

What does �business attraction� signify in this paper? To answer this, we 
observe that an individual firm in a given region has potential business opportunities 
both inside and outside the region. Such opportunities may be related to (i) R&D co-
operation with other actors, (ii) improving conditions and contracts with regard to 
input deliverers, and (iii) developing relations with existing customers and finding 
new customers. Many of these opportunities may be difficult to realise without a 
certain amount of direct face-to-face (FTF) contacts. When these contacts take place 
outside the region we observe interregional business trips. Such FTF contacts can 
occur in one of the actors� home region or in a third region. Hence, a region�s 
attractiveness as a meeting point depends upon the business opportunities it offers as 
well as on its attributes as a meeting hub. A region that is a meeting hub may host 
e.g. airport and/or exhibition and conference facilities.   

The focus of this paper is on each individual region�s capability to attract 
business contacts in the form of FTF contacts. Certain regions have much higher 
attractiveness than others do, and this reveals that trip makers expect FTF-contacts 
to be more valuable and profitable in these regions. In this way, the spatial pattern of 
business attraction has some influence on the business interaction in a system of 
regions and the direction of the contact formation.  

The purpose of this paper is to analyse how interregional business attraction can 
reveal important aspects of the economic geography in a country. The main aim is to 
show how the use of spatial econometrics can reveal the structure of the economic 
geography in line with the central place theory (Christaller, 1933). 
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Given the above discussion one may ask: Is size all that matters? We may 
contemplate that size is a relative matter. A region�s closeness to other regions is 
important with regard to its potential to attract business activities. A region can be 
assumed to be less attractive than other regions if it is located adjacent to a large 
region, since the larger region has a larger market potential. 

New economic geography tells us that the size of a region is a basic determinant 
of phenomena related to regional business attraction. Everything else being the 
same, the larger the region is, the richer the opportunities are to make rewarding 
FTF contacts. This statement can, of course, be modified with regard to specialised 
regions with specific industrial clusters that generate localised economies. Inside the 
niches of an industrial district, the specific diversity may be considerable. In such 
regions, the business attraction may be strong within a narrow field of economic 
activities.  

However, the regional business attraction may be influenced by other spatial 
association factors, than those described by the neighbouring regions' size and the 
accessibility. It is important to test if this is the case. According to recent theories in 
spatial econometrics, non-random spatial dependency is not explained by the model 
results in biased and non-efficient ordinary least squares estimates (Anselin & Bera, 
1996; Anselin & Florax 1995, Anselin, 1988). It may be the case that time distance 
between regions has an impact on the interregional business attraction on its own. 
Other spatial associations that may explain regional differences in business 
attraction are the size of the second or third-order neighbouring regions. The first-
order neighbours of a region are regions with a common boarder, the second-order 
neighbours are regions that have a common boarder with the region�s adjacent 
regions and so on. In accordance with the central place theory (Christaller, 1933), 
we can expect to find a number of lower order central places around the large 
regions. Since the lower order central places can be expected to have a lower 
number of different activities, they can also be assumed to be less attractive. 
Moreover, with increasing distance from the large regions, additional neighbouring 
regions further away, we can expect to find large central places again. Accordingly, 
this would be evident in spatial associations with second or third order neighbouring 
regions. At the same time, this can be assumed to reflect the natural area for a 
�business contact region�, a high-order central place and its surrounding lower-order 
central places. 

In this paper, interregional business-trip flows are used to explore differences in 
interregional business attraction in 69 out of 70 labour market regions in Sweden.1 
Hence, focus is placed on the interregional business trips that are destined towards 
the regions. 

In the empirical parts of the paper, we analyse to what extent the size of the 
working population in each region is positively related to the interregional business 
attraction. In doing this, we study the linear relationship between the business 
attraction and size of the working population in a region. However, relative size may 
also be relevant, therefore, every region�s proximity to large and medium-sized 
regions is investigated. In this context, we examine if a region�s accessibility is 
positively related to interregional business attraction and if the regional share of the 
working population in different industries can contribute to the explanation of 
                                                           
1 The Visby labour market region is excluded. A map of the regions is presented in appendix 2. 
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interregional business attraction. Finally, we test if our model of interregional 
business attraction is stable over time. 

This paper is an exercise in spatial data analysis. An explorative spatial analysis 
is carried out and model estimations of interregional business attraction are made. 
The analyses are performed in the software SpaceStat 1.90. All the definitions and 
terminology will not be covered in detail in this article, but for the interested reader, 
the terminology and definitions are presented in the SpaceStat User�s Guide 
(Anselin, 1995). The data used in the empirical estimations consists of a monthly 
survey of long-distance business trips (longer than 100 km) in Sweden over the 
years 1990-97, with about 2 000 interviews per month. Since we have data over 
time, we use two subsets of cross-section data to investigate if there is a significant 
change over time between the 1990-91 period and the 1996-97 period. In this 
context, the reader should note that the Swedish GDP per capita declined from 1990 
to 1993 and increased between 1993 and 1997. 

The following outlines the organisation of the paper. Section 2 describes the data 
used in the empirical estimations. The later part of the section explores if any spatial 
dependency occurs in our dependent variable, interregional business trips, and it 
illustrates the spatial pattern of interregional business trips on a map. Section 3 
attempts to model interregional business attraction with regard to the regional 
working population, regional accessibility, regional spatial structure and regional 
industrial structure. The section also tests if there are any spatial dependencies in our 
explanatory variables, if the two time periods differ from each other, and if the 
normality and homoscedasticity assumptions hold. The last section, section 4, 
contains our conclusions.  

2. Spatial Dependencies 
The problem in focus in this paper is analysed by using explorative statistical tools, 
and regular econometric considerations. Our approach can be understood with 
reference to the distinction between standard econometric techniques and spatial 
econometrics in applied studies. In particular, two spatial effects are given particular 
attention: spatial dependencies (or spatial autocorrelation) and spatial heterogeneity 
(the observables have non-invariant statistical properties across space).  

The defined geographic structure plays a crucial role in spatial statistical 
analysis. This structure determines what regions are defined as neighbours and can 
then be used to define measures such as accessibility in different ways (for example 
geographical space, time distance etc.) By combining the physical structure and 
various other variables, it is possible to construct weight matrices to be used in the 
estimation procedures. The technique of spatial econometrics can in various ways be 
compared with traditional time-series analysis. The crucial difference is that the 
spatial context is two-dimensional instead of one-dimensional. In Appendix 1 we 
present a brief description of some fundamental features of the spatial statistics that 
are used in the rest of the paper.   
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2.1. Data and Definitions 
The data used in the analyses comes from the Tourist DataBase (TDB), combined 
with official regional data from Statistics Sweden (SCB). A large amount of work 
has been done on the TDB, so from now on it will be called the �Jönköping Data 
Base on long distance business trips� (JDB). JDB has been created to make it 
possible to analyse access models of long-distance travel, i.e., trips longer than 100 
kilometres. In addition to the data from TDB and SCB, JDB consists also of data 
from the Swedish road administration, the Swedish rail, and flight timetables. The 
travel time measure used in this paper is the shortest travel time between regions by 
car, bus, train, and air in the early 1990�s. The distance in kilometres between 
regions is based on the road distance in the early 1990s. The number of functional 
regions used in this paper is 69 of the 70 Swedish local labour markets regions. One 
of which is an island that has been excluded from the analysis. Spatial lag or spatial 
error models based on a spatial contiguity weight matrix cannot be estimated if an 
island is included, as the weight matrix will then contain a row that contains only 
zeros. Hence, the use of maximum likelihood estimation is not possible without a 
considerable modification of estimation procedures. 

The TDB is a yearly conducted survey, based on monthly interviews with 
approximately 2000 individuals, of which about seven percent make at least one 
domestic business trip. The TDB asks questions only about trips that are longer than 
100 kilometres. The business travel considered does not include commuting. The 
TDB contains data for trips between 1940 regions, calculated by means of weights 
to reflect travel on the national level. The set of long-distance trips observed in the 
TDB is projected to the national level by means of multiplying the observation 
variables by a weight, selected in proportion to the respondents� representation in 
the population with respect to age and gender at the county level. This weighting 
procedure is not correct with regard to the working population at lower regional 
levels. A calibration of the weights has been done in such a way that the TDB-
expected size of the working population in each regional labour market matches the 
actual number recorded from SCB.  

In this study the dependent variable is incoming business trips to functional 
regions in Sweden during the period 1990-97. The general analysis is made for an 
average over the eight years to avoid the impact of business cycle fluctuations. The 
underlying survey is based on 231,487 interviews, where 14,291 respondents, an 
average of 1786 respondent per year, made at least one domestic business trip. In 
order to test the differences in business attraction over time, the years 1990-91 and 
the years 1996-97 are selected.2 The annual average of two years is used since one-
year travel data is expected to inherent selection bias. Zero flows are frequently 
observed for links between sparsely populated regions, with a long travel distance 
and low access to train stations and airports (Hugoson & Johansson, 1998).  

Moreover, the number of domestic interregional contact possibilities is not equal 
for all regions. For the Stockholm region, i.e., the largest region, and regions within 
100 kilometres from the Stockholm region have about 20% fewer contact 
possibilities than the rest of the medium-sized and small-sized regions. With regard 
to the number of business contact possibilities, the Stockholm region�s domestic 
                                                           
2 These years are the first and last that are available for us from the JDB. 
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business attraction is greater than the statistical figures show. Hence, the regression 
result is not interpretable from this point of view. Therefore, the interregional 
business trips were normalised in the explanatory exercise. The normalisation was 
done in two steps as follows: 
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Trip9097r denotes the yearly average between 1990-97 of the long distance business 
trips destined towards region r from all other regions, wpopr is the working 
population in region r, wpoprs is the working population in regions s ≠ r with a 
distance longer than 100 kilometres from region r, n is the number of regions and 
adjT(9097)r is the normalised number of interregional business trips used in the 
explanatory exercise. Hence, the first step normalises the business trips by dividing 
the total number of interregional and interurban contact possibilities with the 
number of long-distance contact possibilities that a worker has, and then multiplying 
the result by the recorded number of trips. The second step makes sure that the mean 
of the recorded trips is equal to the adjusted number of business trips. Hence, the 
number of total business trips made is equal in both cases. Table 2.1.1 describes the 
trip data and the working population data used in the explanatory part of the paper. 
The table shows the interregional business trips, which are less than the total amount 
of the long-distance travel, since some interregional trips can be longer than 100 
kilometres. Moreover, the �adj� signifies the normalised trips with respect to the 
number of contact possibilities that each region can have. 
 
 
Table 2.1.1. Average values of trips and working population in 69 labour market 

regions for the period 1990-1997.  
 

Statistics Number 
of trips 

Adj.Number 
of trips 

Trip 
intensity

Adj.Trip 
intensity 

Working 
population 

Minimum 15 900 10 771 0.81 0.83 9 328 
Maximum 3 397 117 3 301 619 8.80 7.94 817 809 
Mean 222 702 222 700 3.92 3.71 55 097 
Std. Deviation 433 852 492 888 1.63 1.47 105 449 

Source: The JDB database 
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In the analysis presented in the following section there are four different 
independent variables (sets of variables) that are crucial. First, there is a size 
variable called Size. Second, we introduce an Accessibility variable. Third, a set of 
�spatial dummy variables� is used and fourth, we make use of a set of variables 
describing the industrial structure at the regional level. Spatial dummy variables are 
kept in an equation if the detected spatial dependencies vanish, when the dummy 
variables are introduced. The variable Size is defined as the average working 
population in the various regions during the period 1990-97 in the overall 
estimation. A similar average for the period 1991-92 and the period 1996-97 is 
calculated where stability over time is tested. The independent variable, regional 
Accessibility, is defined as a weighted sum of all the regions� working population, 
where the weight is the time distance defined above. The working population used in 
the accessibility measure and as an independent variable is based on the average 
annual working population for the period in each region during 1990-97. Hence, the 
latter accessibility measure was created on the basis of the time distances between 
regions in the early 90s. This was done because of lack of data on the time distance 
in the late 90s. The variable Accessibility is defined in Equation (2.1), 
 

�
∈

=
iJj ij

j
i td

WP
Acc  (2.1) 

where WP is the working population in region j∈Ji, and tdij denotes the time distance 
between region i and other regions j. Regions in the set J are all located 100 km or 
more from region i. From this definition, one can see that the accessibility measure 
is constructed with respect to the �closeness in time� to other labour market regions 
in Sweden. We have chosen this particular kind of definition for accessibility in 
order to stress the size effect in terms of closeness to the rest of the working 
population in the economy. Our accessibility measure can be related to the one 
formulated by Hansen already in 1959 (Jones, 1981).  

The spatial dummy variables are related to particular regions and can explain 
differences in the business attraction that are not related to size. These corrections 
are important for regions, which are adjacent to a larger region. Hence, they are 
created to reveal the competition effect of being close to a large region, in line with 
the central place theory (Christaller, 1933). This will also give possible indications 
of the boundaries and the size of the �business contact region�. The independent 
variables pertaining to the regional industrial structure are based on eleven sectors� 
shares of the regional working population, according to SCB�s classification SNI92. 

Two types of spatial weight matrices are used to explore and detect the spatial 
lag and error dependency. The first type is based on the Queen concept, which 
identifies weight matrices based on the first, second or the third etc. closest 
neighbours to a region. The second type is made with respect to the time distance 
criterion (Anselin, 1995, chapter 11 and 12).3 Two sets of weight matrices are 
created. The first set contains weight matrices for the 69-observation data subset, 

                                                           
3 The Rook and Queen concept relates to how these chess pieces are able to move to neighbouring 

squares. For a more detailed description of how this works out in the econometric analysis, see Anselin 
(1995). 
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i.e., the general case, and the second set for the 138-observation data subset used for 
testing stability over time. By merging two duplicates of each 69-observation matrix 
the second set was created as in the case of the Queen concept. Hence, the 69 first 
observations have no neighbours from the additional 69 observations, and vice 
versa. This was done to avoid time-based spatial dependency. The time distance 
matrix for the interregional business trip pattern among the 69 labour market regions 
contains 151 links with a mean distance shorter than 100 kilometres, where the mean 
is based on the road travel distance from the largest city in 284 municipalities in the 
early 90s. Hence, except for the diagonal, 82 links have a mean distance shorter than 
100 kilometres. The travel time is set to zero in the matrix diagonal. By placing the 
69-observation matrix in the 138 by 138 matrix, two diagonal quadrants create the 
time distance weight matrix for the 138-observation data set. As in the first case, this 
was done to avoid a time-related spatial dependency, which would have been the 
case if it had been placed in all four quadrants. 

2.2. Spatial Characteristics of Sweden and Spatial Dependency of 
Interregional Business 

In the middle of the 1990s (1995-97) Sweden�s annual average working population 
was close to 4.0 million. 4 At the same time the average number of domestic long-
distance interregional business trips was approximately 15.4 million. The Stockholm 
region is the largest region with about 22% of the working population and 22% of 
the domestic incoming interregional business trips longer than 100 kilometres. The 
second largest region, the Gothenburg region, had 9% of the working population, 
and 9% of the incoming interregional business trips. The flow of business travel into 
all 69 regions is illustrated in the end of this section in Figure 1. An interesting 
observation is that the 12 medium-sized regions had a larger share of the incoming 
business trips, 28%, than their share of the working population, 23%.5 All regional 
names and their geographical location, respectively, are presented in Appendix 2.  

Wald�s test for normality shows that the null hypothesis of normality cannot be 
maintained for the average annual trip pattern during the periods 1990-97, 1990-91 
and 1996-97. In all the cases the hypothesis was clearly rejected at p = 0.00000. 
Hence, the variables are not normally distributed. Therefore, when testing for spatial 
dependency the random permutation approach was used. The number of random 
permutations was set to 1 000. Moran�s I and Geary�s C are two measures of spatial 
autocorrelation.6 The dissimilarity between the two measures is that the Moran�s I is 
based on the differences from the mean of the region and its neighbouring regions, 
while the Geary�s C is based on the pair-wise difference between a region vis-à-vis 
all the other neighbouring regions. Therefore, the Geary�s C is the most appropriate 
measure in our case, since we deal with differences in business attraction between 
regions. Yet, they are to a large extent similar in their approach of testing for spatial 

                                                           
4 Note that working population only includes people who have a job, i.e. not the same definition as the 

work force. 
5 Regions that have a working population of 60,000 �100,000. The regions are Borlänge, Gävle, Karlstad, 

Västerås, Uppsala, Örebro, Norrköping, Linköping; Jönköping, Borås, Växjö and Helsingborg. 
6 For more information about Moran�s I and Gary�s C see Appendix 1. 
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associations. We apply both measures at this stage but only the Moran�s I in the 
latter part of the paper, since the local Moran�s I is implemented in the software, not 
the local Geary�s C. When we apply these measures on our data set, we receive the 
results presented in Tables 2.2.2 and 2.2.3. 
 
 
Table 2.2.2.Morans�s I test for spatial autocorrelation  
 
Variable Weight Matrix* I Mean Std. error Prob.** 
TRIP90-97 Time Distance - 0.012 -0.015 0.003 0.107 
TRIP90-91 Time Distance  - 0.011 -0.015 0.003 0.102 
TRIP96-97 Time Distance - 0.012 -0.015 0.003 0.108 
TRIP90-97 QUEEN 1-Neighbour Cont. - 0.071 -0.015 0.049 0.055 
TRIP90-91 QUEEN 1-Neighbour Cont. - 0.065 -0.015 0.049 0.099 
TRIP96-97 QUEEN 1-Neighbour Cont. - 0.064 -0.015 0.048 0.087 
TRIP90-97 QUEEN 2-Neighbour Cont.   0.018 -0.015 0.038 0.169 
TRIP90-91 QUEEN 2-Neighbour Cont.   0.017 -0.015 0.039 0.191 
TRIP96-97 QUEEN 2-Neighbour Cont.   0.004 -0.015 0.038 0.254 

*) The matrices are row-standardised. 
**) Shows the significance level of non-spatial dependency 
 
 
Table 2.2.3. Geary�s C test for spatial autocorrelation. 
 
Variable Weight Matrix* C Mean Std. 

error 
Prob.** 

TRIP90-97 Time Distance 0.89 1.00 0.067 0.009 
TRIP90-91 Time Distance  0.89 1.00 0.066 0.010 
TRIP96-97 Time Distance 0.89 1.00 0.068 0.010 
TRIP90-97 QUEEN 1-Neighbour Cont. 1.22 1.00 0.135 0.061 
TRIP90-91 QUEEN 1-Neighbour Cont. 1.21 1.00 0.134 0.067 
TRIP96-97 QUEEN 1-Neighbour Cont. 1.21 1.00 0.136 0.065 
TRIP90-97 QUEEN 2-Neighbour Cont. 0.80 1.00 0.164 0.098 
TRIP90-91 QUEEN 2-Neighbour Cont. 0.81 1.00 0.163 0.100 
TRIP96-97 QUEEN 2-Neighbour Cont. 0.81 1.00 0.167 0.112 

*) The matrices are row-standardised. 
**) Shows the significance level of non-spatial dependency.  
 
 

A significant Moran�s I value higher (lower) than the mean, indicates positive 
(negative) spatial association. For the Geary�s C value, a value higher (lower) than 
the mean (mean=1) indicates a negative (positive) spatial association. A high 
significant level for spatial dependency is indicated with a low �Prob.� in the tables. 
Observe that Geary�s C is more sensitive than Moran�s I, since it does not have the 
same high probability. 
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With reference to the spatial weight matrices, we can observe that the null 
hypothesis of spatial randomness cannot be rejected. The Queen matrix of the first-
order contiguity indicates a negative spatial dependency for both the Moran�s I and 
the Geary�s C. This implies that there are regions that have considerably higher or 
lower incoming business trips than their surrounding regions. The time distance 
matrix and the Queen matrix of the second order of contiguity indicate a positive 
spatial association according to both Geary�s C and Moran�s I. The interpretation is 
that some regions within a particular average distance range have approximately 
equal numbers of incoming business trips and, further, that some regions have 
approximately equal numbers of incoming business trips compared to their 
surrounding regions� neighbours. Those neighbours have a common border with the 
surrounding regions but not with the region itself. Both the negative and positive 
spatial dependency can be understood and detected from Figure 1.  

The dark areas show that their surrounding regions have a lower number of 
incoming business trips, i.e., a negative spatial association. At the same time, most 
of the dark areas are a second neighbour to each other and the distances between 
them are within a similar range. The opposite obviously occurs for the lighter areas. 
Hence, there is a positive spatial dependency at this distance range and in terms of 
neighbours of the second order of contiguity, which is what we can expect to 
observe. The darker areas show different higher order central places that are 
surrounded by lower order central places. The darkest area shows the highest order 
central place, i.e., the Stockholm region that contains the capital city. 

The dark areas have, in general, the highest share of the working population, 
which supports our arguments made in the introduction, that size is positively 
correlated with incoming interregional business trips longer than 100 kilometres. 
However, there are some exceptions. The medium-sized regions - Borås, adjacent to 
the Gothenburg region, Helsingborg, adjacent to the Malmö region, and to a certain 
extent Uppsala, close to the Stockholm region  - have a lower number of incoming 
business trips compared to the rest of the nine medium-sized regions in Sweden. 
These nine regions are not as close as Borås, Helsingborg and Uppsala are to one of 
the three largest regions (Stockholm, Gothenburg and Malmö). This indicates that 
they suffer in their ability to attract interregional business trips, because of their 
closeness to these considerably larger regions. This supports our previous argument 
that regions� proximity to large regions should have a negative impact on the 
attraction of interregional business opportunities. A fourth exception is Halmstad 
that has a lower working population than the medium-sized regions. Halmstad has a 
considerably higher amount of incoming business trips compared to its size, which 
indicates that it is a meeting point. This is to some extent supported by Halmstad�s 
rather high share of recreational services.  

However, in the case of the smaller regions that are adjacent to medium-sized 
regions, some have higher, and some have lower in-coming travel than can be 
expected, given their size. This implies that they can be a complement or a substitute 
to the medium-sized regions� incoming interregional business attraction. This would 
also imply that the �business contact region� is somewhat larger than what is 
indicated by the size of the labour market regions. 
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Figure 1. The regional distribution of business trip attraction in Sweden,
on a yearly average during the period 1990-97
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Now let us consider the difference in the spatial distribution of domestic 

interregional business trips over time. There is no large difference in the spatial 
structure between the trips made in the period 1990-91 and those made in the period 
1996-97. Yet, difference occurs concerning the Moran�s I value related to the Queen 
matrix of the second-order. However, with regard to the standard deviation, it is not 
significantly different from zero. Nevertheless, it gives a hint that we might expect 
that the trip pattern has changed over time. The size of a region�s working 
population and spatial structure is incorporated in the explanatory analysis in 
Section 3. 

3. Interregional Business Attraction 

3.1. The Relationship between the Regional Working Population and 
the Business Attraction 

This part of the paper examines econometrically the relationship between 
interregional business-trip attraction, the working population, accessibility, spatial 
structure, and industrial structure. The first elementary relationship examined is the 
one between business trip attraction and the size of the working population (number 
of employed persons within a region). This model is formulated as follows (a 
classical regression model): 
 
  εβ ++= r1r WPopC9097Trips  (3.1) 
 
Trips9097r denotes the annual average of long-distance business trips destined 
towards region r from all other regions, during the period 1990-97. The size of the 
working Population (WPop) of region r is used as independent variable, along with a 
constant term (C). The estimated β1-value is the travel intensity, i.e., the number of 
trips made per worker. Using OLS estimation techniques, the above model yields the 
result presented in Table 3.1.1, under the heading Regression 1, together with the 
tests for spatial dependency.7 In addition to the Moran�s I, the Lagrange multiplier 
test (LM) for spatial autocorrelation has been applied. The LM-test can be applied 
for the presence of both spatial lag and error problems.8 Log linear models were also 
tried with respect to the assumption of non-linear trip intensities. However, the log 
linear models did not perform as well as the model above. This can be well 
understood, since the trip intensity is not a steadily increasing function with respect 
to regional size. The medium-sized regions show a higher trip intensity than the 
large regions. Instead, the nonlinear relationship is shown with generic dummy 
variables. 

                                                           
7 There were no problems with respect to the normality of the errors or concerning heteroscedasticity. 

The Jarque-Bera test supports the null hypothesis of normality (p = 0.28) and the value of the Breusch-
Pagan test supports the null hypothesis of homoscedasticity (p = 0.30).  

8 See appendix 1. 



 

 83

Naturally, all regions do not have the same number of contact possibilities since 
intra-urban business trips within 100 kilometres are excluded and there are some 
large regions. The OLS results, where the number of incoming business trips have 
been normalised with regard to each region�s number of contact possibilities (in the 
variable adjT(9097)) are presented in Table 3.1.1, under the heading Regression 2, 
together with the tests for spatial dependency.  
 
 
Table 3.1.1. Business trips and normalised business trips explained by regional size.  
 
Data set: 
1990-97 

Dependent var.: Trip9097 Spatial tests and their significance levels

Regression 1 R2-adjusted: 0.973  Matrices Moran�s I LM-error LM-lag
Variables Coeff. (std.errors) t-value Tim. Dist. 0.427 0.400 0.963 
Constant -978 (9 653) - 0.10 Queen_1 0.133 0.206 0.158 
WPop9097 4.060 (0.082) 49.75 Queen_2 0.347 0.503 0.015 
 Dependent var.: adjT(9097)    
Regression 2 R2-adjusted: 0.975  Matrices Moran�s I LM-error LM-lag
Variables Coeff. (std.errors) t-value Tim. Dist. 0.331 0.382 0.935 
Constant -31,633 (10 622) - 2.98 Queen_1 0.017 0.034 0.387 
Wpop9097 4.616  (0.090) 51.66 Queen_2 0.591 0.775 0.030 

 
 

Regression 1 differs significantly from Regression 2, with regard to the 
estimated size effect and the estimated intercept. With reference to the significant 
spatial dependency, the spatial tests also show a significantly different result, as 
indicated by the bold type figures in the table. Note also, that by incorporating the 
size measure, the spatial dependency associated with the time distance matrix has 
vanished; see Table 2.2.2. Moreover, Regression 2, with the adjusted dependent 
variable, does not have a normal error distribution and it has a heteroscedasticity 
problem.9 Some misspecification occurs in the model, i.e., the model is missing 
some additional explanatory variable or variables. Further on in the analysis, only 
the normalised dependent variable is used, since it is assumed to give the proper 
measure of interregional business attraction of the regions.  

Moreover, the table shows a high adjusted R2, indicating a highly linear 
relationship between the number of trips and the working population. Yet, in Section 
2.3 we observed that three regions, and to some extent the 12 medium-sized regions, 
are considerably larger than the rest of the regions. Obviously, the OLS estimations 
are biased towards these regions.10 We can characterise this bias as  
 

• the first type Christaller effect on the data. 
 
                                                           
9 The null hypothesis of normality and homoscedasticity was clearly rejected at p = 0.00. The Koenker-

Basset test for homoscedasticity was used instead of the Breusch-Pagan test since the first is more 
robust against non-normality in the errors. 

10 An OLS-regression with a generic dummy variable on Stockholm, as the only independent variable, 
gives an adjusted R2 of 0.83. 
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This will be referred to as the Christaller effect on the data, since the estimations at 
this stage do not incorporate the implications of the central place theory. Some 
locations are higher order places with regard to services and production facilities and 
meeting hubs. A higher order place will give a natural scale effect.  

The scale effect can to some extent be controlled through the use of dummy 
variables that also take the size into account, use the size of the working population 
of the region instead of 1. The generic dummy variable shows the deviation from the 
general slope estimate instead of the deviation from the estimated constant. 
Therefore, one can test for linear relationships between large, medium-sized and 
small-sized regions. This approach is also preferable since it enables a comparison 
with the overall travel intensity. In this way, the interpretation of the model is 
simplified. However, the four regional dummies should be treated together since 
they obviously are highly correlated with each other and with the size variable, i.e., 
the regional working population. In Table 3.1.2, the OLS results together with the 
spatial test are presented when generic dummy variables for the three largest regions 
and the medium-sized regions are added to the model.  
 
 
Table 3.1.2. Normalised business trips explained by regional size and regional 

generic dummy variables.  
 

Data 
set:1990-97 

Dependent var.: 
adjT(9097) 

Spatial tests significance levels 

Regression 3 R2-adjusted: 0.986 Matrices Moran�s I LM-error LM-lag 
Variables Coeff. 

(std.errors) 
t-value Tim.-Dist. 0.709 0.527 0.646 

Constant 3476 (17 827) 0.19 Queen_1 0.873 0.982 0.137 
WPop9097  3.482 (0.57) 6.08 Queen_2 0.982 0.827 0.048 
Generic dummy variables  
Stockholm 1.318 (0.56) 2.36 Test normality and heteroscedasticity 
Gothenburg 0.259 (0.55) 0.47  Test Prop 
Malmö -0.226 (0.57) -0.40 Normality Jarque-Bera 0.000 
Med. size  0.862 (0.44) 1.96 Heterosk. Koenker-Basset 0.000 

 
 

The table shows that the general travel intensity declined when the dummy 
variables were included. This is especially true for the Stockholm region and for the 
medium-sized regions, that have significantly higher travel intensities than the rest 
of the regions. The revealed pattern may be summarised as follows:  
 

• the capital region, Stockholm, and the medium-sized regions have a 
different relationship than what can be observed with regard to what the 
general travel intensity indicates.  

 
Hence, if we take the WPop coefficient plus the dummy variable, respectively, the 
Stockholm region has a general travel intensity of 4.79 and the medium-sized 
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regions have a general travel intensity of 4.34. Therefore, it seems as if the business 
attraction is higher for the Stockholm region and for the medium-sized regions than 
for other regions. Notice that, by introducing the dummy variables, the error 
dependency related to the Queen matrix of the first-order changes to a higher 
probability value, which means that the spatial association declines. This means that 
there are spatial lag problems, a normality problem and a heteroscedasticity problem 
in the model. 

3.2. Adding Accessibility and Spatial-Association Generic Dummy 
Variables to the Model 

In another attempt to take care of the misspecification of the previous model, each 
region�s accessibility was added to the model. However, one should observe that 
 

• the accessibility measure did not show a significant result (a t-value equal 
to 0.24).  

 
Not even when it was used as the sole independent variable, against the dependent 
variable, did it show a significant result. In line with Fotheringham (1984), a 
possible explanation for the reason why some regions deviate from the general size 
effect might be a consequence of competition from the adjacent regions. According 
to our arguments in the introduction, a region that is adjacent to a larger region will 
suffer in its ability to attract interregional business trips. In our case, this implies that 
regions adjacent to the three large regions or the medium-sized regions and within 
100 kilometres would have considerably lower travel intensities than the rest of the 
regions. This can be one misspecification source in the above model and will here be 
referred to as 
 

• a second type of Christaller effect on the data.  
 
This second type of Christaller effect means that the regions closest to the higher 
order central places will have a lower number of services etc., than other regions of 
similar size.  

Table 3.2.1 presents the result from OLS estimations when four generic �spatial 
neighbour� dummy variables were added to the model. By including the neighbour 
effect in the model, the general travel intensity increases and the medium-sized 
regions� attraction of interregional business trips per worker increases. Note also, 
that by adding the neighbour effect to the model the heteroscedasticity problem 
vanishes. The dummy variables were created in such a way that no double counting 
of the regions occurred.11 Medium-sized regions that are adjacent to each other were 
not considered, since they can be considered to be roughly equal in size. If a 

                                                           
11 The three regions adjacent to Stockholm are Norrtälje, Enköping and Uppsala. The regions close to 

Gothenburg are Borås and Trollhättan and the regions close to Malmö are Helsingborg, Ystad, Eslöv 
and Hässleholm. The number of regions adjacent to the medium-sized regions is 24, excluding the 
adjacent region to the large regions and the medium-sized regions Borås and Helsinborg. 
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medium-sized region is close (within 100 kilometres) to a large region, it was 
excluded in the neighbour effect of small to medium-sized region. 
 
 
Table 3.2.1. Normalised business trips explained with additional generic dummy 

variables.  
 
Data set: 1990-97 Dependent var.:   

adjT(9097) 
Spatial tests significance levels 

Regression 4 R2-adjusted: 0.995  Matrices Moran�s I LM-error LM-lag
Variables Coeff. (std.err.) t-value Tim.-Dist. 0.755 0.535 0.363 
Constant 7126 (11 772)   0.61 Queen_1 0.633 0.458 0.848 
WPop9097    3.913 (0.36) 11.03 Queen_2 0.309 0.555 0.197 
Generic Dummy Variables  
Stockholm   0.882 (0.34)   2.55 Normality and heteroscedasticity 
Gothenburg - 0.183 (0.34) - 0.54  Test Prop 
Malmö - 0.674 (0.34) - 1.93 Normality Jarque-Bera 0.000 
Medium-sized    1.218 (0.28)   4.43 Heterosk. Koenker-Basset 0.592 

Generic Spatial Ass. Dummy Variables  
Adjac. Stockholm - 1.688 (0.43) - 3.90  
Adjac. Gothenburg - 2.675 (0.40) - 6.78   
Adjac. Malmö - 2.993 (0.36) - 8.22   
Adjac. Med. size - 0.975 (0.37) - 2.62   
 

3.3. Adding the Industrial Structure and a Spatially Lagged Size 
Variable to the Model 

So far, we have only analysed the relationship between interregional business travel, 
population and accessibility. What will happen if we also include each region�s 
industrial structure in the model in terms of industrial shares? According to our 
hypothesis the service sectors should have a positive effect on the regional business 
attraction. This was also the case, but only after eliminating one new and one old 
remaining statistical problem. The first attempt of introducing the industrial shares 
gave a poor result; only (6) the Recreational Service Sector (Hotel, Restaurants, 
Cultural Services, etc.) and (4) the Construction sector showed significant results at 
5% level. To some extent also (5) the Commerce and Transportation sector and (7) 
the Producer Service Sector (Financial, Insurance and Business services) showed a 
significant result (at a 12% significance level). In Table 3.3.1, the figure in 
parenthesis refers to the more detailed classification presented in the section Data 
and Definitions. The introduction of the industrial shares also causes some 
additional spatial lag dependency problems, related to the Queen matrix of the 
second-order (p = 0.002). The problem is shown to be caused by the size of the 
regional working population. By creating the local Moran�s I, it was possible to 
identify the source of the autocorrelation problem. The source compromises 10 
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regions, of which six were second-nearest neighbours of the Stockholm region (p = 
0.1).12 Again, we can observe the Christaller effect. This time it shows how the 
highest order central place is located in relation to other high-order central places, 
i.e., the medium sized regions. 

The normality problem is also still present. By performing a residual analysis, 
the normality problem was found and was related only to one region, Halmstad. In 
section 2, Halmstad was described as the region that had the highest travel intensity 
of incoming trips among all the regions. Taking care of these problems by 
introducing a spatially lagged variable, with reference to the Queen matrix of the 
second-order and the working population, and a generic spatial dummy variable for 
Halmstad the results changed considerably. All the variables mentioned above 
became significant at the 5%-level, together with (9) the Education and R&D sector. 
The rest of the sector variables do not show any significant explanatory power. 
These are Forestry and Agriculture (1), Mining and Manufacturing (2), Energy and 
Water Supply (3), Public Administration and Defence (8), Healthcare and Social 
Services (10), and Non-specified Occupations.  

The best model, according to the industrial sectors� significant t-values, is 
presented in Table 3.3.1. From the table, one can observe that the normality problem 
and the spatial dependency problems, described above, vanish by introducing the 
generic dummy variable and the spatially lagged size variable, Lag Q2 WPop9097.  

A spatially lagged size variable was chosen instead of a generic dummy variable, 
since the spatial dependency cannot clearly be related to any single reasonable 
explanation, other than the central place theory. Except for the correlation between 
the large regions� generic dummy variables, no large multicollinearity problem 
occurs. To some extent, the regional employment shares of the Commerce and 
Transportation sector and the Producer Service sector are positively correlated with 
the size variable. They have a correlation coefficient of about 0.4. 

According to the statistics in the table, disregarding the outlier the Halmstad 
region, the Stockholm region shows the highest general business attraction per 
worker, measured as the WPop coefficient plus the generic dummy variable 
coefficient.  
 

• It is surprising that the medium-sized regions have a higher general 
business travel-attraction intensity per worker than the Gothenburg and the 
Malmö region. 

 
From the table we can also conclude that  
 

• closeness to larger regions has a negative impact on the attraction of 
interregional business, as expected.  

 
 
 
 
 
                                                           
12 The six regions are Gävle, Sala, Västerås, Köping, Katrineholm and Norrköping. The remaining four 

are Mora, Säffle, Mjölby, and Kalmar. 
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Table 3.3.1. Interregional business attraction explained by regional size, closeness 
and regional Industrial Structure. 

 
Data set: 1990-97 Dependent var.: adjT(9097) Spatial tests significance levels 
Regression 5 R2-adjusted: 0.997  Matrices Moran�s I LM-error LM-lag
Variables Coeff. (std.err.) t-value Tim.-Dist. 0.376 0.598 0.231 
Constant -135,403 (41 856) -3.23 Queen_1 0.454 0.254 0.387 
WPop9097      2.463 (0.39) 6.24 Queen_2 0.193 0.496 0.972 

LagQ2 WPop9097      0.421 (0.15) 2.76     
Generic Dummy variables  
Stockholm 2.044 (0.35) 5.88 Test normality and heteroscedasticity 
Gothenburg 0.884 (0.33) 2.71  Test Prop 
Malmö 0.149 (0.30) 0.49 Normality Jarque-Bera 0.294 
Medium-sized  1.443 (0.23) 6.38 Heterosk. Breusch-Pagan 0.251 
Halmstad 2.362 (0.58) 4.04    
Generic Spatial Ass. Dummy variables  

Adjac. Stockholm - 1.667 (0.40)  - 4.21  
Adjac. Gothenburg - 1.957 (0.33)  - 6.00    
Adjac. Malmö - 2.561 (0.23)  - 8.59    
Adjac. Med. size - 0.439 (0.33)  - 1.34    
Regional industry shares  
4. Construction -15,461 (4 261) -3.63  
5. Commerce, 

Transport 
  5 872 (2 365)  2.48    

6. Recreational 
Services 

 13,637 (4 342)  3.14    

7. Producer 
Services 

   8 288 (3 197)  2.59    

9. Education and 
R&D 

   5 887 (2 891)  2.04    

 
 
From the table we can also conclude that  
 

• closeness to larger regions has a negative impact on the attraction of 
interregional business, as expected.  

 
Note that being close to the Malmö and the Gothenburg regions has larger 
drawbacks than being close to the Stockholm region in terms of attraction of 
interregional business trips. In this context one may observe that 
 

• the Uppsala region, adjacent to the Stockholm region can be seen as a 
complement to its larger neighbour in terms of education and R&D.   
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Regions adjacent to the Gothenburg and Malmö regions do not have this 
complementary feature. The neighbour effect related to the medium-sized regions is 
not as significant as in the previous regression, indicating that the service sector�s 
and the construction sector�s positive and negative attraction forces explain the 
somewhat lower business attraction for the small regions close to a medium-sized 
region. This was also the case for regions neighbouring the Gothenburg and Malmö 
regions, since the neighbour coefficient decreased compared with Regression 4 in 
Table 3.2.1. None of these changes were because of the introduction of the spatially 
lagged variables or the outlier variable Halmstad. The regional adjacent effect did 
not change for Stockholm, indicating that the size, alone, stands for the negative 
effect of being close to Stockholm. As we can observe from the table,  
 

• the service sectors� employment shares have positive effects on the 
interregional business attraction.  

 
The interpretation of the coefficient is that if the regional industrial share for the 
producer service sector increases by one percent, the number of incoming 
interregional business trips increases by 8288. We have already observed that the 
construction sector has a negative influence on the attraction of interregional 
business.  

3.4. Structural Changes in the Business Attraction Pattern between 
1990-91 and 1996-97 

In this paper, we also ask ourselves if the interregional business attraction is stable 
over time. In accordance with our arguments that size is relevant, we expect that the 
business attraction will increase more over time in large and medium-sized regions 
than in other regions. In order to test if the estimated parameters are invariant over 
time, data from 1990-91 and 1996-97 are used as two regimes in a joint data set. 
Hence, the data set has 138 observations instead of 69, as in the previous data set. 
The test is performed by first carrying out a joint OLS estimate of the two regimes 
and then testing if the overall estimate and the local parameter estimates differ from 
each other. The results from the OLS joint estimate are presented in Table 3.5.  

A first attempt to estimate the same model as before, shows that there are 
additional problems with normality, heteroscedasticity and spatial dependency. 
Adding a spatially lagged variable related to the Queen matrix of the first-order and 
the working population, and three additional generic dummy variables solved these 
problems. The first additional generic dummy variable, Outl, consists of four 
regional outliers that influenced business attraction in both time periods. The 
additional generic dummy variables for Gävle and Kiruna influenced the second and 
the first time period, respectively. However, inclusion of all the additional variables 
in a joint estimate showed an error problem (p = 0.1), but this was not so apparent 
when the two time-periods were estimated separately.  
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Table 3.4.1 Structural changes between 1990-91 and 1996-97. 
 
Data set:1990-91 and 1996-97 Dependent variable: adjT(9091_9697) R2-adjusted: 

0.996 
Regression 5 Regime 1990-91 Regime 1996-97 
Variables Coeff. 

(std.errors) 
t-value Variables Coeff. 

(std.errors) 
t-value

Constant -155,417 
  (47 886) 

-3.25 Constant -78,376 
 (55 072) 

-1.42

WPop9192    3.573 (0.44)  8.09 WPop9697 2.894 (0.49)  5.91
LagQ1 WPop9192    0.189 (0.08)  2.44 LagQ1 WPop9697 0.007 (0.08)  0.93
LagQ2 WPop9192    0.399 (0.16)  2.42 LagQ2 WPop9697 0.362 (0.19)  1.89
Generic Dummy variables 
Stockholm    0.984 (0.38)  2.56 Stockholm  2.233 (0.44)  5.05
Gothenburg  - 0.132 (0.36) - 0.36 Gothenburg  0.800 (0.41)  1.94
Malmö  - 0.757 (0.33)  2.27 Malmö  0.843 (0.39)  2.17
Medium-sized     0.848 (0.24)  3.48 Medium-sized   1.352 (0.29)  4.60
Outliers    1.361 (0.28)  4.88 Outliers  1.278 (0.34)  3.79
Gävle  - 0.038 (0.44) - 0.09 Gävle -1.956 (0.55) -3.54
Kiruna    5.900 (1.33)  4.43 Kiruna -2.020 (1.67) -1.21
Generic Spatial Associated Dummy variables 
Adjac. Stockholm - 2.686 (0.50) - 5.28 Adjac. Stockholm - 1.101 (0.59) -1.86
Adjac. Gothenburg - 2.205 (0.37) - 5.99 Adjac. Gothenburg - 1.621 (0.44) -3.65
Adjac. Malmö - 2.867 (0.33) - 8.66 Adjac. Malmö - 2.088 (0.40) -5.23
Adjac. Med. size - 0.431 (0.34) - 1.25 Adjac. Med. size - 0.657 (0.44) -1.49
Regional industry shares 
4. Construction -13,103 

 (5 567) 
- 2.35 4. Construction -11,846 

  (5 206) 
-2.28

5. Commerce, 
Transport 

1 493 (3 139)   0.48 5. Commerce, 
Transport 

2 658 (2 952)  0.90

6. Recreational 
Services 

18,127 (6 448)   2.81 6. Recreational 
Services 

7 884 (4 550)  1.73

7. Producer 
Services 

 7 625 (3 972)   1.91 7. Producer 
Services 

6 710 (3 114)  2.15

9. Education and 
R&D 

10,835 (3 385)   3.20 9. Education and 
R&D 

2 865 (3 590)  0.43

 
 

When the model was used as a spatial error model, it showed that the spatial 
error phenomenon was significant (see Appendix 1 for further information about the 
error model). The spatial autoregressive coefficient, λ, was significant. The common 
factor hypothesis clearly rejected this approach. The probability that this state could 
be expected to be true was 0.000, which also was clearly observable through the odd 
parameters that were estimates in the error model. The null hypothesis of normality 
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and homoskedasticity were not rejected at p = 0.607 and p = 0.854, respectively. The 
Chow-test shows that  
 

• there does, indeed, exist a significant difference between the two years (p = 
0.0000). 

 
The results indicate that there have been some changes in the overall economic 
geography. In all the cases, a Chow-test was also performed on the parameter 
estimates of the variables. These tests show that the parameter estimates of the 
generic dummy variables of the Stockholm, Malmö, Gävle and Kiruna regions, the 
generic neighbour dummy of the Stockholm region and the lagged variable of the 
first-order show a significant sign of instability at a 0.05% level. The generic 
dummy variable for the Gothenburg region and the sector Education and R&D show 
a structural instability at an 11% significant level. 
 

• It is surprising that the Commerce and Transportation sector does not show 
a significant result in either of the two time-periods, which was the case 
when an average over all the years was used.  

 
Note, that the GDP per capita was low between 1992-95, which implies that 
Commerce and Transportation had a higher attraction force during a recession. With 
reference to Table 3.4.1, the following changes in the economic geography can be 
recognised:  
 

• In the case of the large metropolitan regions and to some extent also in the 
case of the medium-sized regions, the business trip intensity has increased 
at the expense of the small regions. Hence, the size effect becomes stronger 
for large regions and medium-sized regions. 

• The overall effect among the groups of adjacent regions, indicated by 
LagQ1 WPop, shows that the general competition among groups of 
adjacent regions have decreased. With reference to the variable Adjac 
Stockholm, this is especially the case for regions adjacent to the Stockholm 
region.  

• The education and R&D services have lost their impact on attracting 
interregional business trips. This is probably because some higher 
education has been localised/out-sourced to small and medium-sized 
regions during the time period. 

• The outliers, the Gävle and Kiruna regions, show how occasional or 
structural events may affect the ability to attract business trips.  
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4. Conclusions 
As we have shown in the previous section, the interregional business attraction as 
reflected by interregional business trips is to a very large extent explained by the 
size of the working population in different regions. This is the basic hypothesis at 
the outset of the study. However, it is not that clear why accessibility is not able to 
explain some of the differences in interregional business travel at this aggregated 
level. This result is somewhat disturbing, since one possible assumption is that 
interregional business contacts are more likely to occur if the distance between the 
regions is short in relation to the number of possible contacts that can be made. 
Also, the result indicates that more intricate aspects of the economic geography 
influence the contact patterns. These aspects have been shown to include a �division 
of labour� between adjacent regions and associated patterns of sectoral location.  

With reference to size, we can conclude that the impact of size is non-linear: i.e., 
the interregional attraction is disproportionally high for the largest region, the 
Stockholm region, and the medium-sized regions. Moreover, the use of spatial 
regimes showed that the interregional business attraction was not stable over time. 
Hence, structural aspects of the economic geography were changing during a six-
year period. The ability of all three metropolitan regions and the medium-sized 
regions to attract interregional business travel increased between 1990-91 and 1996-
97. The regional size alone was not relevant; each region�s spatial location was also 
relevant. Regions close to the three largest regions showed that they had a 
considerably lower interregional business attraction force. However, the negative 
impact seems to decrease during the time period.  

The service sector proved to have a positive effect, and the construction sector a 
negative impact on the attraction of interregional business trips. Also, over time the 
Education and R&D services lost their significant impact on the attraction of 
interregional business trips. This was probably due to the fact that higher education 
had to a large extent been outsourced to and, hence, expanded in small and medium-
sized regions. 

In addition, the analysis shows the importance of introducing the spatial structure 
to this type of analysis. On the one hand, some of the explanatory variables and their 
underlying assumptions could be verified through spatial statistical evidence. Also, 
the result could be obtained only after the spatial dependency had been taken into 
account, by introducing spatially lagged variable(s) to the model. In a sense, this 
indicates the importance to model the economic geography in an accurate way and 
especially, in accordance with the central place theory. Moreover, further research 
by using municipalities as the prime observable can make it possible to derive the 
�business market region�, in line with the theory of central places with its high and 
low order places.  

Finally, considering the high adjusted R2 in all of the regressions, the 
explanatory power of the model seems very strong. However, since the variance in 
the dependent variable is high, especially with regard to the given high number of 
trips investigated and the existence of one large region, the adjusted R2 does not give 
a clear picture of the model�s ability of predict the business attraction force. Do 
small changes in the adjusted R2 have any effects on the prediction accuracy of the 
model, or can they be neglected? To get a clearer picture of the model�s prediction 
capacity, the observed value can be divided by the predicted value. This measure of 
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model performance will be defined as the  local performance values of the model. A 
summary of the local performance values in the above regression models is 
presented in Table 4.1.1, which shows that small increases in the adjusted R2 have a 
large impact on the overall predictability of the regional business attraction.   
  
 
Table 4.1.1 A summary of local performance values on the regression models.  
 
 Regression 2 Regression 3 Regression 4 Regression 5 
Deviation 

value 
Number 

of regions 
in % Number 

of regions 
in % Number 

of regions
in % Number 

of regions
in %

0-20 % 27 39 % 31 45 % 39 57 % 44 64 %
20-50 % 26 38 % 22 32 % 25 36 % 16 23 %
50% < 16 23 % 16 23 % 5  7 % 9 9 % 
Total 69 100 % 69 100 % 69 100 % 69 100%
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Appendix 1 
 
The spatial association (or autocorrelation) can be expressed as �the coincidence of 
value similarity with location similarity� (Anselin and Bera, 1996). This means that 
one expects to find similar values on a random variable clustered together, if there is 
an existence of positive spatial association. The opposite pattern can be expected 
when a negative association is present. As in traditional one-dimensional analysis, 
the appearance of autocorrelation can be studied from the covariance matrices. Two 
ways, among others, of imposing constraints that make it possible to handle spatial 
covariance matrices are to use a spatial weight matrix either from the �lattice 
perspective� or from the perspective of time distance between the observed regions. 
In the former case, a neighbourhood of each location is defined (this is done in 
SpaceStat by using the Rook and Queen concepts). In the latter case, a matrix based 
on time distance between the regions is used. However, the choice of a spatial 
weight matrix is important, since the spatial weight matrices determine the spatial 
association. A misspecified weight matrix will give inaccurate indications of spatial 
dependency (Florax & Rey, 1995, pp. 131-133). 

In a somewhat similar way as in ordinary econometrics, autocorrelation in space 
is modelled by a functional relationship between a variable y or the error term ε, and 
its associated spatial lag. Hence, instead of using the dependent variable a spatially 
lagged dependent variable, Wy, and/or a spatially -lagged error term, Wε is used to 
estimate the model. Following Anselin and Bera (1996), two types of models are 
used to handle this kind of spatial association, the spatial lag and the spatial error 
model, respectively. The spatial lag model can be formulated as equation A.1: 
 
 εXW ++= βρ yy  (A.1) 
 
In the equation y represents the observations of the dependent variable (nx1 vector), 
W represents the spatial weight matrix, Wy represents the spatially lagged dependent 
variable (nxk matrix), X represents the observations of the independent variables 
(nxk matrices), ε is the errors term (nx1 vector), and ρ is the spatial autocorrelation 
parameter. When autocorrelation is present and the model is specified as equation 
A.1, estimation is made by application of Maximum Likelihood (standard non-linear 
optimisation routine) or by using proper instrumental variables for the spatial lags 
(Anselin & Bera, 1996). Anselin and Bera have shown that OLS estimates in a non-
spatial model will be biased and inconsistent. 

The other � the spatial error model � incorporates the autocorrelation through 
specification of the spatial dependencies in the error terms. The error covariance will 
be non-spherical and thereby the OLS estimates are inefficient (but unbiased) 
(Anselin & Bera, 1996). This model is formulated by equation A.2: 
 
 εX += βy  (A.2) 
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This equation (A.2) is a linear regression where y is the dependent variable (nx1 
vector) and X is the observations of the independent variables (nxk matrices). The 
error vector ε is defined as: 
 
 ξWεε += λ  (A.3) 
 
Here λ is the spatial autoregressive coefficient of the error lag Wε, and ξ is a �well 
behaved� error term. If the autoregressive coefficient were known from the start, this 
model should be estimated as Generalised Least Squares (GLS). If not, one needs to 
estimate the λ coefficient jointly with the rest of the coefficients (a two step 
procedure). However, in the case of spatial models, it is not possible to use the 
ordinary tools such as Cochrane-Orcutt etc. Instead, again, one has to rely on a 
maximum likelihood or Generalised Method of Moment estimations, which yield 
both unbiased and consistent estimates (Anselin 1992).   

As we have seen from the specification of the spatial lag and the spatial error 
model, it is of interest to investigate the appearance of spatial autocorrelation, since 
this will also indicate what model one should use (OLS or ML). In literature, a 
number of tests for spatial dependence exists. Two frequently used tests are Moran�s 
I and Geary�s C. Moran�s I (which is formally similar to the Durbin-Watson 
statistics) is specified as equation A.4: 
 
 eeWee ′′= )SN(I 0 , (A.4)  
 
In (A.4) e is the residuals, N the number of observations, W is the spatial weight 
matrix and S0 is a scaling constant. S0 is defined as equation A.5: 
 
 ��=

i j
ij0 wS  (A.5) 

 
i.e., the sum of all weights. When a row-standardised weight matrix is used, the 
distribution of the Moran�s I is normal (Anselin 1992). The mean will tend to one as 
the sample size increases. A Moran�s I that is larger (less) than its expected value    
(-1/(N-1)) indicates positive (negative) autocorrelation. The Geary�s C test is similar 
to the Moran�s I, however, some differences in the specification of the test make the 
expected value of Geary�s C to be equal to 1. In addition, we note that a value of 
Geary�s C that is larger (less) than 1 indicates negative (positive) autocorrelation.  
One special use of Moran�s I is to construct the so-called �Local Moran LISA 
statistics�. By using this technique, one is able to explore local association and find 
outliers in the data set. Combined with maps and a scatterplot, this analytical tool 
may be important in order to trace different geographical interdependencies. 

In addition to the tests presented, it is also convenient to apply the Lagrange 
Multiplier tests, which are valid for both OLS and ML estimations. The LM-test can 
be applied for the presence of both a spatial lag and a spatial error. These tests are 
chi-squared distributed and can be made in a robust form. The LM-test for a spatial 
lag is formulated as follows: 
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22

L +′= βρWe  ~χ2  (A.6) 
 
where 2

. s/)b)b(NJ M(WXWX ′=βρ  and )(trT 2
1 WWW +′= . The LM-test for 

spatial error is defined as: 
 

1
22

E T)s/e(LM We′=  ~χ2  (A.7) 
 
 
The �rule� we apply in order to state if the spatial lag or the spatial error problem is 
the most serious is simply to compare the two forms of LM-tests and then study 
which one has the strongest indication of dependency. From the results of these 
tests, we then make our decision of what estimation procedure we should choose. 
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Appendix 2 
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Figure 1. The 70 labour market regions in Sweden 
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Abstract: 
 
Economic networks between firms generate spatial interaction in the form of inter-
firm deliveries, collaboration in R&D and marketing activities, negotiations etc. 
Such interaction is reflected by interurban business trips. By observing the spatial 
pattern of trips and the intensity of trip making on different links, one may reveal the 
underlying structure of economic networks between economic establishments in a 
set of 70 functional regions. Knowledge about these conditions can also be 
employed as a basis for making forecasts about trip generation, trip attraction and 
trip distribution. 

This paper uses a large database reporting on long-distance business trips. A 
spatial-interaction model is employed to estimate the importance of various nodal 
characteristics that combine into trip generators and trip attractors. Differences exist 
between origin and destination regions as regards characteristics that stimulate 
business trips. The paper also examines the consequences of �zero� links by 
comparing estimation results from a sample selection model and an ordinary OLS 
model.  

 
 

Key words: Accessibility, Knowledge- and Service-Handling Professions, Long-
Distance Travel, Link Flows, Sample Selection Model. 
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1. Introduction 
During the 20th century, human mobility has increased in the OECD countries, in 
association with a corresponding growth of income per capita. A vast majority of all 
trips are of a private nature and associated with labour market commuting, shopping, 
visiting friends and other forms of recreation (Batten, 1989). However, during the 
second half of the century one can observe a new economic structure with increased 
knowledge as well as contact intensity. Catchwords are knowledge economy and 
network economy, signifying the decomposition of production into globally spread, 
but still interacting establishments, and emphasising the growing role of knowledge 
deliveries as inputs to goods and service production as well as R&D activities. 
(OECD, 1999; Johansson, Karlsson & Westin, 1993) In such an economy business 
trips should be expected to grow in companionship with mediated contacts (e.g. 
Gaspar & Glaeser, 1998; Andersson et al, 1993). 

Economic links between firms generate spatial interaction in the form of inter-
firm deliveries, collaboration in R&D and marketing activities, negotiations etc. 
Such interaction is reflected by interurban business trips. By observing the spatial 
pattern of trips and the travel on different links, one may reveal the underlying 
structure of economic networks between economic establishments in a set of 
functional regions. Also, one may conjecture that the number of travel-intensive 
activities differs between industries and over a product�s live cycle. Knowledge 
about these conditions can also be employed as a basis for making forecasts about 
trip generation, trip attraction and trip distribution.  

In order to examine these phenomena, this paper makes use of a large database 
reporting on business trips extending more than 100 km (so called long-distance 
business trips). We emphasise that the empirical analysis in this paper is exploratory 
and uses a set of 70 functional regions (labour market regions). Spatial interaction 
models are used to estimate the importance of various characteristics of functional 
regions as trip generators and trip attractors. Such characteristics include origin and 
destination nodes, interurban accessibility, size of the potential labour supply and 
share of various types of professions, such as knowledge, goods, service and 
information handlers. One may also observe that the GDP of a region is 
approximately proportional to the size of its labour market. In addition, the paper 
examines if regions with public administration centres and regions with universities 
attract or generate a disproportionately large number of business trips.  Public 
service centres can be assumed to have a higher rank in the urban hierarchy, 
according to the central place theory (Christaller, 1966) and because of that they will 
function as meeting hubs for public sector decision making. The empirical analysis 
reveals crucial differences between origin and destination regions as regards 
characteristics that stimulate business trips. The paper also examines the implication 
of selection bias in the statistics. The recorded trips are obtained from a sample 
survey. As a consequence, for many links no trips are recorded. Many of these �zero 
links� can be assumed to lack observations due to the limited size of the sample. 
Since those links reveal important information about links with low travel frequency 
they have to be incorporated in the analysis. This is done by using a sample selection 
model based on a Probit model and a censored model of a Tobit type. 

Researchers have shown a limited interest in interregional business travel and 
their pertinent determinants. There are few empirical studies of such trips, primarily 



 

 103 
 

because of data limitations. Existing contributions mainly focus on technical aspects 
of modelling the interregional business travel structure (e.g. Ben-Akiva & Lerman, 
1985; de la Barra, 1989; Train, 1986; Koppelman & Wen, 1997). However, one can 
find a small set of papers, which examine long-distance travel and concentrate on 
intercity links.  

Miller & Fan (1991) present a review of the evolution of the intercity travel 
demand modelling over the last twenty years. However, the empirical observations 
refer to a small number of city-to-city observations. A more general socio-economic 
approach to the study of long-distance travel by rail is found in a study of factors 
that influence business and non-business passengers in Great Britain (Rickard, 
1988). In that study, long-distance trips are defined as a movement longer than 
eighty kilometres in one direction. Another study, which focuses on long-distance 
business travel by train, is Ivarsson & Lorentzon (1991). Their study is descriptive 
and does not apply any explicit model. It focuses on the change of choice of mode in 
response to the introduction of a rapid train line between Stockholm and Göteborg.  

1.2. Outline of the Paper 
In this paper, we attempt to improve the understanding of the determinants of long 
distance, interregional business trips from both theoretical and empirical points of 
view. The paper consists of five main sections. Section 2 outlines a theoretical 
framework for business trips and discusses trip generation and trip attraction as 
interactive processes. In other words, demand for interaction is viewed as a 
combination of generation and attraction forces.  

Sections 3.1-3.2 describe the database and examine some hypotheses with regard 
to the distribution of modes and the distribution of trips in terms of different 
categories. Section 3.3 estimates the aggregated trip frequency on links. A gravity 
model is used to estimate the interaction between pairs of nodes. The first part 
investigates the probability of making a business trip and compares the difference 
between two ordinary OLS models and sample selection models. This is followed by 
an examination of how the economic structure, regional dummy variables and 
accessibility in the origin and destination nodes influence the size of trip flows. 
Section 4 contains an assessment and discussion of the results and suggestions for 
further econometric studies. 

2. Determination of Inter-Urban Business Trips  

2.1. Inter-Urban Business Interaction 
Economic organisations have internal networks for communication and co-
ordination of production and other activities. The network links are channels for 
resource flows and information exchange. These are the intra-firm networks. In a 
similar way, one can identify links for interaction between organisations as well as 
between persons. In this context, we observe that permanent agreements between 
firms and long-term contracts establish inter-firm links. A large share of all trade 
and pertinent transactions is based on, or utilises such economic links (Johansson & 
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Westin, 1994). Every flow of goods and services is associated with information 
flows, implying direct face-to-face contact and/or indirect, mediated contacts 
between trade partners. Hence, information exchange and contacts between firms 
can be associated with purchasing and selling activities, negotiations and contract 
signing. As a consequence, direct face-to-face contacts result in business trips that 
can be associated with the formation and maintenance of inter-firm links.  

A firm's development activity also requires search for knowledge about new and 
more competitive types of goods and services or production techniques. In addition, 
R&D must be based on knowledge about new markets and search for expansion on 
new markets. In all these cases, business travel is a necessary input. 

One may distinguish between mediated and face-to-face (FTF) contacts. The 
most efficient form of interaction depends on the purpose of communication and the 
nature of information to be exchanged. Following Andersson and Johansson (1984), 
and Kobayashi & Okumura (1997), we may argue that exchange of standardised 
information is associated with a high proportion of mediated contacts, and exchange 
of non-standardised information is associated with a high frequency of (FTF) 
contacts.  

The existence of uncertain and complex information requires that messages are 
translated, transferred and explained interactively (Andersson & Johansson, 1984 
and Törnqvist, 1993). FTF interaction is a method to reduce the uncertainty and 
complexity. Information exchange with high levels of uncertainty or complexity 
occurs in processes that involve R&D and other renewal activities, such as 
improving the organisation of the establishment, establishing and finding new 
markets, and negotiations of various types. In this way one may expect knowledge-
searching firms to be attracted to interact with regions that are rich in knowledge. 
The reason for FTF interaction in such cases is obvious. With high levels of 
uncertainty and possibilities of surprises, there is a need for careful interpretations 
and conclusions during the course of interaction. From this point of view, business 
travel provides services to strategic decision making in economic organisations. 
Hence, one may predict a higher demand for business trips among industries 
characterised by a higher than average renewal and development intensity.  

 

2.2. A Spatial Interaction Model of Inter-Urban Business Travel 
Consider the set of individuals i in a region r. These individuals will have FTF 
interaction in region s in proportion to the opportunities for interaction in the latter 
region. First, let us introduce a variable, As, expressing the attractiveness of node s, 
such that 
 
 α

sks1ss )Ex,...,F(xA =  (2.1) 
 
where xks denotes the size of factor k in destination s. The value of the function F () 
is assumed to reflect the character of the economy in region s. The variable Es 
represents the size of region s in terms of basic business meeting opportunities and α 
> 0 is an elasticity parameter. In the empirical exercises, Es refers to the number of 
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persons employed in node s. Next, let frs represent the effect of the friction or the 
generalised cost of making a trip from r to s. Then we can express the link 
accessibility, Lrs, associated with region (r, s) as 
 
 { }rsrssrsrs d expf;AfL λ−==  (2.2) 
 
where drs  represents the distance between node r and s and λ is the parameter to be 
estimated. From (2.2) we can see that an increasing friction implies a reduced 
frequency of trips, and therefore λ is assumed to have a negative sign.  

Next, let us consider the likelihood of business trips to origin in the urban node r. 
We assume that the frequency of trips is an increasing function of the size of the 
economy, represented by the number of jobs, Er. The potential number of business 
trips origining in r, Br, can then be described as 
 
 β

rkr1rr )Ex,...,G(xB =  (2.3) 
 
where β > 0 is an elasticity parameter. Combining (2.2) and (2.3) yields the number 
of business trips from r to s, expressed by 
 
 Brs = BrLrs (2.4) 

 
The aggregate model outlined in (2.1)-(2.4) implies that the expected flow of 

business trips between two urban regions is determined by (i) the size of the 
economy in the origin region, represented by Er, (ii) the size of the economy in the 
destination region, represented by Es, (iii) the capacity and quality of the transport 
link determining the generalised trip cost, represented by frs, and (iv) the character 
of the two interacting economies as reflected by G(xr) and F(xs). Hence, the 
aggregate model is based on a gravity structure in line with de la Barra, (1989). 
 

2.3 Trip Attraction versus Trip Generation 
Let us first observe that the effect of the generalised trip costs on link (r, s) is 
represented by frs. The formula describing frs in (2.4) represents the simplest 
version of this type of interaction cost (or link friction). The travel mode 
opportunities of a link influence how a traveller perceives the link friction. Mode 
opportunities comprise a choice of mode, costs associated with each mode, timetable 
and reliability of each mode, etc. 

Trip generation refers to conditions in the origin region. We have already 
mentioned the size of the economy and its character. According to the previous 
discussion, the knowledge and service intensity of a origin region can be expected to 
affect the trip generation frequency. In our study, one can identify an important scale 
effect. Since we investigate long-distance business trips, one must realise that a trade 
off or competition exists between short-distance (intraregional) and long-distance 
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(interregional) trips. Hence, large regions can be expected to generate a smaller 
proportion of interregional travel than a medium sized or small region, because the 
large regions accommodate many short-distance trips. In view of the above 
considerations, the study examines the following aspects of trip generation: 

 
• How large is the share of white-collar trip-makers? 
• To which extent has the size of Er a non-linear generation effect? 
• Does the share of knowledge- and service-handling jobs increase the trip 

generation?1 
• How much smaller is the distance effect for business travel than for 

work place commuting? 
• Does the overall accessibility of a origin region affect the trip 

generation? 
• Does a region with a public administration centre generate 

disproportionately many business trips? 
 
In a trip generation context, the amount of travel also depends on other 

characteristics such as barrier effects and the composition of regional activities. In 
accordance with the central place theory (Christaller, 1966), the county capital and 
the national capital city may generate more trips than other comparable regions 
because of their public service function and high proportion of company 
headquarters. Other such characteristics comprise the location of universities and 
R&D activities in general. However, capital cities can also be regarded as meeting 
hubs, i.e. as meeting places for interactive actors, where both parties congregate at a 
place other than their own home location. This type of meeting hubs can be regions 
with exhibition and/or conference facilities or regions that have a good transport 
infrastructure to most of the other regions, as in the case of the capital region of 
Stockholm.  

Business trips are also assumed to be affected by which type of employment 
category the trip maker belongs to. A subdivision of the labour force into 
knowledge-, information-, service- and goods-handling professions should be 
expected to improve the estimation of trip making frequencies. 

Which regions are strong attractors of business trips? In general an attractor 
region should include an economy with (i) many customers, (ii) many suppliers, (iii) 
many collaborators. In this exploratory exercise, we try to investigate the following 
issues: 

 
• What is the distribution between person-to-person meetings, 

conferences, etc.? 
• To which extent has the size of Es a non-linear attraction effect? 
• Does the share of knowledge- and service-handling jobs increase the trip 

attraction? 

                                                           
1 A clustering of occupations into knowledge- and service-handling jobs is presented in Section 3.1. 
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• Does the overall accessibility of a destination region affect the trip 
attraction? 

• Does a region with a public administration centre attract 
disproportionately many business trips? 

 
A special trip attraction can be assumed to prevail in regions that host the capital 

city and those that host the county capital city. They will attract business trips 
associated with the region's public service activities such as being a higher order 
service place, offering services such as exhibitions, conferences and well-developed 
interregional transport services. One may also assume that the presence of a 
university is a strong trip-attraction factor, since universities are places for 
knowledge interaction. As emphasised above, the amount of trip attractions can also 
be examined with regard to how the share of different employment categories affects 
the frequency of visits to the region. Thus, the share of people employed in 
knowledge oriented professions is assumed to be a trip attractor. 

3. Statistical Data and Estimations 

3.1. The Jönköping Data Base 
In Swedish statistical sources, such as Resvaneundersökningen, �Travel Behaviour 
Survey�, (RVU) and the Tourist and Travel Database (TDB), business trips are 
divided into two types, short and long-distance trips (more than 100 kilometres). The 
length of a trip refers to the distance between the origin and the intended final 
destination. A short-distance business trip is less than 100 travel kilometres. In 
Sweden, such a trip is almost always intraregional. RVU and TDB are nationally 
based surveys with information about travel mode and individual characteristics of 
the trip-maker.  

TDB is a yearly conducted survey based on monthly interviews with 
approximately 2 000 randomly chosen individuals, of whom about seven percent 
have made one or several domestic business trips. TDB asks questions only about 
trips that are longer than 100 kilometres. Business travel does not include 
commuting. TDB contains data for trips between 1 940 regions, calculated by means 
of weights to reflect travel on a national level. The set of long-distance trips 
observed in TDB is projected to the national level by multiplying the observation 
with a weight, selected in proportion to the respondents� representation in the 
population with respect to age and gender on the county level. At a fine spatial 
resolution, this weighting procedure is not proper with regard to the working 
population. Therefore, this study makes a calibration of the weights such that the 
expected size of the working population in TDB, in a set of 70 labour market 
regions, matches the size recorded by Statistics Sweden (SCB).  

In the empirical study, data from TDB are combined with official regional data 
from SCB. This new and elaborated information is called the Jönköping Data Base 
on long distance business trips (JDB).  

Different occupations or professions are grouped in four categories. Knowledge-
handlers include technicians, chemists, physicists, biologists, medical doctors, 
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teachers, literary and legal professions, journalists, statisticians and researchers and 
etc. Service-handlers include health care professions, commercial professions, 
transportation professions, hotel and restaurant professions, maintenance 
occupations and etc. Goods-handlers comprise agricultural-, mining- and 
manufacturing workers and information-handlers comprise administrative 
professions such as accounting, clerical work and etc. These occupation groups are 
based on the Statistics Sweden�s (SCB) classification NYK for the year 1990. These 
categories are also described in Andersson & Johansson (1984). The size of a region 
is measured by its day population, i.e., the number of persons who work in the 
region, as recorded by SCB.  

In addition to the data from TDB and SCB, JDB consists also of data from the 
Swedish road administration, the Swedish rail, and domestic flight timetables. The 
travel time measure used in this paper is the shortest travel time between regions 
over the modes car, bus, train and air in the early 1990�s. The distance in kilometres 
between regions is based on the road distance at the time.  

Moreover, an annual average of the recorded travel in the period 1990-94 is used 
as a first step to avoid selection bias in the statistical exercise. To obtain consistency, 
the analysis is based on the average number of jobs in each region in the same 
period.  

3.2. Distribution across Types of Contacts 
At the beginning of the 1990s, the total annual amount of main trips (possibly 
combined with a sequence of partial trips) in Sweden was approximately 5 thousand 
million, of which 4.24 percent were business trips. A main trip is defined, in TDB, 
as the travel makers origin region and the main destination region. The total amount 
of long-distance trips was 110 millions of which 22 percent were business trips. 
Three and a half percent of the long-distance business trips were made to foreign 
countries. Table 3.1 gives information about the average trip flows and travel-time 
distance for all links and �non-zero links� among 70 labour market regions for the 
period 1990-94.  
  
 
Table 3.1. The average trip flow per year and travel time distance in minutes for 70 

labour market regions 1990-1994  
 
Statistics*) All links 

trip flows 
�Non-Zero� 

links trip flows 
All links 

travel time 
 �Non-zero� links 

travel time 
Minimum 0 160 52 59 
Maximum 438 464 438 464 310 303 
Mean 3 444 9 817 173 150 
Std. Deviation 15 938 25 726 44 41 

*) All links contain 4584 observations and the non-zero-links 1608 observations. 
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The table shows that the minimum with respect to the trip flow, the maximum with 
respect to the travel time, the mean as well as the standard deviation differ between 
all links and �non-zero� links. The table indicates that the time sensitivity and the 
day population�s elasticity increases when links with zero flows are allowed to 
influence the estimation. This implies that the �zero� links reveal important 
information about the business travel distribution for the 70 labour market regions. 
Hence, the distribution function of the link flows is not complete without the �zero-
links�. This motivates the use of a censored model such as a Tobit model. However, 
the �zero links� cannot be assumed to be true zeros in every case, implying the 
statistical data inherence selection bias. Hence,  
 

• a sample selection model, incorporating a Tobit model, can be expected 
to give proper estimation results (Greene, 1995, chapter 27.3.3). 

 
Business travel is composed of a wide range of trip purposes, which vary 

between occupations. TDB consists of four main categories of occupations (plus 
categories such as farmers, artists etc.). Table 3.2 presents how long-distance 
business trips are distributed among the occupation categories. In the table, w.pop 
denotes the total working population in Sweden, travel intensities are calculated as 
the annual number of trips per worker between 1990-94, and the average one-way 
distance is measured in travel lengths.  

Table 3.2 shows that travel frequency increases with seniority in an organisation 
and with if the travellers owns a business, which indicates that  

 

• competence level and ownership are important factors in FTF 
interaction.  

 
The table also shows that travel intensities are equally high for white-collar 

mangers and owner-managers and very low for blue-collar workers. Moreover,  
 

• travel length varies in a significant way between different occupational 
categories.  

 
 
3.2. Distribution of long-distance business trips over occupation (seniority) 

categories 1990-94  
 
Occupation category Share of 

trips 
Share of 
w.pop. 

Travel 
intensity

Travel length 
in km. 

Travel length 
st.dev. 

(1)White collar � manager 43.0 24.0 7.54 292.9 2.99
(2)White collar � other 30.4 28.4 3.81 268.7 3.18
(3)Owner � manager 16.0 8.5 7.51 259.4 4.47
(4)Blue collar 8.8 37.8 0.92 249.4 5.73
(5)Other 1.7 1.3 4.91 274.9 13.60
Total 100.0 100.0 3.94 276.1 1.85

Number of observations = 69,613 with 11,191 observed trip makers  
Source: TDB 
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Table 3.3 illustrates the distribution of modes for long-distance business trips 

(LDB-trips). Cars dominate, followed by air transport. The only important 
difference between white-collar workers and the two other categories, owner-
manger and blue-collar occupations, is that the former has a higher proportion of air 
travel.  

 
• The owner-manager category is most significantly different from the 

blue-collar workers as regards the distribution for transport modes.  
 
The observed differences in Table 3.3 are partly explained by the fact that white-
collar workers make somewhat longer trips than the other categories. 
 
 
3.3. Distribution of trips over transport modes 
 

Transport mode White collar, (1)-(2) Blue collar, (3)-(4) 
Car 68.4 78.0 
Aeroplane 18.2 7.0 
Train 10.3 6.9 
Other 3.1 8.1 
Total 100 100 

Number of observations =11,004 
Source: TDB 

 
 

Next, we observe in Table 3.4 that  
 

• the most frequent trip purpose is person-to-person meetings, and this 
observation is valid for both white and blue-collar workers.  

 
For the occupation categories (3)-(4), temporary assignments to a job outside the 
home-base establishment are the second most frequent trip purpose. For white-collar 
occupations, the second most frequent trip purpose is conference trips. 
 
 
Table 3.4. Distribution of business trips across different purposes 
 

Trip purposes White collar, (1)-(2) Blue collar, (3)-(4)
Person-to-person meeting 58.1 44.8
Conference, congress, exhib. 22.7 15.3
Temporary job assignments 19.2 39.8
Total 100 100

Number of observations = 11,004 
Source: TDB 

 



 

 111 
 

3.3. Estimating the Aggregated Trip Frequency on Links 

3.3.1. The Probability of Making a Business Trip 
Zero LDB-flows are frequently observed for links between sparsely populated 
regions, especially if the link distance is long and the accessibility to train stations 
and airports is low. As much as 
 

• 65 percent of all links lack recorded trips in the questionnaire 
information available in the database.  

 
Hence, our empirical observations, organised in OD-matrices, contain a problem 
caused by a biased selection. With reference to suggestions in Greene (1995, chapter 
27.3.3), the described bias is dealt with using a procedure that combines two models, 
a Probit model and a Tobit model. In the first model the following basic question is 
contemplated: what is the likelihood of observing a trip on each specific link, given 
the size of the questionnaire sample? An answer to this question provides us with a 
characterisation of how trips are generated and attracted. Secondly, by estimating 
probabilities one can also try to compensate for the biased selection that would 
otherwise occur when we apply a gravity model to analyse a trip matrix with many 
zeros. The latter step is taken with a sample selection model that incorporates the 
estimated likelihood in a Tobit model. The estimator used is a full information 
maximum likelihood estimator. All estimations shown below were made by using 
the statistical software package LIMDEP. 

Consider the following probability (Probit) model where Prs =Φ(Zrs) denotes 
the probability of making a business trip between node r and s, and where Zrs is a 
function of characteristics referring to node r and s and the link (r, s). The estimated 
probability Prs represents interesting information in itself.  
 

 )Z(dt)t(P rs

rsZ
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The functions φ(.) and Φ(.) denote the standard normal density function and the 
standard cumulative distribution function, respectively. Zrs is a linear combination 
of the independent variables Xi, based on the estimated parameters βi. This model is 
estimated by means of maximum-likelihood. Using the available variables in the 
TDB data set, the following function gives the best prediction of the observed travel 
pattern: 
 



 112

 
rss33r2211

s7r6s5r4rs3s2r10rs

DDD        
KKAATElnElnZ

µγγγ
ββββββββ

++++
+++++++=

 (3.3) 

 
The variables are defined in Table 3.5 and µrs is an error term. None of the 
independent variables show any strong correlation with each other, except for the 
share of knowledge-handling professions and the number of jobs. The correlation 
coefficient for this pair is 0.73. In Table 3.5 the variables are presented together with 
parameter values and associated significance levels, showing that all variables 
included are significantly different from zero, except for the share of knowledge-
handling professions in region s and the dummy variable expressing that s contains 
the county capital. Both are included since their counterparts in region r are 
significant. In this way we can reveal a specific difference between trip generators 
and trip attractors. The estimated parameters in the equation in (3.3) show that the 
probability of a trip between two nodes increases  
 

• with the size of lnEr and lnEs  
• with increasing shares of knowledge-handling professions, Kr. 

 
Moreover,  
 

• as the time distance expands the travel probability is reduced.  
 
 
3.5. Estimation results for the Probit model in (3.4) 
 
Variables Coefficients Std.dev. Sign.level
β0 = estimated intercept  βo = -10.326 0.704 0.000 
lnEr = the ln of the number of jobs in origin r  β1 = 0.645 0.043 0.000 
lnEs = the ln of the number of jobs in destination s β2 = 0.743 0.044 0.000 
Trs = travel time in minutes between region r and s β3 = - 0.013 0.001 0.000 
Ar = accessibility for region r β4 = - 0.011 0.003 0.001 
As = accessibility for region s β5 =  -0.016 0.003 0.000 
Kr = share of knowledge professions in region r β6 =   1.959 0.953 0.039 
Ks = share of knowledge professions in region s β7 = -0.812 0.959 0.397 
D1 = 1 for link distance of 200 - 700 kilometres γ1 = - 0.220 0.048 0.000 
D2r = 1 when r contains the county capital (dummy) γ2 =  -0.091 0.053 0.085 
D3s = 1 when s contains the county capital (dummy) γ3 =  0.855 0.053 0.104 
Number of observations = 4584 
Log Likelihood function at its maximum = -2113 
Pseudo R2-adjusted = 0.60 
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All these results are in accordance with the hypotheses put forward in the Section 2. 
The travel probability is smaller than expected for distances in the range 200-700 
kilometres, which may reflect peculiarities of the Swedish interregional "travel 
topology", which is determined by the intercity distance that exists. 

The range 200-700 kilometres represents the distance where train would be a 
natural mode choice, whenever such an option exists. Accessibility of region r is 
measured as described by the following formula:  

 
{ }km99T:sL,T/E rsr

rLs
rss >=�

∈
 (3.4) 

 
This measure of accessibility has a negative influence on the probability of making a 
trip between two nodes, and affects both the generation and the attraction of trips. 
The accessibility measure does not include regions at a shorter distance than 99 
kilometres from the region, due to the way that TDB records trips. The presence of a 
county capital city in a region also has a negative influence on both the generation 
and the attraction.  
 

• The negative sign for accessibility tells us that the accessibility variable 
has a counter-balancing effect vis-à-vis the influence from the Er, Es 
and Trs variables.  

 
This may reflect that the competition between travel options is much stronger in 
areas with a high accessibility. Moreover, there is also a correlation between having 
high accessibility and a large population within 100 kilometres. Thus, for a region 
with high accessibility, trips tend to be spread over a large set of links. 

Consider Table 3.6 that illustrates the result of the Probit model in (3.3) applied 
to the 4584 links that are longer than 99 km. If the model predicts a trip probability 
greater than 0.5, it is classified as a predicted trip in Table 3.6.  
 
 
3.6. Predicted and observed links with zero and positive number of trips in 

accordance with the Probit model in (3.3) 
 

Observed Prediction =0 Prediction = 1 Overall observed Percent correct 
0 2607 369 2976 87.60 % 
1 617 991 1608 61.63 % 

Overall 
Predicted 

3224 1360 4584 78.49 % 

 
 

A low value is classified as a non-trip prediction in the table. The number of 
correctly predicted values is higher than with a naive prediction based on the 
observed share between the non-zero and zero travel links, which would give 35 
percent for a non-zero link and 65 percent for a zero link. From Table 3.6 one can 
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see that the data set for the statistical estimation contains 1608 links for which trips 
have been recorded, and 2976 links with no observations, altogether 4584 links. 

3.3.2. Comparison between Two Ordinary OLS Models and a Sample Selection 
Model 

Consider the spatial interaction model in (2.4). Two standard OLS versions of this 
model are compared with a sample selection model. In the sample selection model, 
we correct for the selection bias as predicted by the estimated Probit model in (3.3). 
Also, the sample selection model is estimated through maximum likelihood. All the 
versions are based on the general model in (3.5), where εrs signifies an error term. 
 
 ln Brs = lnβ0 + β1 lnEr + β2 lnEs+β3 Trs + εrs (3.5) 
 

The first version, the OLS-1 model, is based on all the observations that have 
recorded trips. The second version, the OLS-2 model, is estimated with all the 
observations assuming that the �zero links� have one trip. The OLS-2 is used to 
illustrate the effect of biased selection in a case where the true value of all the �zero-
links� is one trip. The third version is the sample selection model. It is a two-step 
model based on the Probit model and a censored regression model, the Tobit model. 
The Tobit model is based on all the links with recorded travel with a correction for 
the assumed sample selection bias estimated in the Probit model.  

The first version can be assumed incorrect since the �zero links� tell us 
something about links with very low frequency of travel. If the frequency of travel is 
one trip on each of the �zero links�, then the size variables and the time variables are 
correctly estimated in the second version. However, it can be assumed that some of 
the links have true zeros and some have at least one trip. This would imply that the 
size effect and the time effect are overestimated in the OLS-2 model. Table 3.7 
shows the estimates of the three models.  
 

• All the estimations show a higher elasticity for Es than for Er.  
 
 
Table 3.7. Comparison between estimation results with OLS and a sample selection 

model 
 

 OLS-1(obs.=1608) OLS-2 (all obs.) Sample sel. (obs.=1608)
Variable Coeff. Sign.lev. Coeff. Sign.lev. Coeff. Sign.lev. 
Intercept (β0) -2.974 0.000 -28.774 0.000 -9.691 0.000 
ln Er 0.544 0.000 1.638 0.000 0.862 0.000 
ln Es 0.626 0.000 1.780 0.000 0.950 0.000 
Trs -0.011 0.000 -0.025 0.000 -0.018 0.000 
Sigma     1.303 0.000 
Rho  ---- ---- ---- ---- -0.787 0.000 
R2-adjusted 0.40  0.37 Log Likelihood = -4484
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This implies that the number of jobs in a region has a greater influence as an 
attractor than as a generator. Finally, the adjusted R2 of the basic gravity models 
shows that the model explains about 40% of the variation. Thus, additional regional 
and link characteristics can be introduced into the model according to the hypotheses 
in Section 2.  

The estimation of equation (3.5) shows a highly significant level for all estimated 
parameters in the three models. The sigma coefficient shows the influence of the fact 
that the model is censored. The Rho-coefficient shows the correlation between the 
Probit model�s error terms, µrs, and the Tobit model�s error terms, εrs. Hence, Rho 
shows the Probit-model�s influence on the Tobit model.  

 
• The high significance level of Sigma and Rho indicates that the sample 

selection model is appropriate.  
 
The significant contribution of the probability variable shows that this variable is 
capable of reflecting the influence from the non-observed links in a regression which 
is based on data referring only to links for which positive flows have been recorded. 
This is also demonstrated by the fact that the estimated coefficients of the sample 
selection model fall in between the estimated coefficients in the two OLS models, as 
expected. From this we can conclude that the elasticity, in the Swedish case, is 
expected to be close to one with respect on the regional attraction force and less than 
one in the case of the region�s generation force of interregional business trips, with 
respect to the region�s working population.  

3.3.3. Influence from the Economic Structure 
In this subsection, a sample selection model is applied to an extended version of 
equation (3.5). In accordance with Section 2, the demand for business trips is 
primarily due to knowledge- and service exchange related to various forms of 
uncertainty. Uncertainty is a basic phenomenon in processes that involve R&D, 
renewal activities and negotiations of various types. This type of interaction 
stimulates the demand for business trips as revealed by higher trip shares for the 
white-collar trip makers as described in Section 3.2, where we show that this kind of 
interaction normally has the form of person-to-person meetings. Moreover, the 
demand for interaction increases as the associated competence, knowledge- and 
service intensity increases in the origin and destination region. By the definition of 
the service professions in Section 3.1, services also involve the intermediation of 
goods and services with respect to the commerce and transportation sector.  

The high share of business trips made by white-collar categories and its 
combination with person-to-person meetings indicate that the pertinent trips involve 
knowledge and service-handling professions. This implies that introducing variables 
that reflect the location intensity of different employment categories in origin and 
destination regions can further improve the model.  

 
• The variation in employment shares of different professions is expected 

to express the differences in economic structure between regions.  
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A high share of knowledge- and service-handling professions is assumed to refer to 
expanding regions with a more modern economy, while a high share of goods-
handling professions is strongly correlated with stagnating regions.  
 

• The demand for interaction can also be expected to be high in regions 
that host a university.  

 
Incorporating variables representing the share of knowledge and service-

handling jobs and a dummy for link distances of 200-700 kilometres now extend our 
spatial interaction model. The model is described in Table 3.8 together with the 
estimated results. The adjusted Log likelihood function increases in value with the 
enlarged spatial interaction model. The knowledge-intensity variables can to some 
extent be replaced by their complements, i.e. the share of information-handling 
professions. The correlation between the two is 0.84. The goods-handling 
professions can also replace the knowledge-handling professions since they have a 
highly negative correlation with the knowledge-handling professions (-0.82). 
However, the share of knowledge handlers is the most relevant variable to be 
included, in accordance with the theoretical parts above. A model, which includes a 
dummy variable indicating if a region has a university or not has also been tested. 
This variable has been excluded for two reasons. It gets a low significance level and 
its estimate is affected by collinearity. In particular we observe that 

 
• the dummy variable indicating if a region has a university is highly 

correlated with the share of knowledge-handling jobs (0.75).  
 
 
Table 3.8. An extended version of the gravity model in (3.4) 
 
Variables Coefficients Std.dev. Sign.level
β0 = estimated intercept  βo = -12.230 1.117 0.010 
lnEr = the ln of the number of jobs in origin r  β1 = 0.825 0.060 0.000 
lnEs = the ln of the number of jobs in destination s β2 = 0.935 0.067 0.000 
Trs = travel time in minutes between region r and s β3 = - 0.017 0.001 0.000 
D1 = 1 for link distance of 200 - 700 kilometres γ1 = -0.476 0.066 0.000 
Kr = share of knowledge-handlers in origin r β4 = 2.793 1.261 0.027 
Ks = share of knowledge-handlers in origin s β5 = 2.566 1.232 0.037 
Ser = share of service-handlers in origin r β6 = 2.942 1.120 0.009 
Ses = share of knowledge-handlers in origin s β7 = 3.845 1.096 0.000 
Sigma 1.275 0.048 0.000 
Rho = correlation Probit and Tobit model 0.785 0.043 0.000 
Number of observations = 1608   
Log Likelihood function = - 4436   
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The amount of business travel increases when the origin regions have a large 
share of knowledge- and service-handling jobs. The knowledge-profession variable 
exhibits a high correlation with the total number of jobs (0.73). However, it displays 
a low correlation with the other independent variables. Moreover, the negative sign 
of the assumed train mode distance indicates an insufficient supply of transportation 
services within the distance of 200 to 700 kilometres. By comparing the third main 
column in Table 3.7 with Table 3.9, it can seen that the values of the time friction 
and the elasticity of the Es and Er variables do not change much when the profession 
variables are introduced. We should also observe that  

 
• the time-distance coefficient is 0.017, while the corresponding 

coefficient of daily work place commuting is about 0.1 or greater 
(Åberg, 2000). In the latter case the time sensitivity is more than five 
times as large. 

3.3.4. Introducing Accessibility and the Regional Dummy Variables 
Table 3.9 describes the extension and the results from the estimation when 
additional regional dummy variables and regional accessibility variables are added 
to the model. With all variables included, we obtain a more precise description of 
the trip flows. However, the basic variables in the previous subsection are of course 
much more important than the introduced dummy variables. The accessibility 
measure reflects the nearness to activities and interaction opportunities, represented 
by the number of jobs that are more than 99 kilometres away from the region. High 
accessibility also implies a wide range of nearby activities. In particular, an origin 
region with a high accessibility can be assumed to have its business trips dispersed 
across a large set of nearby locations. Thereby the importance of each individual 
link is decreased. Secondly, a destination region with a high accessibility is 
generally surrounded by other and attractive regions. This implies that there is a 
strong competition between many destinations as regards attracting business trips. 
Further, this implies that  

 
• regions with high accessibility in general will attract fewer trips than 

indicated by the size of its population.  
 

However, this phenomenon is a candidate for further examination in future 
research. The adjusted Log likelihood function increases one step in the enlarged 
spatial interaction model. At the same time, the importance of the number of jobs in 
the origin region, the destination region and the time distance is augmented. In 
addition, the accessibility variables have a low multicollinearity vis-à-vis other 
independent variables, except for the service-handling professions, (-0.5). This 
influences the estimated coefficient of the service-handling professions to be 
negative and insignificant, compared with the previous model. Thus, their attraction 
and generation power becomes smaller than what the size would indicate. This can 
also be understood from the fact that the three largest regions have considerably 
lower accessibility than nearby regions since the population within the region is not 
accounted for. Hence, they have a rather low accessibility but generate and attract a 
considerable amount of business travel. 
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• The dummy variables for (i) the county capital city and (ii) the national 

capital city in origin regions have parameters significantly different 
from zero. 

 
 
Table 3.9.  Spatial interaction model extended with regional dummy variables 
 
Variables Coefficients Std.dev. Sign.level
β0 = estimated intercept  βo = -2.601 1.324 0.050 
lnEr = the ln of the number of jobs in origin r  β1 = 0.918 0.064 0.000 
lnEs = the ln of the number of jobs in destination s β2 = 0.988 0.069 0.000 
Trs = travel time in minutes between region r and s β3 = -0.021 0.001 0.000 
D1 = 1 for link distance of 200 - 700 kilometres γ1 = -0.301 0.063 0.000 
Kr = share of knowledge-handlers in origin r β4 = 1.399 1.302 0.282 
Ks = share of knowledge-handlers in origin s β5 = 0.371 1.278 0.772 
Ser = share of service-handlers in origin r β6 = -1.002 1.265 0.428 
Ses = share of knowledge-handlers in origin s β7 = -0.363 1.232 0.768 
Ar = Accessibility for destination r β8 = -0.034 0.004 0.000 
As = Accessibility for destination s β9 = -0.040 0.005 0.000 
D2r = 1 when r contains the county capital (dummy) γ2 = -0.111 0.065 0.089 
D3s = 1 when s contains the county capital (dummy) γ3 = -0.028 0.064 0.662 
D4r = 1 when r contains the capital city (dummy) γ4 =  -0.493 0.221 0.026 
D5s = 1 when s contains the capital city (dummy) γ5 =   0.095 0.293 0.747 
Sigma = influences from that the model is censored 1.204 0.048 0.000 
Rho = correlation Probit and Tobit model 0.777 0.050 0.000 
Number of observations = 1608   
Log Likelihood function = - 4370   

 
 
However, this is not the case for the destination regions. Together with the 
accessibility variable, this indicates that the generation power is lower in these 
regions due to the high number of knowledge- and service-handling professions 
within the region. This conclusion is also supported by the rather high correlation 
that exists between the capital city and the share of knowledge-handling professions 
(0.5). It also explains why the knowledge-handling variables become non-significant 
when the accessibility and the dummy variables are added to the model. 
 

• The elasticity of the Es and Er variables increases when the accessibility 
and the dummy variables are included.  

 
Primarily, this is a consequence of the introduced accessibility variables. However, 
the change of the elasticity is to some extent also a consequence of the 
multicollinearity between the pertinent variables. The estimation still separates the 
effect of the influence from Er, and the influence of the capital region. 
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4. Conclusions 
Exercises with our database indicate affirmative answers to several of the 
hypotheses and assumptions introduced in the theoretical outline in Section 2. We 
have demonstrated that white-collar professions dominate long-distance business 
(LDB) trips and that a person-to-person meeting is the most important purpose of an 
arbitrary selected business trip. The share of the knowledge- and service-handling 
professions in a regional labour market influences both the generation and the 
attraction of LDB-trips. In addition, we have shown that a sample selection model is 
the best choice when there are many zero links in the recorded O-D matrix.  

In the simplest model, with regional size and time distance as the explanatory 
variables, we have shown that the elasticity of the number of jobs in destination 
regions is close to one (0.95). This implies that a one percent increase in a region�s 
number of jobs increases the number of business trips by one percent, ceteris 
paribus. The elasticity for the origin region is slightly lower (0.86), indicating that 
large regions have a larger amount of business opportunities within the region. 
Hence, the region�s size is more important as an attractor than as a generator of 
interregional business trips. One may also observe that irrespective of the type of 
flow, well-specified flow models of the gravity type tend to have elasticises close to 
the unity for size variables of the same type such as Er and Es. Moreover, the 
estimated time-distance coefficient for long-distance business trips, with regard to 
the shortest travel time-distance over the modes car, train and air, shows that it is 
much smaller than the corresponding coefficient for daily workplace commuting 
(Åberg, 2000). Finally, one may consider testing the model with regard to spatial 
autocorrelation, even though the spatial delineation of regions is designed to reduce 
such effects. 

As a complement, all results in this study should be examined in singly and 
doubly constrained spatial interaction models. Moreover, the data set could also be 
used to estimate structured random-choice models to examine the discussed 
properties of LDB-trips. One may also pose questions that are more direct, for 
example, questions about the relation between the economic structure of regions and 
their trip generation and trip attraction intensity. Instead of using the share of 
professions, one may use the share of industries, which may improve the 
understanding of the differences in trip flows, in addition to the size and time 
relationship expressed in the basic gravity model. 

Studies of how improved conditions for telecommunications may influence 
business travel have primarily focused on timesaving. Another interesting research 
topic is whether intercity travel will increase or decrease because of the evolution of 
the so-called knowledge society. Although information technology, for example 
video conferences, may be a partial substitute for business travelling, the 
development of a knowledge society may still increase the volume of business 
travels. In order to examine this issue in any depth, one must base the study on a 
data set with a much broader spectrum of variables and time data. Discussions about 
the change in business travelling and time savings due to innovations in the 
telecommunications sector can be found in Hughes (1993a, 1993b), Coddington 
(1993), and Hashimoto et. al (1987).  
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CHAPTER 6 
 

How Economic Sectors Generate and 
Attract Interregional Business Trips 

 
 
 

Peter Hugoson and Charlie Karlsson 
 
 

 
 
 

Abstract: 
 

The period after World War II is characterised by rapid expansion of business travel, 
both within and between nations. This paper develops a theoretical framework 
aimed at explaining the determinants of interregional business travel. A number of 
hypotheses are developed and tested empirically by means of an unconstrained 
gravity model using a unique database covering long-distance business travel in 
Sweden. The theoretical part relates the demand for business interaction to exchange 
non-standardised information and industrial growth. Moreover, the expected demand 
for interregional business trips in the manufacturing and the service industries is 
discussed. 

In the empirical part, the generation and the attraction forces among 108 
different industries are analysed through estimations in a sample selection model. It 
is shown that the demand for interregional business trips is positively related to 
industry growth and, in particular, attracted by advanced producer services. 

 
 
Key words: Industry shares, Industrial Growth, Attraction, Generation, Gravity 

model, and Sample Selection Model.  
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1. Introduction 
Human mobility has increased during the 20th century. Even though the vast 
majority of the made trips are private, there are strong reasons to pay special 
attention to business trips. The latter seem to have become more important for the 
functioning of the modern knowledge-oriented economy. Contrary to popular belief, 
business trips have not been replaced by the increased use of modern information 
and telecommunications technology. It even seems as if increased use of these 
technologies has stimulated the volume of business travel (Butler et. al, 1997; 
Gaspar and Glaeser, 1998), which is in line with the predictions made by Saffo 
(1993) and Kobayashi (1992). 

Interestingly enough, researchers have shown only a limited interest in the 
demand for interregional business travel and its determinants. Literature contains 
relatively few empirical contributions and deals mainly with the technical aspect of 
modelling interregional travel. Some of the empirical contributions are Hugoson and 
Johansson (2000); Algers (1993); Ramjerdi and Madslien (1991); Miller and Fan 
(1991); Koppelman (1989); Morrison and Winston (1985). Contributions have been 
made by other, Ivarsson and Lorentzon (1991) and Rickard (1988) who investigate 
interregional business trips by train, and Frändeberg (1996); Feilden et al. (1995); 
and Engström and Sahlberg (1987), who investigate the leisure and business travel.  

In this paper, we attempt to make a small contribution to the understanding of the 
demand for business travel. The demand for interregional face-to-face (FTF) 
contacts and regional economic structure, in terms of industrial shares and regional 
growth, in terms of employment growth, are the focuses of this paper. In the 
empirical part, the attraction and generation force between 70 labour markets 
regions in Sweden is estimated with respect to the size of the regions� working 
population, the time distance between regions and the regions� industrial shares for 
108 industries. The results are then related to the growth rate of the different 
industries. However, the firms� need for business travel and the optimal level are 
also discussed. In the theoretical section it is maintained that business travel is a 
derived demand generated by the firms� need to participate in business networks and 
the need to deal with non-standardised information. The role of the perceived profit 
of an underlying business opportunity is also discussed.  

Obviously, the supply side is also important in determining the demand for 
business travel. We are well aware of the fact that large investments in transport 
infrastructure, that lead to substantial reductions of travel time, open up new 
possibilities for the integration of service markets which includes an increase in 
business travel. Such an increase in integration will undoubtedly generate economic 
growth through a more effective use of resources and through better solutions for 
many enterprises. However, the demand is important since, without it, in the end 
there will be no supply. 

The outline of the paper is as follows: In the section, �The derived demand for 
business trips�, we discuss the demand for business trips as derived from the need 
for firms to deal with non-standardised information. This section puts forward the 
necessity for business-contact networks and discusses the optimal level of such 
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contacts. A short simplified discussion of the differences between mediated and FTF 
contacts is also put forward in terms of the expected profits from a business contact.  

In the next section, �The pattern of interregional business travel�, we discuss 
how the patterns of interregional business travel are determined. The starting point is 
that size and distance are important. However, the regional economic structure is 
also important. This is exemplified in the subsection, �The emerging knowledge 
society�, that shows how business trips have changed as a result of economic 
structural change. In the following two subsections, �Business travel and the 
manufacturing sector� and �Business travel and the service sector�, we discuss the 
two major sectors of the economy that influence interregional business travel. In 
particular, we describe the type of work assignments that can be expected to 
generate a high demand for business travel. The subsection, �Business travel and 
regional economic growth�, discusses the relation between growing 
regions/industries and the demand for interregional business trips. The last 
subsection, �Business travel � some hypotheses�, puts forward a number of 
hypotheses. 

We present the unique data set in the section, �Data and definitions�. This 
section also defines the different industries and describes their growth rate and the 
way in which they have been grouped so that there will not be a multicollinearity 
problem in the empirical exercise.  

In the section �Interregional business trips in Sweden�, all hypotheses are tested 
in a descriptive and an explanatory empirical exercise. The section begins with a 
description of interregional business trip flows, trip makers and travel purposes. The 
model used in the empirical part and the results of our empirical estimations are 
presented in the following subsections, Zero and �non-zero� travel links � 
accessibility and knowledge handling workers�, �The basic non-constrained gravity 
model� and �Business travel � regional industrial structure and growth�. A basic 
non-constrained gravity model is used in the estimations of a sample selection 
model, since the data contains several links with zero recorded trips. These links can 
not be assumed be zero links, in all cases. The sample selection model consists of 
two steps, first a probability model, a Probit model, which is estimated between 
�zero� and �non-zero� travel-links. In a second step, the Probit model is used to take 
care of the assumed selection bias in a censored model, a Tobit model. The sample 
selection model is not described in any depth, as is a standardised procedure in the 
statistical software package LIMDEP. For more information, we recommend Greene 
(1993; 1995). 

The probability model, that contains interesting information in itself, is therefore, 
also presented in a separate subsection. To be able to grasp the differences in 
generating and attracting business trips and the level of industrial growth the result 
is presented in three tables depending to their growth rate. In the last section, we 
summarise our results and provide suggestions for future research in this field. 
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2. The Derived Demand for Business Trips 
The demand for business trips is a derived demand. It is derived from firms� need to 
have face-to-face (FTF) contacts. This demand is motivated by the need to exchange 
information involving non-standardised and complex pieces of information. 
Information is a vital input to firms� business activities. To a varying degree, all 
firms need information concerning the overall economic development, general 
technological trends, customer willingness to pay for different combinations of 
product characteristics and, the prices of the various inputs offered by suppliers, etc. 
Moreover, firms exchange and interpret information when they engage in 
negotiations with suppliers, customers, competitors, to reach agreements on 
deliveries, co-operation, risk-sharing, etc.  

To facilitate the information exchange, each firm develops its own business 
contact network.1 The business contact network of a firm describes the contact 
patterns of different economic activities, including the control and regulation within 
the firm (Johansson, 1996), and its individual units, decision spheres (Johansson, 
1987, 1996) and functional spaces (Ratti, 1991). The number of links in such a 
network will depend upon the age of the firm, the type of products it produces, the 
technology it uses and what type of market channels it uses, i.e., how well its 
customers� and suppliers� networks are developed within and outside the country  
(Johansson, 1993a, 1993b; Johansson and Westin, 1994a, 1994b). Other important 
economic links are those with banks and other financial institutions and those 
associated with different R&D activities. The business contact network is part of the 
economic assets of a firm. It is built up through investments in links. However, the 
firm also has to allocate resources to maintenance and preserve these links. 
Obviously, a business contact network may deteriorate if the maintenance 
expenditures are kept at too low a level.  

Given the existence of a business contact network, firms pursue contacts by 
using existing links. Firms also engage in contacts that may lead to the establishment 
of new links. This implies that a business contact will be realised only if the firm 
expects to receive a positive profit from the contact, i.e., the marginal revenue is 
equal or larger than the marginal cost. Hence, we may find out each firm�s optimal 
contact volume. This volume will differ between different firms and will, among 
other things, depend on whether the firm produces goods or services, whether the 
products are homogeneous. It also depends on the firm�s inputs and what kind of 
production technology it uses, how knowledge intensive the activities are, whether 
the production is vertically integrated, and the rate of change of these factors, etc.  

Having found an optimal contact level, the next question to answer concerns how 
large a share of these contacts will take the form of FTF contacts. It seems natural to 
assume that the choice between an FTF contact and a mediated contact will be 
determined by the cost of using different communication alternatives and the 
technological characteristics of the different alternatives. Moreover, the location of 

                                                           
1The network concept has been given various meanings and interpretations in different contexts (Batten, 

et al., 1995; Karlsson and Westin, 1994; Karlqvist, 1990). For networks associated with R&D, product 
development, innovation and/or imitation, i.e. with the creation of new business ideas a la Schumpeter 
(1934), the concepts of innovation, knowledge and/or technology networks are often used (Camagni, 
ed., 1991; Maillat, et al., 1994; Beckmann, 1995; Kobayashi, 1995; Karlsson, 1994).  
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the contact points, the distance between the interacting agents, the supply and 
quality of the infrastructure services available are other important factors that 
determine the choice between an FTF contact and a mediated contact.  

However, the expected revenue from a contact, in terms of future revenues from 
goods and/or service production, is also important for the choice between an FTF 
contact and a mediated contact. We may assume that the probability for choosing an 
FTF meeting increases with the level of non-standardised information exchanges. 
The reason for this is that the communication media that are used for mediated 
contacts have a limited capacity to transfer information in such a way that it reduces 
the uncertainty or complexity that accompanies non-standardised information 
(Kobayashi, 1993; Törnqvist, 1993; Sasaki, 1993). Hence, the expected profit from a 
non-standardised FTF contact may be higher than the expected profit from a 
mediated contact. This can be assumed to hold, for example, for co-operating 
partners in development projects, higher education, and R&D.  

3. The Patterns of Interregional Business Travel 
All regions in an economy generate and attract some business travel. Both the 
demand for and the supply of FTF contacts can be assumed to increase with the size 
of a region. The general assumption that the number of business trips is a function of 
the size of regions and the distances to other regions is a good starting point. 
However, the volume of business travelling is also dependent upon the economic 
structure of the regions. Regions of different sizes do not have the same economic 
structure. We could be more precise in our hypotheses if we acknowledge that there 
are great variations between sectors with regard to their demand for FTF contacts 
and, hence, their demand for business trips.  

Most business travel is generated and attracted by three sectors of the economy: 
the manufacturing sector, the business service sector, and the public sector. The 
question then arises, what determines the volume of business travel generated by 
these sectors? The answer to this question might give further explanations to what 
determines the patterns of interregional business travel. In this paper, we will not 
deal in detail with the determinants of business travel within the public sector. Here, 
we concentrate on the determinants of business travel generated and attracted by the 
private sector of the economy. However, before we consider the demand for 
business travel of the private sector it is important to acknowledge the new advanced 
knowledge economy. The following section is important since it gives a picture of 
how structural changes may influence the pattern of interregional business trips. In 
this way, a better understanding can be reached on how the regional economic 
structure may influence the demand for business travel.  
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3.1. The Emerging Knowledge Society 
Today it is common knowledge that the private sector in Sweden and other highly 
developed economies have gone through fundamental changes towards a 
�knowledge society�, since the early 1970s. These changes are important because 
they alter the overall regional economic structure, and thus the pattern of 
interregional business travelling. A decreasing or an increasing number of trip 
intensive sectors in a region will affect the region�s demand for business travel.  

With reference to data from Statistics Sweden, we can observe that in the year 
1960, the Swedish manufacturing industry employed approximately 1.1 million 
persons. Thirty years later this number was reduced to about 920,000 persons. 
During the same period the total employment in Sweden increased from about 3.2 
million to about 4.4 million persons. Hence, the absolute decline of employment in 
the manufacturing industry is substantial and the relative decline still larger. There 
have also been changes in the service sector. In 1960, the banking, insurance, and 
consultant services sector represented a small part of the total economy and 
employed only about 190,000 persons. Three decades later about 370,000 persons 
were employed in this sector, and of these jobs, around 60% were to be found in the 
larger Stockholm region. Thus, we can observe that these kinds of services are 
strongly concentrated to the major metropolitan region in Sweden. In addition, the 
following changes are also important to acknowledge: 
 
a) International trade has expanded as a result of increased economic integration, 

which has led to an increase of the international division of labour (hence, 
international specialisation) and, in particular, to a rapid increase of intra-
industry trade. 

b) Knowledge intensity in all sectors of the economy is increasing because of, 
among other things, increased investments in R&D (Kobayashi, 1995; 
Andersson, 1990). 

c) Co-operation between competitors in sharing risks and know-how is rapidly 
increasing (Zuscovitch and Justman, 1995). 

d) The increasing pace of economic life is increasing due to shorter product cycles. 
Hence, the firms need to renew their business concepts more often (Johansson, 
1993a, 1987), and the share of industrial production is growing within co-
ordinated but geographically dispersed production systems. 

e) An increasing share of manufacturing companies are practising the principles of 
flexible manufacturing/flexible specialisation (Amin and Robins, 1991), 
including extensive use of subcontractors and outsourcing, which increases the 
number of formal organisations forming the production systems (Berrefjord, 
1978). 

f) An increasing share of manufacturing firms use production and inventory 
control systems in accordance with the �just-in-time� principles. This increases 
the number of deliveries and shipments (Andersson and Strömqvist, 1988). 

 
Also, rapid growth of complex, nationally and internationally integrated and co-

ordinated production networks has become possible because of the developments 
and improvements within information technology, telecommunications and in 
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national and international air travel. These developments have in a fundamental way 
influenced the location of economic activities both within and between countries. 
The traditional location dependence on sources of raw materials and access to heavy 
transport modes (sea and railway transport) has decreased rapidly with lower raw 
materials content in goods and a higher value per kilogram. More and more 
manufacturing activities have become �foot-loose� and their locations are today 
governed by factors such as (i) market accessibility, (ii) accessibility to rapid 
transport networks (road and air), (iii) accessibility to business services, higher 
education and R&D, (iv) accessibility, quality and costs of labour, (v) taxes and 
fees, and (vi) climate and quality of life are important location factors (Andersson 
and Strömquist, 1988).  

The emergence of integrated international production networks has contributed 
to increased human mobility. One important reason for the rapid increase in human 
mobility, in the form of business travel, is that the number of economic contacts and 
transactions has increased manifold during recent decades. In Sweden, between 
1960 and 1994, the number of international trips by air increased ten times (Sika, 
1997). Another important reason is that the costs for passenger travel have decreased 
substantially over the years (Gaspar and Glaeser, 1998). Thirdly, we may observe 
that the increased capacity and scope of telecommunication have made it easier to 
set up meetings and to plan business trips (Gaspar and Glaeser, 1998). 

3.2. Business Travel and the Manufacturing Sector 
Given that the preceding section describes the advanced economy reasonably 
accurately, it can be used to derive the factors, which determine the demand for 
business trips by manufacturing firms. As we described the modern economy, we 
might notice that an essential part of it is organised in networks and, hence, has 
frequent contacts as an important characteristic. A plausible general explanation for 
the steady increase of FTF meetings is the general increase in knowledge intensity 
of production not least in the manufacturing sector.  

At a general level, the developed economies are moving towards increased 
product competition. To a growing extent, the products are a carefully planned 
combinations of goods and services tailored and adapted to different customer 
groups� demands, wishes and willingness to pay. This kind of customising requires 
communication and will not be targeted enough if relationship is not maintained via 
frequent and continuing FTF contacts. 

In particular, knowledge and R&D intensive activities seem to be strongly 
dependent upon �contact systems� consisting of a set of actors such as consultants, 
scientists, managers, financiers, suppliers and customers, with a strong need to 
exchange information, knowledge, etc., either through FTF contacts or via technical 
devices. There are clear indications that personal FTF contacts are particularly 
important for technological innovation and development. Direct FTF 
communication in technological innovation and development activities is essential 
for a variety of purposes (Mahmassani and Toft, 1985), including 
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a) the exchange of ideas and collaboration on challenging scientific and 
engineering problems, where the necessary expertise is often limited to a 
handful of individuals, 

b) implementation and monitoring of new processes at branch manufacturing 
plants, 

c) securing the financing of new high-risk, high-payoff investments from venture 
capital sources, 

d) identifying appropriate national and international customers. 
 

The above-mentioned functions involve individuals with a high level of 
professional training, including the upper echelons of management. These groups 
consist of highly paid individuals whose time is at a premium. In order to maintain 
essential contacts and obtain the required technical and scientific expertise frequent 
travel is required to make it possible for individuals to meet. 

3.3. Business Travel and the Service Sector 
Regional variations in the volume of business trips can be related to regional 
differences in the value of the marginal product within the service industry. One 
often finds highly productive specialists in regions with large R&D resources and 
education intensive milieus. Many service-providing activities, particularly in the 
field of producer services work in close contact with the customer and benefit from a 
large and integrated regional market. Business trips become instrumental for these 
firms, since they improve the capacity utilisation in large service producing units. 
Hence, large urban regions become important instruments to �pool� the demand for 
specialists� services and to increase the degree of utilisation of the specialists� 
capacity.  

Therefore, large regions tend to have high employment shares in the private 
service sector and for knowledge intensive activities. In general, we may assume 
that knowledge production, the handling of knowledge and advanced service 
activities are concentrated to large urban regions (Johansson, 1987). This is evident 
since these regions have a great concentration of company headquarters (Stephens 
and Holly, 1981). The supply of advanced producer services also tends to be more 
varied in the large urban regions (Gillespie and Green, 1987; Stephens and Holly, 
1981). This concentrated service supply generates many business trips both in the 
form of intra-urban business trips and in the form of interregional business trips to 
other urban regions and to non-urban areas and vice versa. Thus, service activities 
are characterised by spatial concentration, frequent FTF contacts, and a high 
frequency of business trips.  

Differences in service productivity between regions are probably most 
pronounced in the case of advanced services. Advanced producer services are 
associated with renewal and development activities within firms, whereas routine 
producer services are associated with the routine activities of firms (Cappellin, 
1986). Routine producer services are less dependent upon the skills of specialists 
and can hence be supplied to a sufficient degree even in small regions. This is equal 
to saying that routine producer services require a lower market size (Weber, 1929; 
Christaller, 1966) in terms of, e.g., manufacturing activities than advanced producer 
services (Cappellin, 1986). 
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3.4. Business Travel and Regional Economic Growth 
Besides the economic structure of a region as a determinant of its capacity to 
generate and to attract business trips, it might be worthwhile also to discuss how 
variations in regional economic growth might have a significant influence on trip 
generation and trip attraction.  

A growing region, especially a rapidly growing region is characterised by 
renewal and investment activities. The renewal activities concern R&D, product 
innovation, and product imitation. These activities require handling of large volumes 
of non-standardised information and, hence, generate a large demand for FTF 
contacts. These FTF contacts tend to have their contact points in other regions and, 
hence, demand interregional business travel to materialise. Regional economic 
growth also tends to be associated with investments such as new machinery, 
buildings, transportation infrastructure, and housing areas. In addition, investment 
activities involve dealing with a great amount of non-standardised information and, 
thus, demand substantial shares of FTF contacts involving interregional business 
travel, since, for example, most of the new machinery must be bought from other 
regions.  

3.5. Business Travel � Some Hypotheses 
With reference to the above discussion about the demand for business trips, one may 
hypothesise that the more non-standardised the information exchanges of a firm are; 
the higher is its optimal FTF contact volume. The reason for this is that the 
perception of non-standardised information requires FTF contacts. Competence is 
important in the handling of non-standardised information. From this, we can argue 
that seniority reflects a responsibility to handle non-standardised information. As 
most FTF contacts are means of exchanging and handling non-standardised 
information, and since this is the task of knowledge handlers and other white-collar 
workers, we may hypothesise that,  

 
a) business travel is dominated by knowledge handlers and other white-collar 

workers at higher levels within organisations, and 
b) the main purpose of a business trip is to carry through business meetings. 
 
We have argued that the occurrence of a business trip reveals that the expected profit 
from an FTF contact is higher than from mediated contact. However, this does not 
have to be the case for both of the interacting agents. The expected profit from an 
FTF contact may differ between the two agents. In a world of perfect information 
and cost minimising firms, this would imply that the agent with the higher expected 
profit of an FTF contact would travel to the agent with the lower expected profit, 
neglecting that one agent can pay the other agent to come and visit him/her. From 
this, we can formulate the following hypothesis: 
 
c) An industry/region that generates more business trips than it attracts offers a 

higher expected profit from FTF contacts than the meeting counterpart. 
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With reference to the section, �The pattern of interregional business travel�, the 
following general hypotheses may be formulated:  

 
d) A more than proportionate share of the business trips takes place between large 

urban regions. 
e) The number of business trips generated and attracted by a region can be 

assumed to be an increasing function of the size of the region. 
f) The number of business trips declines with the distance between regions, since 

the travel costs of doing business trips increase with the distance.  
 
Given the discussion regarding the influence that regional economic structure and 
growth has on business travel, we formulate the following hypotheses: 
 
g) The number of business trips into and out from a region increases with the 

knowledge intensity of its manufacturing industry and its service sector. 
h) A region�s power to generate and attract business trips increases with the share 

of advanced producer services in the region. 
i) A region with growing industries will generate and attract more business trips 

than a region with non-growing industries. 

4. Data and Definitions 

4.1. The Jönköping Data Base 
The Jönköping Data Base (JDB) has been created to estimate and analyse models of 
long-distance travel. The JDB is mainly based on travel data from the Tourist and 
Travel Data Base (TDB), which has been combined with data from other sources. 
The TDB gets its data from a yearly conducted survey in Sweden based on monthly 
interviews with approximately 2000 randomly selected individuals. The TDB 
contains data for trips between 1940 places in Sweden, with travel characteristics, 
such as mode, purpose and expenses, and individual characteristics, such as age, 
gender, civil status, and household income.  The set of long-distance trips observed 
in TDB is projected to the national level by means of multiplying the observations 
with a weight, selected in proportion to the respondent�s representation in the 
population with respect to age and gender at the county level. However, this 
weighting does not apply to the working population at lower regional levels. 
Therefore, in this study a calibration of the weight has been done to fit a lower 
regional level such that the TDB expected number of the working population at the 
regional labour market level matches the number actually recorded by Statistics 
Sweden (SCB).  

The regional size measure and the industry shares used in the analysis are based 
on the region�s working population, i.e. the number of persons that work within the 
region, according to Statistics Sweden. In addition to the data from TDB and SCB, 
JDB also consists of data from the Swedish road administration, the Swedish rail, 
and flight-timetables. The travel time measure used in this paper is the shortest 
travel time between regions over the modes car, bus, train and air in the early 90s. 
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The distance in kilometres between regions used in the study is based on road 
distance during the same period.  

Moreover, an annual average of the recorded travel between 1990 and 1994 is 
used as a first step to avoid selection bias in the explorative exercise. To be 
consistent, the estimates based on the number of jobs in each region are the annual 
average number of jobs during the same period. The year 1992 is used for the 
industrial shares. The industry classification used is based on SNI 69 developed by 
Statistics Sweden. It should also be stressed that the estimations are based on 
aggregated data.  

For the years 1990-94, the TDB covers 112,807 respondents, of which 7519 had 
made one or several business trips within Sweden generating 16,489 two-way main 
trips. The observed business trips between 70 functional regions (labour market 
regions), consist of 11,191, each having a travel distance of more than 99 
kilometres. The aggregation to functional regions decreases the number of trips 
observed by 5298. Moreover, the aggregate data for the interregional business trip 
pattern for 70 labour markets regions contain 4584 links with a mean distance 
further than 99 kilometres. Only 35 percent, 1608, of these links contain recorded 
travel volumes. Zero flows are frequently observed for links between sparsely 
populated regions, i.e., with a long travel distance and regions with a low 
accessibility to train stations and airports (Hugoson and Johansson, 2000). 

4.2. Industries and Employment Growth 1980-1990 
To be able to test our hypotheses concerning the demand for business trips by the 

manufacturing industry and the service industry, and the impact of economic growth 
we have to measure economic growth and define the different industries. Economic 
growth can be measured in different ways. One simple and obvious way is to look at 
employment growth. Another option would be to study each industry�s contribution 
to GDP. However, for simplicity and lack of data at a finer level, the employment 
growth is used. In Table 1, 108 sectors of the Swedish economy have been 
characterised according to their employment growth record during the period 1980-
1990. The different industries are also put under one of the following four headings: 
manufacturing, advanced producer services, other services and other sectors. The 
services are classified as advanced or routine services depending on their assumed 
level of association with the handling of non-standardised information.  

Moreover, to avoid problems in the estimations with correlation between the 
independent industry variables, the industries have to be grouped in accordance to 
their variance. Grouping industries with the same relative regional distribution of 
employment implies that they have the same influence on the interregional business 
travel patterns. Hence, industries with similar proportional employment shares of the 
regions have to be joined in one group. This was done after studying the variance 
inflation factor (VIF), and examining the collinearity of the data matrix through the 
condition index and the variance proportions (Belsley, Kuh and Welsch, 1980) by 
means of the statistical software SPSS.  
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Table 1. Industries with fast, medium and negative employment growth in Sweden 
1980-1990 

Fast growth Medium growth Negative growth 
Manufacturing sector Manufacturing sector Manufacturing sector 
Fruit & vegetables Dairy products Preparation of meat 
Sweets and chocolates Bakery products Fish products 
Soft drinks Other food products Vegetable & animal fats 
Paper products Prepared animal feeds Forage products 
Other paper products Wine & liquor Sugar 
Pharmaceuticals Wine industries Tobacco 
Metal furniture Beer Textiles 
Construct. & repair of aircraft Wood products Clothes 
Advanced producer services Veneer products Shoes 
Other financial institutions Printing Leather & leather substitutes 
Computer services and consulting Fibres and plastic Sawn wood 
Engineering consulting Other plastic Wooden containers 
Special consulting Metal construction Other wood products 
R&D services Other metal products Wood furniture 
Technology trade (tools, machin.) Computer & office equipm. Pulp and paper 
Technology trade (production goods) Telecommunication products Chemicals 
Other services Electrical consumer products Fertilisers & agro.-chemicals 
Restaurants Other Electrical consumer prod. Soap & detergents 
Hotel services Motor vehicles Paints, varnishes etc. 
Water transport Cycles & motorcycles Other chemical products 
Air transport Instruments Petroleum products 
Financial services Photo & optical equipment Lubric., asphalt & coal prod. 
Legal services Construction & other machin. Rubber products 
Accounting (fiscal) services Other machinery & equipment Other rubber products 
Advertisement & marketing Other services Clay products 
Rental of machinery Urban transport Glassware 
Cleaning services Road freight transport Non-metallic mineral products 
 Transport agencies Non-ferrous metals  
 Postal services Iron & steel 
 Bank services Cutlery 
 Insurance services Turbines 
 Property agencies Agricultural machinery 
 Recreational, cultural service Metal, wood work. machin. 
 Other wholesale, retail trade Electrical motors & equipm. 
 Other sectors Ship building 
 Construction Railroad equipment 
  Other transportation equipm. 
  Watches and clocks 
  Other manufacturing 
  Other services 
  Miscellaneous transportation 
  Railway transports 
  Education services 
  Other sectors 
  Agricultural products 
  Mining 
  Energy production 
  Retail trade 
  Retail trade food 
  Unions & other organisations 
  Public administration  

Source: Adapted from Forslund and Johansson, 1993 (extended to 108 sectors; 
Source, Statistics Sweden) 

Remark: Technology trade refers to wholesale trade in equip. and prod. system. 
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If the VIF is high, it is evident that the variable is almost a linear combination of 

the other independent variables. To distinguish between those independent variables 
that are correlated and those that are not, the condition index and the variance 
proportion can be used. If the condition index has a large value, there are many near-
dependencies among the variables. If a high proportion of the variance of two or 
more coefficients is associated with the same eigenvalue, there is evidence of a near-
dependency. The industries with near-dependency were grouped together. The result 
of the grouping of industrial sectors is shown in Appendix A. 

5. Interregional Business Trips in Sweden 
The purpose of the current subsection is to make an extension of earlier work 
presented in Hugoson and Johansson (2000). During the last 25 years spatial 
interaction models have been derived from two different starting points: (i) 
information theory (Snickars and Weibull, 1977) and (ii) random utility theory in a 
discrete choice context (McFadden, 1974). In both cases, one obtains models that 
are structurally equivalent (Anas, 1983).  

However, the existence of zero flows in empirical data may cause bias in the 
estimates since the flows cannot be expected to be zero in every case and the zero 
flows may exert a significant influence on the estimated parameters. Table 2 shows 
the characteristics of the trip flow and travel time distance for all links and �non-
zero links� between the 70 labour market regions on average per during 1990-94.  
  
 
Table 2. The trip flow and travel time distance in minutes among the 70 labour 

market regions in average per year 1990-1994  
Statistics*) All Links 

trip flows  
�Non-Zero� links

trip flows 
All links 

Travel time 
 �Non-zero� links 

Travel time 
Minimum 0 160 52 59 
Maximum 438 464 438 464 310 303 
Mean 3 444 9 817 173 150 
Std. Deviation 15 938 25 726 44 41 

*) All links contain 4584 observations and the non-zero-links 1608 observations. 
 
 
The table shows that the maximum, the mean as well as the standard deviation differ 
between all links and �non-zero� links. The table indicates that the time sensitivity 
and the day population�s elasticity should increase when links with zero flows are 
allowed to influence the estimations. Hence, the �zero� links reveal important 
information about the business travel pattern between the 70 labour market regions. 
Moreover, the distribution function of the link flows is not complete without the 
�zero-links�. However, the �zero links� can not be assumed to be true zeros in every 
case, implying statistical data inherence selection bias. One possible strategy 
investigated by Hugoson and Johansson (2000) is to estimate a probability model, a 
Probit model, between travel and non-travel links and incorporate the estimated 
probability in a censored Tobit model. This two-step model is usually known as the 
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sample selection model (Greene, 1995, section 27.3.3). All estimations, in Hugoson 
and Johansson and those shown below, were made using the statistical software 
package LIMDEP. The estimator used in the sample selection model is a full 
information maximum likelihood estimator. However, before we start our empirical 
exercise we will present some descriptive data from the data base that is important 
for the test of our hypotheses.  

5.1. The Demand for Business Trips - Trip Flows, Categories and 
Purposes 

In the section, business travel � some hypotheses, we hypothesised in, (d), that a 
more than proportionate share of the interregional business trips takes place between 
large urban regions. This hypothesis can be confirmed from the JDB. According to 
JDB, half of the business trips are generated and attracted by the ten largest 
functional regions. This is more than their proportional share of the working 
population. Moreover, the ten largest link flows amount to a quarter of the total 
number of business trips within the country.  

The JDB also reveals that the capital city region, the Stockholm/Södertälje 
region, generates less business trips than it attracts. With reference to hypothesis (c), 
an industry/region that generates more business trips than it attracts has a higher 
expected profit from FTF contacts than the meeting counterpart. With this 
interpretation the capital region generally has a lower benefit from an interregional 
FTF contact than its counterparts. This is also supported by the fact that large 
regions offer a larger number of intra regional business opportunities than smaller 
regions. However, a main attribute of the Stockholm region is its role as a hub, 
offering the best meeting place in the country. 

In (a) we also hypothesised that knowledge handlers and other white-collar 
workers at high levels within organisations dominate business travel. This 
hypothesis stems from arguments that an FTF contact is associated with non-
standardised information exchange. From the JDB, the following supportive facts 
can be retrieved.  

 
 
Table 3.  Business trips by employment category, in thousands, and as a share of the 

total domestic LDB-trips in Sweden. Yearly average 1990-94 
 

Employment category Number of trips Share in percent 
White-collar/manager 6 802 43.0 
White-collar other 4 809 30.4 
Owner/manager 2 531 16.0 
Blue-collar 1 392 8.8 
Other 285 1.8 
Total 15 819 100.0 

 Source: TDB. 
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Long-distance business (LDB) travel among different employment categories is 
described in Table 3, which shows that the white-collar work force accounted for 
73% of the long-distance business trips made within the country during 1990-94, 
and the two categories of managers for 59%. The blue-collar work force had a low 
frequency of business travel and is a minority in the context of LDB trips. The 
category �other� labour is composed of farmers and �freelance professions�. 

The personal meetings and visits that generate or attract business trips have 
different purposes. The TDB distinguishes five categories of LDB trip purposes in 
its survey as shown in Table 4. The first category consists of private meetings and 
the second category consists of ordinary assignments in another location than the 
usual place of work. This second category comprises customer services, and 
temporary assignments in another location including intra-firm activities. During the 
period 1990-94, half of the LDB trips in Sweden consisted of private meetings, and 
25 percent were motivated by assignments outside of the ordinary place of work. 
The third category is business trips to a conference, congress, course or seminar. The 
fourth category contains trips with the purpose of study. This kind of business trips 
is, for example, made to search for new markets, future locations, and so on. The 
fifth category contains business trips to exhibitions or trade fairs. The last two 
categories are associated with knowledge acquisition, information search, and 
introduction of new products and production techniques as well as attempts to make 
personal contacts for future buying, selling, or co-operation.  

By combining the information in Table 3 with the information in Table 4, it is 
possible to show that meetings are the most frequent purposes for business trips 
among the employment categories. This is not true when we consider blue-collar 
workers, who primarily make business trips for assignments outside the ordinary 
place of work. Visits to exhibitions and visits for the purpose of studying are 
business trip purposes with a low frequency for all employment categories. We may 
also observe that white-collar workers make 76 % of the business trips to private 
meetings and conferences and, in particular that almost 50 % are made by white-
collar workers/managers. The other trip purpose categories are, largely equally 
generated by the different employment categories, except for visits with the purpose 
of studying, which has a low frequency of trips made by owner/manger. 

 
 
Table 4. Purposes of projected business trips in thousands, and as share of total 

domestic LDB trips in Sweden. Yearly average 1990-1994. 
 

Trip purpose Number of trips Share in percent
Business meetings 8 645 54.6
Assignments outside place of work 3 895 24.6
Conferences, congresses, etc. 2 454 15.5
Visits for the purpose of study 443 2.8
Exhibitions and trade fares 396 2.5
Total  15 833 100.0

Source: TDB. 
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5.2. �Zero and �Non-Zero� Travel Links � Accessibility and 
Knowledge Handling Workers 

Following Hugoson and Johansson, the function below was used in a probability 
model (Probit), as a �first step� in the sample selection model.  
 

 
ijj33i2211

j7i6j5i4ij3j2i10ij

DDD        

KKAATPlnPlnZ

µγγγ
ββββββββ

++++

+++++++=
 (5.1) 

   
where Zij is one if the travel link has any recorded trips and zero if it does not have 
any recorded trips. Pi and Pj are the average annual 1990-94 day population in the 
origin region and in the destination region, respectively. Tij is the shortest time-
distance over the modes car, train and air between the origin and the destination 
regions. The A variable is the accessibility for long-distance contacts in regions i and 
j, respectively. The accessibility is an index based on the weighted sum of all the 
regions� working population, where the weight is the time distance defined above. 
The K variable is the share of knowledge-handling workers, in 1990, in regions i and 
j, respectively. The variable D1 is a dummy variable for links with a distance 
between 200 and 700 kilometres, representing the distance range where a train could 
be assumed to be a natural mode choice. Finally, D2 and D3 are dummy variables 
which take on the value one when regions i and j, respectively, host the county 
capital city. β and γ are the estimated parameter values. µij is the error term. The 
result from the estimation was the following with the standard deviation in 
parenthesis: 
   

Zij = -10.3 + 0.65 lnPi + 0.74 lnPj � 0.013Tij � 0.011Ai � 0.016Aj 
 (0.704) (0.043)  (0.044) (0.001) (0.003) (0.003) (5.2) 
 

  + 1.96Ki � 0.81Kj � 0.22D1 � 0.09D2i + 0.86D3j 
 (0.953)  (0.959) (0.048) (0.053) (0.053) 
  
The result was based on 4584 travel links. The Log likelihood function at its 
maximum was �2113 and the Pseudo R2-adjusted was 0.60. R2-adjusted is based on 
the Log likelihood function when all parameters are zero, L(0), which was 3505. 
Only two of the independent variables showed a strong correlation between each 
other: the share of knowledge-handling professions and the number of job variables 
(0.73).  

The model by itself reveals interesting information about the demand for 
business travel. As expected from our hypothesis (e) and (f), the size variables and 
the time-distance are positively and negatively related, respectively, to the 
probability that a link will have some observed trips. We also hypothesised in (a) 
that business travel is dominated by knowledge handlers. This holds for generating 
but not for attracting business travel. It is surprising that the accessibility variables 
have negative signs. One possible explanation to this is that when a worker travels 
further than 100 kilometres, the business contact is not based on simple 
considerations about the time distance between the two regions. Instead, it is based 
on other things that may be revealed from regional differences in the economic 
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structure between regions. This is also indicated by the dummy variable D1. The 
result also indicates that if a region hosts the capital city it will attract more trips 
than it generates. 

5.3. The Basic Non-Constrained Gravity Model 
Formula (5.3) describes a basic non-constrained gravity model based on each 
region�s working population, Pi and Pj, and the time distance, Tij. Iij is the link flow 
of LDB trips with a mean road distance of more than 99 kilometres. εij is the error 
term. 
 
 lnIij = ln β0 + β1 lnPi +β2 lnPj + β3Tij +εij (5.3) 
 
Using (5.2) in the sample selection model based on (5.3) the following result was 
obtained with the standard deviation in parenthesis: 
 

lnIij = ln �9.69 + 0.86 lnPi +0.95 lnPj � 0.018 Tij + 1.30σ + 0.79ρ  (5.4) 
 (0.951) (0.048) (0.055) (0.001)  (0.046)  (0.040) 
 

σ shows the influence of censored data and ρ shows the influence from the Probit 
model. ρ is the estimated correlation coefficient between the Probit model�s error 
terms and the Tobit model�s error terms. All variables are highly significant. The 
significant result for σ and ρ indicates that the selection model is expected to pick up 
a significant part of the selection bias that would have occurred in an ordinary OLS 
regression.2 The Log likelihood of this basic non-constrained gravity model was �
4484. The likelihood based on the OLS starting values only, when the number of 
iteration was set to zero in both the Probit and the Tobit model, was -4557. 
Moreover, the OLS estimates for the starting values show a R2-adjusted of 0.4. In 
accordance with our hypotheses (e) and (f), we get the expected signs for the size 
and distance variables. However, as indicated before, the attracting force is stronger 
than the generating force with respect to regional size. 

5.4. Business Travel - Regional Industrial Structure and Growth 
In an interregional business trip generation and attraction context, the amount of 
travel depends in general on the day population and the time distance. The effect 
exerted by the working population can be expected to depend upon the industrial 
composition of the working population in each region. By studying the influence of 
different industries upon the patterns of interregional business travel, it is possible to 
reach a more detailed explanation of these patterns. Furthermore, different 
hypotheses concerning the influence of different industries can be tested. Using each 
region�s employment share of the different industries shown in Table 1 and 
including them in a basic gravity model in accordance with equation (5.3), an 

                                                           
2 For more information on comparisons between the sample selection model and ordinary OLS estimates 

with and with out zero links, see Hugoson & Johansson  (2000). 
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empirical test of the influence of different industries on the patterns of interregional 
business travel can be performed.  

Using the same data set as in the previous subsection and adding the regional 
employment shares of the 108 industrial sectors to the basic non-constrained gravity 
model in equation (5.3), the following significant results were achieved, after 
applying the sample selection model. The Group variables are a sum of several 
industries� share, which had a similar distribution over the 70 labour market regions 
as noted in the subsection, �Industries and employment growth 1980-1990�.  

 
 
Table 5. Business travel and industrial structure 
 
Growth* Link Variable  B-value VIF z-value B-value VIF z-value

 ln Constant -5.406 -4.3   
 Tij, time-distance i and  j -0.024 1.5 -23.1   
 Sigma, σ 1.11 25.9   
 Rho, ρ 0.71 13.0   
 Variables (SNI69) Origin region i Destination region j
 ln P, day population 0.807 1.9 16.1 0.744 10.4 8.3

3 Shoes (3240) -2.031 1.3 -2.3 ---- ---- ----
3 Sawn wood (33111) 0.472 2.1 7.1 0.331 2.0 5.9
2 Veneer products (33119) ---- -- ---- 0.190 1.6 2.3
3 Pulp & paper (3411) -0.046 1.5 -2.7 ---- ---- ----
1 Paper products (3412) 0.229 1.3 2.4 0.331 1.7 3.3
2 Printing (342) -0.137 1.6 -2.7 ---- --- ----
3 Paints & varnishes(3521) ---- ---- ---- -0.938 1.5 -2.4
3 Soap & detergents(3523) -1.122 1.2 -4.3 -0.543 1.1 -2.0
3 Cutlery (3811) -0.152 1.4 -4.6 ---- ---- ----
2 Construction (5) ---- ---- ---- -0.142 1.9 -4.5
3 Retail trade (62) -0.246 2.8 -4.4 ---- ---- ----
1 Hotel services (6320) ---- ---- ---- 0.172 1.6 2.5
3  Railway transport (7111) 0.219 1.4 3.5 0.295 1.6 4.6
1 Water transport (712) 0.454 1.6 3.6 0.431 1.6 3.7
3 Education services (931) 0.090 1.4 4.0 0.107 1.5 4.6
1  Group 2 ---- ---- ---- 0.020 8.1 2.0
3 Group 5 ---- ---- ---- -0.072 1.3 -3.4

2&3 Group 7 -0.577 1.4 -3.5 -0.621 1.6 -3.6
3 Group 11 ---- ---- ---- -0.112 2.0 -5.6
3 Group 12 -0.163 1.2 -6.2 -0.061 1.2 -2.3

1&3 Group 15 0.069 1.2 3.3 0.075 1.3 4.3
2&3 Group 16 -0.035 1.4 -3.6 -0.019 1.3 -1.9
1&3 Group 18 -0.138 1.7 -2.2 -0.150 1.6 -2.6

3 Group 19 0.113 2.1 3.6 ---- ---- ----
*) 1=fast, 2=medium and 3=negative growth in line with Table 4 above. 

In the case of grouped industries, the dominating growth pattern is 
indicated. 
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The result of the estimation is found in Table 5. The B-value is the estimated 

coefficient. The z-value should be interpreted as the t-values in an ordinary OLS 
estimation. All variables are significantly different from zero. The values left out (---
-) were not significant for the origin or the destination regions. VIF shows if there 
are any near dependencies among the variables. The VIF-variable has a high value 
for the day population and for the constructed Group 2 sector in the origin and the 
destination region. The variance proportion and the bivariate analysis show that 
there is a high positive correlation between these two independent variables. Hence, 
the regional employment shares of the industries in Group 2 increase with the size of 
the regions. This shows that these sectors are primarily located in the larger urban 
areas. The Group 2 variable was not excluded from the model since it can be 
assumed that it has a pattern of variation other than the actual variation in the 
destination regions� working population. The difference in variation occurs in cases 
when small regions have a relatively large share of Group 2 industries and, hence, 
can be expected to have high rates of business travel. The significant result for σ and 
ρ indicates that the selection model is appropriate. 

The basic gravitation model estimated in the previous section, including only Pi, 
Pj and Tij, showed a log Likelihood of  -4484 and a considerably higher elasticity for 
the destination region�s day population (0.95). When the employment shares for the 
different groups of industries were added the Log likelihood increased to -4279 and 
the elasticity of the size variables decreased so that the destination regions became 
smaller than the origin regions. Moreover, the OLS estimated start values showed an 
R2-adjusted of 0.54. The increased R2-adjusted and Log likelihood showed that the 
extended model is a better predictor. Furthermore, the friction of distance increased 
from 0.018 to 0.024. Not all coefficients for those industries classified as fast 
growing industries have a positive sign. This result does not give us any reason to 
reject our hypothesis (i) that a region with growing industries will generate and 
attract more business trips than a region with non-growing industries.  

In order to be able to compare the results between different industries and take 
account of their growth rate, the result in Table 5 has been put in three separate 
tables. All the industries that are in the group-related variables in Table 5 have been 
given. Therefore, many industries have the same B-values. This is especially the 
case for all those industries pertaining to Group 2. However, the interpretation of the 
B-value is related to the whole group as the sum of the different industries� 
employment shares, not as a single industry within the group as such. Therefore, it is 
only the sign and the differences between the generation and the attraction B-value 
that is interpretable. In tables 6 to 8 the Group heading shows, which group the 
industry, belongs to. The group name �Single� states that the industry in question 
was not grouped together with any other industry.  

Table 6 shows that among the industries with fast growth, only �Other paper 
products� and �Fruit & vegetables� exert a negative influence on interregional 
business travel. In accordance with the previous section, we can assume that 
knowledge-handling workers pursuing non-standardised information dominate FTF 
contacts. Therefore, we can assume that the above industries with a negative sign 
have a rather low share of non-standardised information exchanges in their business 
contacts. �Metal furniture� and �Construction & repair of aircraft� (not shown in 
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Table 6) were the only two sectors in the fast-growth category that did not show a 
significant influence on the business travel. Hence, these facts do not reject our 
hypothesis that growing industries have a positive influence on the pattern of 
business trips.  

 
 

Table 6. Fast growth, business travel and industrial structure 
 
Origin region   Destination region   
Group B-value Industry Group B-value Industry 
  Manufacturing 

sector 
  Manufacturing 

sector 
Single  0.229 Paper products Single  0.331 Paper products 
Group 19  0.113 Sweets & chocolates Group 2  0.020 Soft drinks 
   Group 2  0.020 Pharmaceuticals 
Group 18 -0.138 Other paper products Group 18 -0.150 Other paper products
   Group 5 -0.072 Fruit & vegetables 
  Advanced producer 

service 
 Advanced producer 

service 
  Group 2 0.020 Other financial 

institutions 
   Group 2 0.020 Computer serv. & 

consult. 
   Group 2 0.020 Engineering consult. 
   Group 2 0.020 Special consult 
   Group 2 0.020 R&D services 
   Group 2 0.020 Technology trade 

 Other services   Other services 
Single 0.454 Water transport Single 0.431 Water transport 
Group 15 0.069 Cleaning services Group 15 0.075 Cleaning services 
   Single 0.172 Hotel services 
   Group 2 0.020 Restaurants 
   Group 2 0.020 Air transport 
   Group 2 0.020 Financial services 
   Group 2 0.020 Legal services 
   Group 2 0.020 Accounting (fiscal) 

services 
  Group 2 0.020 Advert. & marketing

   Group 2 0.020 Rental of machinery 
 
 
The fast growth category consists mainly of industries in Group 2. The share of 

Group 2 industries is strongly correlated with the size of the region, which indicates 
that the growing sectors are primarily located in the larger regions. The �Technology 
trade� and �Pharmaceutical industries�, together with �Advanced producer 
services�, are knowledge intensive industries strongly dependent upon FTF contacts 
and, hence, generate a high demand for business trips in other regions. This 
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observation is in accordance with the hypothesis in (h), which states that a region�s 
power to attract business trips increases with its share of advanced producer 
services. However, the industries in Group 2 did not show any significant result as a 
generator of business travel, as was assumed in (h). Thus, the generation of business 
trips does not increase with the regional employment share for advanced services. It 
can be argued that this depends on the fact that many services are more or less 
standardised from the suppliers� perspective, but perceived as non-standardised from 
the buyers� perspective. This would explain why they attract considerably more 
business trips than they generate. Hence, it gives further support to our hypothesis, 
(c), that FTF generating industries have a higher need for an FTF contact than the 
attracting counterpart. Implicitly, this means that we can expect travel to be high 
into these larger regions in the morning and low in the other direction, in the case of 
day trips.  

The location of other services, such as �cleaning services�, �hotel services�, 
�restaurants�, and �air transport� can be seen as a result of the high attraction of 
business trips by the knowledge intensive services, the majority of which are located 
in metropolitan areas. The demand for this kind of services is derived from the 
number of incoming business trips to the region and not an attraction factor, as such. 
Their influence is also a consequence of their attraction power for �recreation 
activities� and other business activities, such as conferences, exhibitions and trade 
fairs. From this perspective the attraction force is a result of whether a region is a 
meeting hub. Hence, interacting actors meet in a location different from the one 
where they are normally located. The attraction force of the region is in this case not 
based on an underlying business opportunity with an actor in the destination region.  

The differences in B-values between the origin and destination regions also 
indicate that the sector �paper products� has a positive influence on both the 
attraction and the generation of business trips. This suggests that this industry and 
the meeting counterpart have a high demand for FTF contacts. The influence is not 
equally strong, since the B-values are higher for �Paper products� as an attractor for 
business trips than a generator. Table 6 also shows that the industry �Sweet & 
chocolates� has a positive influence on the generation, but not on the attraction of 
interregional business trips. We may observe that the industry �Sweet & chocolates� 
has a relatively high regional concentration measured in terms of employment. In 
addition to our hypotheses, this suggests that the market area of industries also 
influences the demand for FTF contacts.  

Table 7 shows the influence of the medium growth industries on interregional 
business travel. The medium growth category consists of 34 industries of which 19 
exhibit a significant influence on business travel. These medium growth industries 
show a larger number of industries, that have a negative influence on business 
travel, than the fast growing category. This is as expected according to our 
hypothesis in (i).  

Table 7 shows that �other services� are positively related to the attraction, but 
not the generation of business trips. As in the case of the fast growing service 
industries, urban transport, transport agencies and postal services are obviously not 
attraction factors, as such. Note that the recreational and culture services are an 
attraction factor that can be both a consequence of the incoming business travellers 
demand for accompanying leisure activities as well as an attracting factor 
influencing the choice of destination region.  
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Table 7. Medium growth industries, business travel and industrial structure 
 
Origin region  Destination region   
Group B-value Industry Group B-value Industry 
  Manufacturing 

sector 
  Manufacturing sector 

Group 19  0.113 Bakery products Single  0.190 Veneer products 
   Group 2  0.020 Instruments 
   Group 2  0.020 Photo & optical 

equipm. 
Group 7 -0.577 Other food products Group 7 -0.621 Other food products 
Group 12 -0.163 Telecom. products Group 12 -0.061 Telecom. products 
Group 16 -0.035 Other machin. & 

equipm. 
Group 16 -0.019 Other machin. & 

equipm. 
Single -0.137 Printing Group 5 -0.072 Construc. & spec. mach.

  Group 11 -0.112 Wood products 
 Other services  Other services 

   Group 2 0.020 Urban transport 
   Group 2 0.020 Transport agencies 
   Group 2 0.020 Postal services 
   Group 2 0.020 Bank services 
   Group 2 0.020 Insurance services 
   Group 2 0.020 Property agencies 
   Group 2 0.020 Recreat. & cult. serv. 
   Group 2 0.020 Other wholesale, retail 

trade 
     Other sectors 
   Single -0.142 Construction 

 
 

The result for the sectors �Instruments� and the �Photo and optical instruments� 
and �Pharmaceuticals� indicates that the demand for FTF contacts is high in 
knowledge-intensive industries within the manufacturing industry, as put forward in 
hypothesis (g). However, this strong demand manifests itself only in the case of 
attracting business trips. At the same time, we observe that the sector 
�Telecommunication products� exerts a negative influence. This may be explained 
by the fact that the telecommunication sector had not yet started its rapid growth 
process in the early 90s. One may also consider the possibility that this sector has a 
tendency to exploit new mediation techniques in its business contacts.  

The industry �Bakery products� has a relatively high regional concentration 
measured in terms of employment. This sector, just like the sector �Sweets and 
Chocolates� may have a stronger than average demand for a large market area. The 
table also shows that a high employment share of the �Construction industry� has a 
negative influence on the attraction of interregional business trips, but no significant 
influence on the generation of interregional business trips.  
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Table 8 shows the 21 industries that had a negative growth during the period 
1980-90 and a significant influence on interregional business travel. 28 industries 
did not show any significant influence on the interregional business travel. This 
means that for many manufacturing industries, no significant influences on business 
travel were found. The high share of industries with a significant negative influence 
on business travel in this category, together with the high share of industries with a 
positive influence on business travel in the fast growth category, show that 
interregional business trips are connected to growing regions/industries. The 
declining industries that stimulate business travel consist of industries within �Other 
services�, �Unions and other organisations� and �Mining�. �Education services� 
obviously have a high frequency of FTF contacts, as a high share of �Education 
services� positively influences both generating and attracting business trips, as in the 
previous growth categories. 

 
 
Table 8. Negative growth industries, business travel and industrial structure 
 
Origin region   Destination region   
Group B-value Industry Group B-value Industry 
  Manufacturing 

sector 
  Manufacturing 

sector 
Single  0.472 Sawn wood Single 0.331 Sawn wood 
Group 19  0.113 Textiles Group 2 0.020 Chemicals 
Group 19  0.113 Clothes    
Single -1.122 Soap & detergents Single -0.543 Soap & detergents 
Group 7 -0.577 Watches & clocks Group 7 -0.621 Watches & clocks 
Group 12 -0.163 Wooden containers Group 12 -0.061 Wooden containers 
Group 12 -0.163 Agricultural 

machinery 
Group 12 -0.061 Agricultural 

machinery 
Group 16 -0.035 Other chemical 

products 
Group 16 -0.019 Other chemical 

products 
Group 18 -0.138 Turbines Group 18 -0.150 Turbines 
Single -2.031 Shoes Single -0.938 Paints, varnishes etc.
Single -0.046 Pulp & paper Group 11 -0.112 Other wood products
Single -0.152 Cutlery Group 11 -0.112 Wood furniture 

  Other services Other services 
Single  0.090 Education services Single 0.107 Education services 
Single  0.219 Railway transport Single 0.295 Railway transport 

  Other sectors Other sectors 
Group 15 0.069 Mining Group 15 0.075 Mining 
Single -0.246 Retail trade Group 2 0.020 Unions, other 

organisations. 
 
 

Unions and other organisations can also be assumed to stimulate a high 
frequency of FTF contacts. The �Education services�, and �Railway transport� 
industries stimulate business travel, but more as an attractor than as a generator. The 
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opposite is the case for �Sawn wood�. Moreover, the �Mining�, �Textiles� and 
�Clothes� industries, as suggested for �Sweets and Chocolates� and �Bakery 
products�, show that the demand for FTF contacts is also positively influenced by 
industries with a large market area, especially in the case of generating business 
trips. They all have high regional concentration.  

The declining industries with negative influences on business travel show that 
the negative influence is stronger in the case of generating than attracting business 
trips. Of 21 industries with a significant influence on generating business trips, 13 
exert a negative influence. Surprisingly, the retail trade sector asserts a negative 
influence in generating business trips. It can be assumed that this sector should 
positively influence the generation of business travel. However, our observation may 
indicate that it is the salesmen who travel to the purchasers in the retail industry and 
not the other way round. The strongest negative influences on generating business 
travel come from the �Shoes� and �Soap & detergents� industries followed by the 
�Watches & clocks�. Whereas, the �Paints & varnishes etc.� followed by the 
�Watches & clocks� and �Soap & detergents� industries have the strongest negative 
influence on the attraction of business travel. Hence, in these cases, in addition to 
the fact that they are declining industries, we may assume that the non-standardised 
content in the exchanges of information is low. Therefore these industries should 
have an especially low benefit of FTF contacts. 

6. Summary and Suggestions for Future Research 
The ambition of the current paper is to improve our understanding of the 
determinants of long-distance interregional business travel from both a theoretical 
and an empirical point of view. In the theoretical part of the paper, we put forward a 
number of hypotheses concerning business trips and the determinants of business 
trips that we tried to confirm or to reject in the empirical part of the paper. The 
underlying theoretical hypotheses were that the demand for business trips is a 
derived demand, reflecting the need to exchange non-standardised information by 
means of direct contacts and that industries that generate more business trips than 
they attract have a higher benefit from FTF contacts.  

The estimates in the empirical part were made through a sample selection model, 
since 65 percent of the interregional link flows contained �zero links�. The empirical 
data available clearly illustrates that business trips are primarily connected with the 
exchange of non-standardised information. This was shown by the fact that business 
meetings between white-collar workers at high levels within organisations 
dominated the business trips. Moreover, the positive sign for knowledge-handling 
workers, for growing industries and for high-tech industries confirmed this.  

When we applied an unconstrained gravity model to the empirical data, we were 
able to demonstrate that the industrial structure of regions exerts an independent 
influence on the generation and attraction of business trips, in addition to the general 
size and time-distance effects. By separating the generation and attraction of 
business travel from each other, we made it possible to explicitly consider the 
direction of travel. This made it possible to discuss which industries can be expected 
to benefit most from an FTF contact. Moreover, such information can help to predict 
the frequency of trips into a region in the morning and in the evening. In the case of 
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day trips, a region that attracts more trips than it generates has a higher frequency of 
incoming trips in the morning than in the evening.  

Interestingly enough, the employment share for advanced producer services 
exerts a significant positive influence on the attraction of business trips. However, 
this parameter estimate is strongly correlated with the total regional employment, 
which shows that the variation in the supply of business services increases with the 
regional size, as expected. The employment share for the group of industries that 
supply the advanced producer services exerts a non-significant influence as 
generators. This indicates that customers, who demand advanced producer services, 
travel to the service producers rather than the opposite, which might have been 
expected. The same result obtains for the retail industry, indicating that salesmen 
travel to purchasers in the retail industry, and not the other way around.  

The second major hypothesis in this paper concerns the influence of regional 
growth or rather industry growth on the generation and attraction of business trips. 
From the estimates we can conclude high employment shares for growing industries, 
and, hence, growing regions tend to exert a positive influence on attracting business 
trips and to some extent also generating business trips. The regions with a declining 
manufacturing industry were less likely to generate business trips. In the set of 
growth industries, the service sectors are strong business trip attractors. 

Future research on interregional business travel needs to follow three avenues. 
Firstly, there is a need to increase our theoretical understanding of those 
mechanisms that generate the demand for FTF contacts versus mediated contacts. 
Secondly, there is a need to develop the econometric methods used in empirical 
studies, at least to consider those special problems that always arise when spatial 
data are involved. Thirdly, there is a need to test a broader spectrum of hypotheses. 
For example, does the import and export orientation of regions influence business 
travel and how do productivity differences between service producing firms in 
different regions stimulate business trips? As indicated by this paper, separating 
firms with different market sizes can give further explanation to the demand for 
business trips. 
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Appendix A, The grouping of industries 
 
Group 1 
Growth class Ind. code (SNI) Industry 
3 1 Agriculture, forestry, etc. 
2 3813 Metal construction 
2 7114 Road freight transportation 
3 7(-) Other transportation 
 
Group 2 
Growth class Ind. code (SNI) Industry 
1 3134 Soft drinks 
3 3511 Chemicals 
1 3522 Pharmaceuticals 
2 3851 Instruments 
2 3852 Photo and optical equipm. 
1 6112 Technology trade 
1 6141 Technology trade (inputs) 
2 61 (-) Other wholesale trade 
1 6310 Restaurants 
2 7112 Urban and public transport 
1 713 Air transportation 
2 7191 Transportation agencies 
2 72 Postal services 
2 8101 Banking services 
1 8102 Other financial institutions 
1 8103 Financial services 
2 82 Insurance services 
2 8310 Property agencies 
1 8321 Legal services 
1 8322 Accounting services 
1 8323 Computer services 
1 8324 Engineering consulting 
1 8325 Advertisements & marketing 
1 8329 Special consulting 
1 8330 Rental of machinery 
1 932 R&D services 
3 9350 Unions & other organisations 
2 94 Recreational & cultural serv. 
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Group 3 
Growth class Ind. code (SNI) Industry 
3 3111 Preparation of meat 
2 3112 Dairy products 
3 3116 Forage products 
2 3122 Prepared animals feed 
3 3610 Clay products 
 
Group 4 
Growth class Ind. code (SNI) Industry 
3 323 Leather and leather substitutes
3 3551 Rubber products 
3 3559 Other rubber products 
2 3560 Other plastics products 
2 3819 Other metal products 
 
Group 5 
Growth class Ind. code (SNI) Industry 
1 3113 Fruit & vegetables 
3 3118 Sugar 
3 3620 Glassware 
2 3824 Construc. & other spec. mach. 
 
Group 6 
Growth class Ind. code (SNI) Industry 
3 3114 Fish products 
3 3530 Petroleum products 
3 3540 Lubric., asphalt & coal prod. 
3 3841 Ship building 
 
Group 7 
Growth class Ind. code (SNI) Industry 
2 3121 Other food products 
3 3853 Watches & clocks 
 
Group 8 
Growth class Ind. code (SNI) Industry 
3 3115 Vegetable & animal fats 
2 3843 Motor vehicles 
3 39 Other manufacturing  
 
Group 9 
Growth class Ind. code (SNI) Industry 
2 3131 Wine & liquor 
2 3844 Cycles & motor cycles 
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Group 10 
Growth class Ind. code (SNI) Industry 
2 3133 Beer 
3 3823 Metal & wood working mach. 
3 3831 Electrical motors & equipm. 
 
Group 11 
Growth class Ind. code (SNI) Industry 
2 33112 Wood products 
3 3319 Other wood products 
3 3320 Wood furniture 
 
Group 12 
Growth class Ind. code (SNI) Industry 
3 3312 Wooden containers 
3 3822 Agricultural machinery 
2 3832 Telecommunication products 
 
Group 13 
Growth class Ind. code (SNI) Industry 
2 3513 Fibres and plastic 
3 3849 Other transport equipment 
 
Group 14 
Growth class Ind. code (SNI) Industry 
3 3512 Fertilisers & agro-chemicals 
1 3845 Construc. & repair of aircraft 
 
Group 15 
Growth class Ind. code (SNI) Industry 
3 2 Mining 
1 92004 Cleaning services 
 
Group 16 
Growth class Ind. code (SNI) Industry 
3 3529 Other chemical products 
2 3829 Other machinery & equipm. 
 
Group 17 
Growth class Ind. code (SNI) Industry 
2 3132 Wine industries 
3 372 Non-ferrous metal 
2 3839 Other electrical consumer products 
 



 

 155

 
Group 18 
Growth class Ind. code (SNI) Industry 
1 3419 Other paper products 
3 3821 Turbines 
 
Group 19 
Growth class Ind. code (SNI) Industry 
2 3117 Bakery products 
1 3119 Sweets & chocolates 
3 321 Textiles 
3 322 Clothes 
 
Non-grouped industries 
Growth class Ind. code (SNI) Industry 
3 3240 Shoes 
3 33111 Sawn wood 
1 3412 Paper products 
2 342 Printing 
3 3811 Cutlery 
2 3825 Computer & office equipm. 
3 62 (-6210) Retail trade 
3 6210 Retail trade (food) 
3 7111 Railway transport 
3 931  Education services 
3 3140 Tobacco 
2 33119 Veneer products 
3 3411 Pulp 
3 3521 Paints, varnishes etc. 
3 3523 Soap & detergents 
3 369 Non-metallic mineral products 
3 371 Iron & steel 
1 3812 Metal furniture 
2 3833 Electrical consumer products 
3 3842 Railroad equipment 
3 4 Energy & water production 
2 5 Construction 
3 6210 Department stores 
1 6320 Hotel services 
1 712 Water transport 
3 9 (-) Public administration 
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