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Preface

The importance of electronic commerce is on the increase in almost all areas of trade 
and industry. The development of information technology has also influenced the 
work patterns and structures of electronic retailing affecting both travel behaviour 
and distribution structures. 

A few decades ago information technology was anticipated to have a mainly 
substitutive effect on the demand for physical transport – communications 
technology was expected to reduce the demand for passenger travel and make 
distribution transport more effective. At the moment there is relatively little 
empirical evidence of the substitution effects of information technology. On the 
other hand the information society and its various IT applications have been 
found to have a generating and modifying effect on the demand for transport. New 
technology has in many occasions increased the demand for physical transport. In 
general, the information age seems to have a more diverse and complicated effect 
on the demand for physical transport than was suggested at the beginning of the 
fast development in information and communications technology (ICT). Although 
the empirical findings are to some extent contradictory, it is very likely that the 
information society affects travel patterns and distribution structure, as well as land 
use and regional development.

In this study some recent findings of the effects of the information society on 
the transport demand have been collected and analysed with reference to both the 
need for personal travel and urban freight transport. The anticipated changes in 
travel demand by 2020 have been examined with three different social scenarios in 
Tampere Region with a regional traffic model. 

The study was funded by the Information Society Institute and the Tampere 
University of Technology (TUT). The study was conducted at the Institute of 
Transportation Engineering TUT in a research group led by Professor Harri Kallberg. 
The report was written by Senior Research Scientists Hanna Kalenoja and Jarkko 
Rantala. 





Abstract

Information society has been anticipated to have many effects on the demand for 
transport. The effects of the information society have been assessed to be relatively 
complicated, indicating on the one hand a generative and additive effect and on 
the other hand substitution and modification effects.  As information technology 
affects the time use patterns and daily routines, it is likely also to cause changes in 
the demand for physical travel. 

The information age has fairly unanimously been anticipated to have an 
increasing effect on freight transport demand unlike travel demand. Information 
technology and its many applications such as electronic data transfer has accelerated 
the globalisation and integration of markets and given rise to more complicated and 
sophisticated supply chain solutions. Many of these tendencies are likely to support 
longer transport distances, higher delivery frequencies, faster deliveries, and smaller 
delivery sizes.

In this study the travel demand effects of the information society have been 
assessed using a scenario approach, where the effects of three alternative social 
scenarios were studied as a case study in Tampere Region (305,000 inhabitants). 
The purpose was to assess in different plausible futures the travel demand effects 
measured in trip generation and mileage in an urban area. The social scenarios 
were described in an earlier study. They concern the possible social conditions 
and the preceding development during the period 2000–2020. The scenarios have 
been complemented and modified for purposes of the present study. The scenarios 
studied are Virtual Society, Eco-Society and Experience Society. Virtual Society represents 
a scenario for virtual mobility and satellite urban form. Eco-Society represents a 
scenario for environmental awareness and dense urban form and Experience Society 
a scenario for automobile dependence and fragmented urban form. As a baseline 
scenario the study also included a business-as-usual scenario for travel behaviour, 
land use and a transportation system. An assessment of the transport demand 
for the year 2020 was conducted with a regional traffic model, where the social 
scenarios have been utilised as input data for the trip generation model, land use 
data, transport system development and destination choice variables.

  According to the case study the information technology services and 
applications can substitute to some extent for physical travel. The mileage of work-
related and education-related trips, and also the shopping trip mileage and delivery 
mileage increase relatively little in Virtual Society, favouring information society 
applications. The results also indicate that the consumer habits and lifestyle choices 
have a remarkable increasing effect on travel demand which cannot be compensated 
by information technology applications. In Virtual Society in 2020 the private car 
mileage was 3 % smaller than in the baseline scenario, mainly due to the travel 
substituting effects of information technology. The travel time use is also smaller 
than in the other scenarios, likewise transport costs on the household level. Thus 
information society can be construed to offer opportunities to save travel time 
and change time use from daily travel to other activities. The substitutive effects 



in Virtual Society are seen in all mode groups, but the effects are relatively largest 
in public transport. Thus public transport would loose relatively more passengers 
than other modes.

According to the results public transport promotion demands investments in 
public transport supply. In Eco-Society the private car mileage is 5 % smaller than 
in the baseline scenario in 2020, mainly due to improved public transport services, 
land use planning, but partly also due to lifestyle preferences. In Experience Society 
the private car mileage is 9 % and the delivery transport demand 25 % greater than 
in the baseline scenario. In the future travel patterns leisure travel and thus leisure 
time use preferences are in the most important role. In the information society 
urban freight demand can be managed better than in Experience Society, where 
the increase in delivery demand leads to unsustainable delivery transport levels. 
Although many information society applications are adopted the Experience Society 
scenario, their effects are becoming more complementary than substitutive and they 
cannot compensate the increasing trip lengths due to the development of urban 
form and increased car ownership.

Information society can be seen to induce energy conservation in the transport 
sector. In Virtual Society the reduced travel and only slightly increased delivery 
transport demand lead to 1 % smaller energy consumption than in the baseline 
scenario in 2020. In Eco-Society substantial investments in public transport supply 
and changes in delivery structures lead to 2 % smaller energy consumption than in 
the baseline scenario. The development in Experience Society is quite opposite as the 
energy consumption is 10 % greater than in the baseline scenario.
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    1 INTRODUCTION

1.1   BACkGROUND

Information society and the demand for transport

Electronic commerce is currently being developed in several sectors of trade and 
industry. The development of information technology has improved the opportunities 
to decrease the spatial nature of working life and to increase electronic services. 
Increasing information technology influences work patterns and the structures of 
electronic retailing thus affecting both travel behaviour and distribution structures. 
The changing working arrangements – in the form of teleworking, mobile working 
and part-time working, for example – tele-education arrangements, and online 
shopping together with other online services have been deemed important changes 
in the information society affecting the demand for transport. The information 
society also offers new options for urban road pricing in the form of, for example, 
intelligent road information systems allowing measures for transport demand 
management (TDM). (Höjer 2000, Golob and Regan 2001, Button et al. 2006)

Information technology offers new potential for the structures of working life 
by reducing the spatial dependence of work tasks. So far, the travel implications of 
teleworking have been relatively modest. Teleworking has been assessed to have 
the effect of both reducing and increasing daily mileage. The number of daily work 
trips may decrease, but this reduction can partly be compensated by an increasing 
amount of leisure trips or choosing home location at a longer distance from the 
place of work. Hence teleworking might even increase the total vehicle mileage 
travelled. (Höjer 2000, Heinonen 2000) 

The trend in retail trade has in recent decades been concentration, which has 
decreased the number of grocery shops and increased the number of hypermarkets 
while the total floorspace of the grocery retail trade has increased. Concentration of 
retail structure has increased car use on shopping trips and therefore increased the 
mileage, which has contributed to increasing congestion and exhaust gas emissions 
and noise. 

The demand for electronic grocery shopping services can be expected to increase 
due to the changes in time use patterns and household structure. The development 
of services may increase the product range and also the interest in online shopping 
for perishables. So far the share of electronic shopping of the total grocery retail 
trade is small. The development and increased usability of telecommunications 
services and electronic payment systems, and improved electronic grocery shopping 
services together with changes in household structure, lifestyles and time use 
patterns have been estimated to increase the demand for online grocery shopping. 
The development of delivery systems, delivery costs, and advertisement and 
maintenance costs of the online services have been considered the most prominent 
obstacles to the large-scale introduction of online grocery shopping (Golob and 
Regan 2001). 
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Effects on travel behaviour

The decrease of spatially bound activities affects travel demand and partly also the 
household and workplace location choices. New virtual activities reduce especially 
the number of spatially bound trips, for example commuter trips. Commuter trips 
account for one third of all trips. One third of the trips are related to shopping or 
visiting banks or other agencies. These trips include more flexibility in choice of 
destination and mode, choice of time, and also trip frequency. On average, two 
thirds of shopping trips are home-based trips and one third non-home-based trips. 
The most important destination group of shopping trips are the grocery shops. 

The declining spatial characteristics of activities have direct effects on travel 
demand and time use patterns, and more indirect effects on choices of household 
and workplace locations. Indirect effects are typically long-run effects and can have 
large-scale implications for urban form. An increasing number of telepresence and 
electronic services may have diverse effects on travel demand – on the one hand 
services increase the options to avoid certain trips, but on the other hand they 
release time for other activities, which may include travelling. The daily travel time 
has been found to be almost constant regardless of home location, urban form, or 
social and cultural circumstances. The daily travel time is on the average 70 – 80 
minutes. (Steen et al. 1997, Vilhelmson 1990, Kalenoja 1999)

Effects on logistics and distribution

In addition to affecting travel behaviour, the effects of electronic commerce on 
distribution channels and delivery traffic have been found controversial. On the one 
hand electronic commerce may make the distribution systems more effective and 
reduce ton mileage of deliveries – on the other hand it may lead to smaller delivery 
lots and therefore decrease the load factor and increase the energy consumption of 
delivery traffic (Kärnä 2001). Delivery traffic has a major influence on congestion 
and air quality in central urban areas. Delivery traffic accounts for a relatively small 
amount of the total vehicle mileage, but it has a significant role in the negative 
environmental effects of transport. The share of commercial vehicles is on average 
10–20 % of the traffic flow. Delivery traffic in the urban areas consists mostly of 
grocery retail, wholesale trade and the construction industry. (Ogden 1992, Ministry 
of Transport and Communications 1999). The main rush hours of grocery deliveries 
are at the same time as the passenger traffic rush hours, between 7 and 9 a.m. 
(Ministry of Transport and Communications 1999). An important consequence of 
the development of logistics, electronic commerce and telecommunications is the 
consolidation options for deliveries of different suppliers, which can lead to higher 
load factors and less vehicle mileage. Consolidation entails planning the logistics 
services to respond to the customer demand and consumers’ consumption habits. 

The structure of economic life, urban form, and the demand for delivery 
traffic has recently undergone changes which have been anticipated to continue. 
The changes are partly due to changes in the logistics structure, for example JIT 
(Just-in-time) warehousing and supply chain management strategies, which have 
decreased warehousing and increased delivery frequencies. Electronic commerce 
has been anticipated to increase the delivery frequencies and direct them partly 
to end-users, which implies new challenges for delivery planning. Changes in the 
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Figure 1.1. Logistics decisions affecting the environment. (Wu and Dunn 1995)
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operating environment increase the complexity of delivery models and also shorten 
their lifespan (D’Este 2000).

The supply chains of products have traditionally been planned to have 
one direction; the purpose has been to integrate the process from raw materials 
acquisition to the final product delivered to the end-customer. Several approaches 
have been developed for this purpose, for example SCM (Supply Chain 
Management), ECR (Efficient Consumer Response), and the networking strategies 
attached to these approaches. Nowadays an assessment of environmental effects 
is part of almost all production processes and many companies have developed 
environmental management systems to be able to evaluate environmental effects 
comprehensively. The concept of green logistics includes environmental impact 
assessment in each part of the supply chain and completes the logistical chain with 
reverse logistics including recycling and reusing flows of products, by-products and, 
for example, packaging materials (Figure 1.1). The purpose is to reduce transport 
demand with, for example, by planning the packages and distribution channels 
and taking the market area into account in locating the production facilities. Green 
logistics is geared towards the development of environmentally friendly products 
and production methods. (Wu and Dunn 1995)

The increased use of information technology in logistics and leaner production 
and warehousing strategies has increased the customer requirements for time, 
precision and flexibility of deliveries. Growing accuracy and time requirements 
may increase the demand for vehicle mileage and lead to customised deliveries, 
where a small delivery batch is transported directly to the customer. Increased 
requirements may therefore increase the environmental effects and costs, especially 
in the distribution chain of the retail grocery trade, where the share of transport-
related environmental effects is already relatively high. 
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Figure 1.2. Structure of the case study.
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IPCC (2007) defined the increasing demand for freight transport as one of the most 
important target areas in the reduction of carbon dioxide emissions from transport. 
The energy consumption of transport has been predicted to increase, especially in 
aviation and shipping. As the globalising markets and logistical trends promote the 
increase of international freight transport demand, information society applications 
also affect the energy supply and climate change objectives.

1.2  OBjECTIVES

The purpose of the study was to assess what kind of effects information society has 
on daily travel behaviour and urban freight transport patterns. A special focus of 
the study was the future structures of electronic shopping and services and their 
effects on daily travel behaviour and distribution chains of the retail grocery trade in 
urban areas in Finland. The travel demand effects of electronic commerce have been 
studied through a case study (Figure 1.2). Possible electronic commerce structures 
have been investigated on the basis of a literature review and interviews with 
experts. The changes in travel behaviour and distribution chains were measured 
with mileages (kilometres and passenger kilometres). The purpose was to assess the 
effects of information society on demand for transport, energy consumption, and 
transport-related emissions and costs. 
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1.3 RESEARCH METHODS AND STRUCTURE OF THE RESEARCH

A review of the literature and interviews with experts

The information society implies various changes in the structures of working life, 
commerce and services among others. The implications were studied by means 
of a literature review in Chapters 2 and 3, which was been complemented with 
interviews with experts. The purpose was to identify, categorise and analyse the 
most likely and most important changes affecting the demand for transport. 

Alternative suitable electronic shopping and service structures and their effects 
on the demand for transport were studied primarily by means of a literature review. 
In addition, interviews with experts were used to collect information about the 
structural changes in the near future and the long-term forecasts. 

Application of scenario technique

The effects of electronic shopping and other information society implications were 
studied by applying three alternative social scenarios having different background 
factors. These three scenarios were defined and utilised in an earlier study of 
Heinonen et al. (2000) Changes in urban form and transport demand in Finnish 
cities by the year 2020. Earlier defined scenarios were complemented with scenario 
tables for structures of electronic shopping and services and consumer behaviour. 
Scenario technique is one of the most common and well-known methods in futures 
studies and can be applied to supply and demand forecasts of transport (Heinonen 
et al. 2000). 

For each social scenario the most suitable structures of electronic shopping 
and services were chosen. These structures are described in separate scenario 
tables. Using the scenario tables it is possible to compose detailed descriptions of 
different structures of electronic shopping and services and describe their feasibility 
and effects on different social sectors. Consumer preferences and their effects on 
the demand for electronic shopping and services have also been included in the 
scenarios.  

Modelling of travel behaviour and delivery traffic

The case study area of the study is Tampere Region, which consists of six  
municipalities and has approximately 305,000 inhabitants. Tampere Region is one 
of the rapidly growing urban areas at the national level and provides a suitable case 
region for transport demand studies. 

The impact assessment utilised the existing Tampere regional traffic model, 
which constitutes an established research basis for the assessment of changes in 
transport demand. The submodels of the existing regional traffic model – trip 
production model, mode and destination choice model, and delivery traffic model 
– can in this study be complemented and partly rebuilt in order to be able to apply 
the model for the evaluation of effects of electronic shopping and services on the 
demand for transport. 



14 

The changes in travel behaviour and delivery traffic have been assessed for the 
period 2004–2020. The demographic changes are significant during these decades. 
Consumer habits are affected by both changes in household structure and in 
demography. 

Tampere regional traffic model (TALLI 2000) is utilised in the modelling of travel 
behaviour. The initial model was constructed during the period 1997–2000.  The 
regional model includes sub-models for trip production and destination and mode 
choice (Kalenoja et al. 2002). The model was constructed at the Tampere University 
of Technology (TUT) in co-operation with the Royal Institute of Technology 
(Sweden). The Tampere regional traffic model is a four-step model consisting of 
a trip production model, a mode and destination choice model and a route choice 
model.  The mode and destination choice model is a simultaneous logit model. 
In addition, model includes a separate car ownership model, a gravity model for 
freight transport, and assessment model for traffic-related emissions and vehicle 
costs. The model has been integrated into assignment programmes and it has been 
in active use in the regional transport demand forecasting. 

Delivery traffic was in the study modelled by the Tampere regional urban freight 
transport model. Urban delivery traffic has many characteristics similar to those of 
urban passenger traffic. Therefore methods and techniques familiar in passenger 
transport models are often applied in the modelling of urban freight movements 
(D’Este 2000).  For example, gravity and logit models have been applied in the 
modelling of urban goods transport. The urban freight transport models can 
measure freight movements in terms of amount of goods or number of vehicles 
(Ogden 1992, D’Este 2000). In the Tampere Regional traffic model there is a vehicle-
based model including commodity-based trip generation figures. The objective of 
the model utilisation is to compare the transport demand of the alternative retailing 
structures.

The effects of the changes in the retail grocery structure on urban freight 
movements are studied using delivery trip generation and destination choice 
models. The freight transport in the Tampere regional traffic model is described 
with land use based trip generation figures. 

The delivery trip generation measured in terms of the amount of commodities 
and number of vehicles has been approached through freight and delivery statistics 
and earlier studies. Detailed information about the freight transport demand in 
the Tampere Region was collected in a recent study conducted at the Institute of 
Transportation Engineering (Council of Tampere Region 2002). 

Assessment of effects of electronic shopping and services

The impact assessment of alternative structures of electronic shopping and services 
has been concentrated on passenger and freight transport demand, trip destinations 
and length, and mode choice in passenger transport. The most important transport 
related results are modal split, daily mileage, and the number of daily trips. Energy 
consumption and the amount of carbon dioxide emissions are also important 
indicators for the assessment of the impacts of transport.
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    2  TRAVEL BEHAVIOURAL EFFECTS 
OF INFORMATION TECHNOLOGY

2.1 CHANGES IN MOBILITY AND TIME USE PATTERNS

2.1.1 Mobility and daily travel routines

Information technology has been assessed to have several types of effects on daily 
travel behaviour. In general, the information age has been assessed to decrease 
the spatial engagement of activities and thus offer more freedom to choose travel 
patterns. The expectations for travel behavioural changes have in some studies been 
significant. Golob and Regan (2001), for example, anticipate several kinds of changes 
in daily travel routines. The information age has also been anticipated to lead to 
greater divergence of economies, where some regions benefit from the information 
systems more than others. Thus urban growth is likely to divide unevenly between 
different areas. (Button et al. 2006)  

In general more efficient utilisation of information technology can induce 
several kinds of phenomena in mobility. The changes may be either substitutive 
or generative or a mixture of these contradictory directions. The potential effects 
of the information society and its numerous applications have been classified 
as follows (Button et al. 2006, Hjorthol 2002, Salomon 2000, Mokhtarian and 
Meenakshisundram 1999, Choo and Mokhtarian 2007):

– Substitution effect
Information and communication technology substitutes for a physical travel demand 
without increasing the travel demand in any other trip group of the individual or the 
other members of the household. An example of a substitution effect is to avoid a 
trip to a bank office by paying a bill at home on the Internet, or avoiding a trip to an 
automatic teller machine (ATM) by paying for the groceries with a bank card.  

– Modification effect
The availability of ICT applications modifies the demand for travel by changing, 
for example, the starting time, destination, route or mode. An example of the 
modification effect is searching for product and price information in advance on 
the Internet in order to choose the shop without needing to search and compare 
products in several shops. Teleshopping may also constitute an example of increased 
travel demand by encouraging the consumer to choose a shop located further away 
instead of the local supply.      

– Generation effect (stimulation effect, complementary effect)
Information society offers new opportunities for networking as well as new 
acquaintances and contacts. Although many of the contacts can be maintained by 
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telephone, electronic mail and even teleconferencing, they are likely to necessitate 
more physical travel. 
 
– Addition effect (neutrality)
An application of information technology adds a new mode of action without causing 
any changes in travel behaviour. For example, e-mail is increasing communication 
between individuals, but does not necessarily directly affect the demand for physical 
travel and merely substitutes for a telephone call or sending a telefax. 

The effects of the information society on the demand for personal travel do not 
typically represent only one of these theoretical definitions; instead they constitute 
combinations of several types of effects. Mokhtarian has defined a relationship 
between communication modes of personal travel, electronic transmission and 
freight transport presented in Figure 2.1. Passenger travel, goods movement 
and telecommunications in this concept are considered as alternative modes of 
communication. Changes in the communication supply can cause new generation in 
one mode, cross-mode complementarities, or cross-mode substitution. (Mokhtarian 
1990, Mokhtarian and Meenakshisundaram 1999)

Figure 2.1 Relationships among transmission and communication modes. The black line represents one 
point in time and the grey line a later time, where the demand for communication has increased and the 
modal split has changed. (Mokhtarian 1990)

electronic
transmission

personal
travel

freight
transport

The concept of e-mobility contains a distinct assumption of the substitution effect 
of information technology. E-mobility has been defined to denote electronic and 
virtual mobility which, instead of physical mobility, offers mobility in information 
space with the help of information and communication technologies. Potential 
services supplied in the information society by e-mobility include many kinds of 
teleactivities, for example (Heinonen et al. 2003, Salomon 2000, Golob and Regan 
2001)

– telework (eWork, telecommuting)
–  virtual learning (e-learning, tele-education)
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–  commercial teleservices
  – e-shopping (teleshopping)
  – e-banking 
  – teleconferencing
  – Internet-based inquiries
– social teleservices
  – e-libraries
  – televoting
  – public services (state and municipal administration)
  – local interaction in planning processes
– telemedicine (online medical services).

Figure 2.2 presents the concept of e-mobility as defined in Heinonen et al. (2003). 
The concept of e-life has been defined as the group of teleactivities and their effects 
on everyday life in the information society. Teleactivities are usually grouped into 
telework, tele-education and other teleservices.  (Heinonen et al. 2003)

The potential direct travel effects of the telecommunications may be connected to 
trip generation, mode choice and choice of travel time, destination or trip chaining 
(Mokhtarian 1997). The number of trips may diminish because some trips can be 
replaced by telecommunication services. The time of day or day of the week may also 
be changed due to the telecommunication services. For example, flexi-time in part-
time telework can shift the work trips from rush hours to less congested hours. The 
choice of destination may also be different; for example telecommuters’ shopping 
and leisure trips can be made more often in the immediate vicinity of home on foot 
rather than by car in locations near the workplace. In addition, the mode choice 
is affected by telecommunications. The potential decrease of work trips is likely 
to decrease the demand for public transport, which has a prominent role among 
home-based work trips. Car pooling to work has also been anticipated to decrease. 

Figure 2.2 Concept of e-mobility. (Heinonen et al. 2003) 

e-life

e-mobility

teleactivities

telework tele-education

e-shopping e-banking telemedicine televoting tele…

telepresence

teleservices
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On the other hand the freer choice of travel time can increase the popularity of 
public transport outside rush hours. Another example of a desired mode choice 
effect are the shorter trips on foot or by bicycle in the home environment instead 
of going shopping or attending leisure activities by car on the way back from work. 
Trip chaining may alter the destination choices due to the changed trip generation 
pattern. For a telecommuter the missing work trip may cause more home-based 
trips instead of stopping at different destinations on the way home from work.

In addition, the applications of information society have been anticipated to have 
several indirect travel demand effects. Many of these effects are generated long-term 
and are derived from the long-term decisions of individuals and households. These 
effects are usually connected to choices of residential and workplace locations and 
vehicle ownership. Teleactivities have been anticipated to decelerate the increase 
in the vehicle ownership by eliminating the need, for example, for a second car 
in a household. Especially telework in a two-breadwinner household can reduce 
the need for a second car, when the timing of work trips becomes more flexible. 
The choices of residential locations can have significant effects on urban structure 
and commuter mileage. If the residential location is chosen further away from the 
actual workplace due to the options for telework, the work trip mileage can increase 
although in the telework procedure the trips to the workplace would concentrate on 
one or two days per week or fortnight. (Mokhtarian 1997, Button et al. 2006)

Salomon estimated that the future changes in the demand for transport will 
remain relatively modest, although many of the applications of e-mobility are still 
in the development stage (Salomon 2000). At the moment the share of people 
having access to Internet in European countries is increasing rapidly. Over 70 % of 
adult Finns have Internet connections at home and approximately 40 % of Finns 
have Internet access from their workplaces. The number of Internet users has also 
increased rapidly in Finland in the last decade. (Statistics Finland 2006a)

Many teleactivities require an efficient connection to the information networks. 
As long as the services are used via Internet connections through banks, libraries or 
other public locations, it is not very likely that teleservices will become common. 
At the moment teleactivities are operating primarily as an alternative to the 
more conventional way of using a service. Together with the increase in Internet 
connections at home the popularity of teleservices and thus travel patterns are likely 
to change in the long run. The number of Internet users has been anticipated to 
increase especially in Europe, Asia and America (Golob and Regan 2001).

The presence of the applications of the information society has also raised 
a question about the definition of accessibility. Accessibility has traditionally 
been measured by the travel time or the transport service or quality indicators. 
In the information society the concept of accessibility should also include the 
telecommunication services which are providing an alternative mode to the 
destinations. When studying the possible effects of telecommunications the different 
destination groups have been divided as follows (Golob and Regan 2001): 

 – destinations that can be accessed only through telecommunications and are  
therefore accessible only to people with telecommunications at their disposal 

 – destinations that can be accessed either by travel or telecommunications
 – destinations that can only be accessed by physical travel.
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2.1.2 Travel time budget and time use

One of the approaches to study changes in travel behaviour has been the concept 
of the daily travel time budget, which has been defined as the amount of daily 
travel time people are willing to use for their everyday activities. The travel time 
budget presents a particularly interesting approach to the assessment of the effects 
of telecommunications on travel demand. If the travel time budget can be defined 
to be relatively stable, the substitution effects of telecommunications may be fairly 
small and it is likely that the daily travel patterns will change, but the daily physical 
mobility will remain more or less unchanged. On the other hand the changes in 
the travel patterns may cause many changes in the effects of travel demand – the 
modified travel behaviour may, for example, include more short trips on foot in the 
neighbourhood instead of car trips to work.

Many of the time use studies have found that on the national level the travel time 
budgets are constant. Some global similarities have even been found – daily travel 
times have been found to be fairly stable on aggregate level. The daily travel budget 
has been found to be around 1.1 hours in almost all cultures. (Schafer and Victor 
2000, Schafer 2000, Metz 2004)

However, on the individual level there are great differences in travel time budgets. 
The travel time budget has been found to be dependent on age, gender, income 
level, working hours, lifestyles, and car ownership. (Schafer 2000, Mokhtarian and 
Chen 2004)

The travel time budget has been explained as an intuitive anthropogenic 
invariant. Another interpretation has been to define the budget to depend on the 
time constraints. Budgets have also been seen to reflect the maximizing of individual 
utility (Schafer 2000). 

In traditional travel demand modelling travel has been hypothesized to embody 
disutility that must be tolerated in order to be able to reach the necessary daily 
activities. Thus in destination and mode choice modelling disutility is generally 
minimized on the assumption of individual utility maximization. Thus traditional 
travel demand modelling is relatively contradictory to the concept of travel time 
budget, which suggests that travel itself is a meaningful activity and not only derived 
from other activities. Activity-based travel demand modelling approaches travel 
demand from a different angle by assuming that travel can be one of the daily 
activities. Travel has even been explained to involve intrinsic utility in the form of 
psychological benefits from moving and exercise. Walking, cycling and newer forms 
of pedestrian modes like roller-skating especially can have inherent benefits, thus 
their travel time should not be treated as disutility to be minimized. (Mokhtarian 
and Salomon 2001, Metz 2004)

Although the travel time has been found to be relatively constant, the travel 
time in traditional traffic modelling has been considered as a variable often utilised 
in mode choice models and in assessing the travel time savings of infrastructure 
or public transport investments. Thus the disutility measured in some form 
of generalized costs would not be an appropriate approach because it does not 
recognise any possible intrinsic value of travel. If the travel time budget exists, it 
should be considered to some extent to be taken into account in the modelling. 
(Metz 2004, Mokhtarian and Chen 2004)
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The increasing mean work trip length and work related business trip length has 
in many countries led to a slight increase in total travel time in recent decades. It 
appears that commuters have not been able to completely compensate the longer 
commuting distances with higher travel speed or by decreasing other travel. (Schafer 
2000) 

In addition to the travel time, the travel expenditures have also been found 
relatively stable on the aggregate level. Car ownership, however, affects travel 
expenditures significantly due to the capital costs involved in private vehicle 
purchase and upkeep. Therefore the travel expenditures are higher in the car-owning 
households, but nevertheless the expenditures vary relatively little within the group. 
Expenses have also been treated as constraints on travel behaviour and thus also 
on travel time. On the other hand, financial constraints may cause changing to less 
expensive modes of travel rather than reduction of travel times or number of daily 
trips. (Schafer 2000, Metz 2004)

In the information society the working hours have been shifting towards a post-
industrial working regime, where the working hours are not as regular as in the 
industrial working hours regime. In industrial working hours the work is scheduled 
mainly on the weekdays and the opposite of working time is leisure time. In the 
information society and especially in knowledge work, the working hours are 
becoming more diverse and the borders between work time and leisure time are 
disappearing. (Pääkkönen 2005) 

In the time use studies time available has been found to be a scarce resource, 
which has been one of the most desired commodities in consumer studies. In Finnish 
time use studies almost on third of the population of working age were continuously 
aware of haste. Approximately 50 % of men and 60 % of women suffered from lack 
of time on weekdays causing them to relinquish an activity they would have wanted 
to engage in. From this point of view travel is in a competitive position compared 
to all other time consuming activities. The marginal value of travel time has been 
assumed to decrease as a function of increasing travel time as the alternative use of 
time is becoming more valuable when the travel time budget has been exceeded. 
This is a consequence of the competition for time use on different desired activities. 
(Metz 2004, Pääkkönen 2005)

In general the share of work time has decreased rapidly during the period 1940–
2000. In the late 1930s the average number of working hours in Finland was 2,300 
hours per year and in 2000 the average had decreased to 1,700 hours. The work 
time has been predicted also to decrease in the forthcoming decades, but this trend 
has been expected to decelerate gradually and the number of yearly working hours 
has been expected to stick at 1,600 hours. (Statistics Finland 1999)

At the same time as work time has decreased, the share of leisure time has 
increased and the share of personal activities like household work, eating and 
sleeping has increased. The average sleeping time did not significantly change during 
the period 1980–2000. The time use patterns differ in the different age groups and 
phases of life. The development in time use has to some extent been different in the 
different phases of life. Sleeping and eating has the relatively greatest share of time 
use among the young and elderly people. (Niemi and Pääkkönen 2001)
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The lack of time has been assessed to be greater among the population occupied 
in knowledge work than among the population of working age in general. Although 
the information society has changed working life to be less bound in space and time, 
work forms and increased individual work time autonomy, the time use patterns do 
not appear to shift towards increased freedom of time use. The travel patterns may 
on the other hand change more in the short run, as work is spatially less bound and 
does not necessarily require a trip to the office. On the other hand, some people may 
value the travel time on their work trip as it offers a transition time between work 
and home roles.   (Pääkkönen 2005, Pyöriä 2005, Button et al. 2006) 

According to Rotem-Mindali and Salomon (2007), the most common reasons 
for e-shopping were product price and saving time by using the Internet. Especially 
in grocery shopping time saving was of great importance. Time savings have been 
identified as an important motive for electronic shopping in general.

In the information society the opportunities for the travel time use have 
increased, as the new technology offers opportunities to work or enjoy leisure time 
while travelling (Lyons and Urry 2005). As computers and mobile phones can be 
utilised on public transport for working or leisure purposes, the travel time becomes 
more useful. Thus its use can be maximized. The time use options along with ICT 
in long distance travel can also be assessed to increase the competitiveness of public 
transport compared to car travel offering fewer time use options. 

ICT has also been suggested to fragment the time use patterns offering chances 
for spatially and temporally less bound activities. Spatial fragmentation can be 
observed as the connection between activities, and the places in which they are 
performed is decreasing. For example, work can in many cases be done in the office, 
at home, in a bus or in a hotel. Temporal fragmentation occurs as the activities are 
less bound to time schedules – work can be done at almost any hour of the day and, 
for example, bank payments can be made online at all times. The interaction culture 
is also becoming more fragmented, as there is several options to take care of work 
related meetings, shopping and social interaction.  (Lenz and Nobis 2007)     

2.2 CHANGES IN TRAVEL PATTERNS

2.2.1 Work related travel

The expectations for the substitution effects of information technology have been 
most concrete in telecommuting. At the individual level the number of weekly work 
trips between home and the regular place of work usually decrease significantly. 
However, on the transport system level the effects have been estimated to remain 
modest. (Salomon 2000)

Work related travel is one of the most important travel demand groups, especially 
when measured by mileage. In Finland the share of work trips and work related 
trips was 25 % of the total number of trips and 27 % of the total mileage in 1998 
(Himanen et al. 2000). In the Tampere Region the corresponding figures were 30 % 
and 32 %. In Tampere Region 18–44 year-old inhabitants made daily 0.9 home-
based work trips and 0.2 other work related trips (Figure 2.3). Work related travel is 
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often bound in time and space and therefore offers only limited options for a flexible 
choice of destination, mode and time. (Kalenoja et al. 2002)

In the recent years irregularity of the work forms has become increasingly 
common. Part time work, fixed-time work contracts and flexible working hours have 
become increasingly common. While the importance of work time is decreasing in 
total time consumption the relative importance of leisure travel is increasing. Work 
assignments are more and more connected to expert tasks and the service sector.  
The amount of workplaces in the industrial sector has been estimated to decrease 
in the years to come. 

Trip lengths have increased and employment areas have become more extensive 
in Finland. The average work trip length measured as the crow flies increased in the 
period 1980–95 by more than 50 %. The share of short work trips of less than 2 km 
decreased in the period 1985–95 from 43 % to 38 %. Work trips have become longer 
especially on the outskirts of the employment areas, peripherial areas of the urban 
regions and along the main passenger transport corridors. (Lintunen et al. 2000)

In Finland approximately 4.6 % of gainfully employed people are currently 
teleworking part-time or full-time. Less than 1 % of the employed people are 
teleworking at least one full working day per week (Helminen et al. 2003). Telework 
is more common in expert and managerial tasks and in the high income bracket. 
Part-time teleworking may, for example, include home-based work during the 
evening after the normal working day. Thus not all telework is directly connected 
to travel demand on normal work trips. However, all forms of telework reduce the 
time and space connections of the work routines and therefore are likely to affect 
the home-based work trip pattern. The share of part-time teleworking people is 
anticipated to increase, but in the short run the commuting mileage is not expected 
to increase as much. In the longer run telework has been estimated to achieve a 

Figure 2.3 Daily number of work related trips in the different age groups in the Tampere Region. (Kalenoja 
et al. 2002)
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greater reduction in commuting mileage when telework achieves a permanent role. 
(Heinonen 2000, Himanen et al. 2000)

In Finland the reduction potential of telework has been assessed to be 2.6–9.9 % 
of the commuter mileage by car on the national level depending on the number 
of teleworking employees (Heinonen 2000). The potential of telework has been 
estimated to be achieved gradually in the future decades. In Belgium the number of 
commuter trips has been estimated to decrease by 3.6 % with a 12 % the penetration 
level of teleworking (Illegems et al. 2002).    

In several studies conducted in Europe and USA the empirical evidence of the 
substitution effects of telecommunications has been found to be slight, and the 
complementary relationship between work travel demand and telecommunications 
has been more likely than the substitution relationship. In many studies the users of 
IT services have been found to have a much greater demand for work-related travel 
than non-active IT service users (Mokhtarian and Meenakshisundaram 1999). To 
some extent this relatively strong demand for both IT services and physical travel 
can be interpreted as greater total mobility of the individuals having mobile work 
and lifestyles. In this case, the increasing demand for telecommunications could 
be seen as suppressed travel demand among that sector of population which has 
already reached their maximum travel time budget.

Telework includes many indirect effects on travel patterns. Usually teleworking 
entails fewer home-based work trips and thus also reduced commuter mileage. 
Other trips can be generated when daily time consuming work trips are not 
necessary. Work trips also tend to be longer, because the residential area or the 
workplace can be chosen at a greater distance due to the decreased commuting. The 
trip chains may also become shorter and more home-based due to the diminished 
commuting trips. (Mokhtarian 1997, Hjorthol 2002)

According to a Norwegian study, the use of a home computer had a significant 
impact on the number of home-based work trips within the household. The effects 
of information technology were altogether complementary, because travel was found 
to be at the same level as among those who did not have home computers and the 
option to work home. This indicates substituting the work trips with other types of 
trips. However, the daily passenger car mileage was smaller in the groups using a 
home computer and options to work at home compared to the individuals without 
this option. (Hjorthol 2002)

Telework has been anticipated to relieve the congestion especially in the intense 
morning rush hour by increasing the flexibility in the starting point of the work day. 
In an ideal telework position a commuter trip is necessary only a few times a week. 
Flexible working hours and freedom to work partly at home enables the employee to 
avoid the rush hour in commuting and, for example, taking the children to daycare. 
For example, in the Tampere Region approximately 70 % of the trips starting during 
the morning rush hour between 7 and 8 a.m. are work related trips. Altogether 
9.6 % of the car trips of the day start between 7 and 8 a.m. (Kalenoja et al. 2002) 

The demand for work related business travel is anticipated to change due to 
improved telecommunications services. The telefax has been assessed to have already 
reduced the need for business related travel in the early 1990’s and in general mobile 
phones and e-mail have been observed to have reduced the need for physical travel 
(Himanen et al. 2000, Lehto and Himanen 2002, Rapp and Skåmedal 1996). 
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On the other hand efficient and fast telecommunications seem to complement 
communication needs without a clear substituting effect, and to some extent 
increase the travel demand by increasing the number of business contacts. At 
present, videoconferencing or Internet-based meetings are not very commonly 
used communication methods. Mostly videoconferencing technologies still cannot 
compete with physical networking, and they are considered merely as a supplement 
to face-to-face meetings (Lassen et al. 2006). Electronic mail, however, is becoming 
increasingly popular in business communication. Electronic mail has been estimated 
to have substituting effects in business travel, but it also has a generative effect 
due to the increased options for contacts. Personal contacts are still considered 
an important part of business life, and it is likely that they will not be replaced 
by electronic mail on a large scale. The development of the videoconferencing 
technology has, however, a great potential, especially in international contacts, 
where physical travel is both time consuming and expensive. (Himanen et al. 2000, 
Salomon 2000)

2.2.2 Shopping and personal business trips

Shopping and personal business is an important part of travel demand. Unlike work 
trips and work related business trips, the demand for and pattern of shopping trips 
have a strong connection to an individual’s own preferences, attitudes and lifestyle. 
Therefore the daily number and length of shopping trips and personal business trips 
vary widely among different population groups. In general, the number of shopping 
trips is highest in the age groups under 29 years and over 65 years. This indicates 
that the daily work trips consume a large part of the total mobility in other age 
groups. Thus the possible work trip reduction from telework could be anticipated 
to lead to an increase in shopping trips as more mobility is available. However, time 
consumption routines differ in work life, which partly explains the more frequent 
shopping in the youngest and oldest age groups.

As an example, in Tampere Region approximately 19 % of the daily trips taken 
were home-based shopping trips or personal business trips to banks or agencies. 
Figure 2.4 presents the number of daily shopping trips and trips to agencies in 
Tampere Region in different age groups. (Kalenoja et al. 2002)   

  
Shopping

At the moment the most common commodities purchased in Internet are railway 
and airline tickets, clothes and shoes (Figure 2.5). Books and magazines and tickets 
to concerts and sports events are also often purchased in Internet. In addition, 
music, videos and games are typical products purchased in Internet. In recent years 
photography shops have also moved over to Internet offering opportunities to 
order photographs electronically. Even many traditional mail order companies have 
shifted to Internet. Most of the Internet-purchased products, however, are delivered 
to customers by post. Therefore, the Internet is currently more or less primarily a 
mail order location. (Statistics Finland 2006a)

In Finland almost 30 % of Internet users in 2006 had purchased or ordered 
products in the Internet (Statistics Finland 2006a). Electronic shopping is more 
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Figure 2.4 Daily number of shopping and personal business trips in different age groups in Tampere 
Region. (Kalenoja et al. 2002)

Figure 2.5 Electronic commerce by product groups, percentage of all Internet users. (Statistics Finland 
2006a)
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common among men than women and most common among Internet users under 
40 years old. Table 2.1 presents the purposes of using Internet in some OECD 
countries. The most common reason for using Internet was to send or receive 
electronic mail and to search for information about products and services (Statens 
Institut för Kommunikationsanalys 2004). 
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Table 2.1 Purposes of using the Internet in 2002, percentage of all Internet users. (Statens Institut för 
Kommunikationsanalys 2004)

country sending or 
receiving

e-mail

searching for 
information about 

products and 
services

buying or 
ordering 
products

reading or 
downloading 

news

using 
bank 

services

Austria 90.9 43.0 14.7 28.6 19.2

Denmark 83.3 76.5 37.6 39.9 51.1

Finland 74.3 72.8 18.7 41.5 63.8

Germany 49.2 44.9 19.2 13.3 19.3

United Kingdom 68.7 60.2 32.7 22.2 23.9

Sweden 81.0 87.3 36.9 62.0 55.8

USA 84.0 67.2 39.1 62.0 17.9

In general, the most common obstacle to online shopping is the insecurity regarding  
payment and the delivery schedule. Many customers prefer to see and examine the 
commodities before making the decision to buy. Shipping charges and possible 
difficulties, if the online product needs to be returned, also cause insecurity in 
e-shopping. Age, gender and income have been found to have an important influence 
on online shopping. In general, men, young people and people with a higher level 
of education and income are more likely to engage in online shopping. Fears about 
online shopping have recently diminished and the share of people with an entirely 
negative attitude towards online shopping has decreased. (Allred et al. 2006)   

In many studies the physical shopping experience has been suggested be an 
attractive form of leisure time use. Shopping in stores also involves social interaction 
and may be a desired time use habit. It is not easy for online shopping to meet the 
needs of impulsive buyers browsing interesting items and shopping mainly without 
a specific need. Unlike conventional shops, online shopping cannot usually offer 
attractive reductions. For these purposes shopping online is not likely to replace 
physical shopping trips. On the other hand many consumers use the Internet to 
search for information on new products and their prices on the Internet, but prefer 
to purchase the product in a traditional shop. On the other hand, consumers might 
view the product in the shop and then purchase it online, possibly at a lower price. 
In these examples the Internet is not likely to reduce the physical travel demand. 
(Button et al. 2006)

Many recent studies on the travel demand effects of electronic shopping have 
focused on the substitution or complementary phenomena of online sales – whether 
transactions in the Internet decrease the physical travel demand. According to 
Weltewreden (2007) customers with home computers and Internet access generally 
buy commodities online more often from virtual retailers or mail order companies 
than from traditional retailers also having online services. Frequent online visits 
in order to seek product and price information has been seen to lead to both more 
frequent physical travel to shops and a decreased amount of shopping trips. Thus it 
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may be concluded that online customers consist of several segments having different 
shopping behaviour. Farag et al. (2006, 2007) found that online customers tend to 
make more shopping trips, but the duration of their shopping activities is shorter 
than that of other customers. Thus the relationship between online shopping and 
in-store shopping seems to be rather complementary than substitutive. However, 
the substitution effect on shopping trips has been found to exist among to public 
transport users, partly due to the inconvenience of carrying the products in the bus 
or train (Weltewreden 2007).

In the Netherlands, people living in urban areas were more frequent online 
buyers than the people living in rural areas (Farag et al. 2007). Large urban areas 
with an extensive supply of retail shops have often been assessed to be relatively 
immune to the possible impacts of e-shopping, as smaller cities and rural towns 
are more likely to lose their customers to online shopping. According to recent 
findings, the most common online retail categories (DVDs, books, travel, software) 
have experienced a decrease in their city centre revenues in Dutch cities. However, 
the Internet is mostly used as an information channel and thus it mostly offers a 
complementary role in city centre shopping. (Weltevreden 2007) 

Electronic grocery shopping is not common anywhere at present. The great 
challenge in promoting electronic grocery shopping is the home delivery system. At 
the moment electronic grocery shopping mostly serves people who can stay at home 
and wait for the delivery personally. The delivery chain is important, especially for 
grocery products demanding cold storage.  

Banking services

Among banking services phone and Internet services have become increasingly 
common in recent years. The bank trip generation figures have declined markedly 
during the period 1990–2007. The change in trip generation is mainly due to the 
introduction of information network connections, accessible user interfaces and the 
development of information security in applications. In Finland the large-scale use 
of Internet has recently reduced the actual need to travel to the banks. 

In the Tampere regional travel survey of 1996–97 trip generation of banks and 
agencies was 0.09 trips/inhabitant per day, which means on average one trip to a 
bank or other agency in every eleventh day. The daily number of trips to banks 
and offices had decreased to 0.05 trips by 2004 according to the Tampere regional 
travel survey of 2004. Although banks account for only a small amount of the total 
trip generation, the trend to replace trips with IT services is undeniable. (Kalenoja 
2007)

As Figure 2.6 shows, the payment of bills in the last 15 years has shifted from 
banks first to automated payment machines and payment services and after 2000 
to Internet-based applications. In a survey conducted in 2007 almost 70 % of 
the population specified Internet as their most common way of to paying bills. 
The yearly number of payment transactions on the Internet has increased from 
25 million in 1997 to 290 million in 2006 in Finland (The Federation of Finnish 
Financial Services 2007).      

Most Internet users of the banking services aged 18–44 years. Over 65 year-
old clients mostly use direct debit or payment services with service envelopes. In 
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the coming years the use of Internet in banking services is expected to continue in 
population groups aged over 65 years when the next generation already familiar 
with Internet-based services approaches old age. More than 20 % of clients 65–
74 years of age already use Internet banking services. (The Federation of Finnish 
Financial Services 2007)

Paying for purchases has also changed in recent years. At the end of the 1990’s 
over 70 % of consumers paid for their groceries in cash. In 2006 the share of bank 
card payments increased to 48 % and the share of cash payments decreased to 39 %. 
At the same time the number of withdrawals from automatic teller machines (ATM) 
decreased by 19 % from 244 million to 197 million. Thus the need to travel to both 
banks and to ATMs decreased substantially in the last decade. (The Federation of 
Finnish Financial Services 2007)

2.3.3 Leisure travel

Leisure travel is the most important trip group if travel demand is measured by 
mileage. In Finland 55 % of passenger travel mileage is related to leisure travel. 
The importance of leisure travel has been anticipated to increase along with the 
increasing share of leisure time and changing consumer needs. (Kiiskilä and 
Kalenoja 2001)

Traditionally work trips, school trips and shopping trips have been the dominant 
trip groups in transportation system planning. The increasing importance of leisure 
time has been acknowledged in recent travel demand and time use studies. The 
number of leisure trips is greatest in the age group 18–30 years (Figure 2.7). People 
in Finland have on average 6.5 hours a day of leisure time, where leisure time is 
defined not to include sleeping, eating, gainful employment and full-time study. 

Figure 2.6 Most common ways of paying bills in Finland in 1992–2007. (The Federation of Finnish 
Financial Services 2007)
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The average leisure time increased by 1 hour in the period 1980–2000. (Niemi and 
Pääkkönen 2001)

The number of daily leisure trips decreases a little in the age groups over 65 
years, but those aged 65 to 75 years are still relatively mobile. The share of elderly 
people having a driving licence and access to a car will increase rapidly in the 
coming decades. It has also been anticipated that the retired age groups will not be 
willing to give up their driving licence and car as early as former generations. Thus 
the mobility of elderly people is likely to increase the importance of leisure travel in 
the future. (Kiiskilä and Kalenoja 2001)

Most of the leisure time is spent in watching television and socialising with 
family members or friends. Altogether 35 % of leisure time was spent in watching 
television in the period 1999–2000. The share of television increased from 27 % to 
35 % in the period 1987–2000. The share of physical exercise is on average 12 % 
and other hobbies 8 % of the total leisure time. (Niemi and Pääkkönen 2001)

On the other hand the quality of leisure time has become an important issue on 
the individual level. Mobile and materialistic lifestyles are likely to increase leisure 
time travel in the long run. Individualisation of lifestyles and attitudes has been 
found to lead to significant changes in living and time use patterns and consequently 
also in mobility. Individuals tend to have ever greater expectations of leisure time 
and leisure time activities have become increasingly individual and extraordinary 
and they are expected to offer new sensations. (Kiiskilä 2000, Kiiskilä and Kalenoja 
2001)

Most leisure trips are made by private car because the leisure time destinations 
and time vary according to time use preferences and individual decisions more than 
in any other trip group. Consequently public transport can seldom compete with 
private cars for trips to recreation services outside the city centre, visits to friends or 

Figure 2.7 Daily number of leisure trips in different age groups in Tampere Region. (Kalenoja et al. 
2002)
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relatives or trips for outdoor activities. Leisure activities often include several family 
members and the private car capacity is often better utilised than on other trips.

One of the fastest growing modes of leisure travel has been foreign air travel. The 
growth of air travel mileage is a global phenomenon and it is anticipated to continue 
in the future. Travelling abroad has been found to be one of the most desired ways 
to spend holidays and leisure time among Finns (Kiiskilä 2000). The expenditures 
of households in Finland on overseas travel have increased relatively rapidly over 
the last 10 years: in 1994 the average expenditure on overseas travel was 87 € per 
household, in 1998 the expenditure had increased to 96 € per household and in 
2001 to already 132 € per household. (Statistics Finland 2006b) 
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    3 FREIGHT TRANSPORT DEMAND    
   EFFECTS OF THE INFORMATION 
   SOCIETY

3.1 CHANGES IN THE FINNISH BUSINESS ENVIRONMENT

The structure and business environment in Finnish trade and industry is in 
continuous state of change. Globalization and the integration of markets are 
significant trends in the business environment affecting the re-planning structures 
of production and distribution networks especially. In trade this trend mainly 
creates increased competition and geographical enlargement of the procurement 
area. In the last ten years Finnish grocery companies have expanded their operations 
to adjacent market areas like Sweden, the Baltic countries, Poland and Russia, 
which are considered to be the home market. In general the Baltic Sea region is 
today a potential and attractive market area for several business areas of trading. 
Grocery shopping is essentially relatively local activity, where retail stores must 
be located close to customers. Electronic commerce may change these structures 
to some extent. So far Finnish trade has decided to stay in the Baltic Sea region, 
where businesses have the capability to build effective and comprehensive sales and 
distribution networks to gain a competitive advantage in growing competition.

Traditionally the economic structure in Finland has been based on the 
manufacturing industry, mainly basic manufacturing industries like the forest, metal 
and chemical industries. In the last decade the economic structure has changed 
remarkably. In the sector of the manufacturing industry the high-technology 
industry has achieved as significant position as traditional basic industry and the 
growth rate of high-tech industry is faster than in the traditional business areas. 
Another important change in the Finnish business environment is the growth of 
the service sector (Figure 3.1). Knowledge-intensive business services have become 
one of the fastest growing sectors in Finland. The future health care society will also 
increase the demand for services and offer opportunities to establish completely 
new businesses.

The changes in the business environment and production structure affect the 
demand for goods transports. Manufacturing industries are very transport intensive 
business areas, where a cost-effective and reliable transport system is one of the 
most important basic requirements. Typical manufactured goods of the high-
technology industry are high-valued and low-weight products demanding fast 
and reliable transport operations, whereas transportation costs have a minor role. 
This change can also be seen in the comparison of gross domestic product (GDP) 
and freight traffic growth both in volume and in ton-kms. It is noteworthy that 
this development already started to increase in the middle of the 1990’s, when 
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information and communication technology experienced a significant growth in 
Finnish business life.

Service businesses also require different transport services from the basic 
manufacturing industry. The growth of the service sector affects both passenger 
traffic needs and freight deliveries. Consequently these continuous changes are 
likely to affect transport systems in the future.

3.2 DEVELOPMENT TRENDS IN LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Electronic data transfer and the rapid development of information technology 
have had a marked effect on the business environment during the last decade. 
This development has provided opportunities to use and improve increasingly 
effective business control systems and has also increased the amount of available 
real-time information. In international business operations, for example, following 
phenomena are topical (Kanerva and Purola 2001):

 – globalization and integration of markets
 – changes in structures of companies and outsourcing
 – increase of service companies specialised in outsourced functions
 – continuous emphasis on efficient and operative customer relationships
 – more demanding customers, fast changing customer needs and shorter life-

cycles of products → emphasis on flexibility of operations and resources, rapid 
react times and ability to anticipate

 – electronic business, which affects both physical business processes and ways 
to communicate within supply networks

Figure 3.1 Structural change of the economy in Finland. (Statistics Finland 2006c)
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 – technological development of information and communication systems → 
assumes continuous investments and special knowledge about systems

 – continuous requirements for knowledge improvement and re-learning
 – requirements by company owners and stock markets for efficient and 

productive control of capital investment
 – willingness of companies to deal in financing, investments and risks outside 

own company
 – companies require a high ability for change.

These general development trends in business also directly or indirectly affect the 
prevailing logistical trends. The background for the development of logistic control 
systems is often this kind of phenomenon, which changes the focal areas and choices 
in business sectors. Companies specialise in operations where they assume they 
have a competitive advantage compared to their competitors. Other operations, 
for example logistics, are outsourced to companies having these operations as their 
core business. 

Globalization and the integration of markets have risen to play a significant 
role in today’s logistics business environment. Businesses have become a global 
marketplace and demands for customised products have increased. The imperatives 
of cost efficiency and customer responsiveness during the 1990s have highlighted 
two business strategies, global location of production and distribution facilities and 
time-based competition. Globalization is motivated by increased cost-effectiveness, 
access to new markets and on the other hand economies of scale. The liberalization of 
trade policies all over the world has strengthened and will continue to strengthen the 
globalization and integration of markets. At the same time customers have become 
more demanding for a wide variety of products with minimal lead-times and this has 
reinforced the trend of time-based competition with mass customisation of products 
and services. Unpredictability of material demand is also constantly increasing and 
therefore poses demands to decrease logistics lead-times even further. (Bhatnagar 
and Viswanathan 2000, Childerhouse et al. 2002) 

Recent trends in global production have both increased supply chain complexity 
and reinforced the notion that logistics strategies and practices are essential 
elements of business strategy. Logistical complexity increased when companies 
moved from centralized, vertically integrated, single-site manufacturing facilities to 
geographically dispersed networks of resources that collectively create value for the 
customer. Competition will increasingly be between sets of networks rather than 
individual firms. (Gadde and Snehota 2000, Stock et al. 2000, Kinder 2003)

Outsourcing is one result of developments, in which companies have decided 
to concentrate on their core functions and to contract out other activities needed. 
This has resulted in the development of large vertically integrated manufacturing 
and retailing organisations having the capability to carry out all these activities with 
internal resources. Core competencies tend to be activities and skills in which the 
organisation has long-term competitive advantage. The attractiveness of outsourcing 
is enhanced when the market for an activity is mature and there are many suppliers 
competing against one another to provide the activity. (Brewer et al. 2001)
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Outsourcing operations which are not the core business of companies presumes 
more and more knowledge about the management of purchasing in different 
industrial business areas. In some business areas, for example construction, 
companies formerly concentrated on building construction, but these companies 
have changed mainly to sourcing organisations, whose most challenging task is 
to coordinate and manage purchasing functions. Industry in general can hardly 
imagine outsourcing their core production processes, but most of the support 
operations associated with production can be transferred to purchasing services. 
Thus the importance of defining and managing logistics services will increase in 
the planning of logistics systems. Until recently logistics operations were assessed 
to be a crucial part of the production process, thus their management has been kept 
under a firm’s own control. (Kanerva and Purola 2001, Andersson and Norrman 
2002, Rantala 2006)

A common trend in logistics affecting the development of several logistical 
operations is the geographically more concentrated production capacity, particularly 
at European and global levels. The trend is likely to be much weaker at national 
level, because this trend began earlier within individual countries. The markets and 
operations of companies are today even more global and thus production structures 
are being planned on a new basis.  At the same time production processes have 
become more focused; companies retain the same number of plants but increase 
the degree of plant specialisation. This strong trend occurs at European and global 
levels. These trends vary between European countries, because, for example, the 
attractiveness of Eastern Europe as a manufacturing location will increase and the 
attractiveness of Northern and Western Europe will slightly decrease respectively. 
The enlargement of European Union in 2004 also strengthened this development.  
(Christopher 1998, McKinnon and Forster 2000)

The centralisation of inventory follows centralised production. Considering 
inventories, continent-wide examination is more important than in production, 
because final customisation of products is performed more and more at distribution 
centres close to customers than at production facilities. Consequently inventories 
and distribution centres must be located close to main markets (Figure 3.2). 
Inventory centralisation has been one of the main logistical trends over the past 
30 years and it will continue rapidly. In addition, freight transport costs will have a 
much stronger influence on warehouse location than factory location. (Christopher 
1998, McKinnon and Forster 2000)

Figure 3.2  Forecast change in the location of final product customisation in 1999-2005. (McKinnon and 
Forster 2000)
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Geographical widening of sourcing operations is one indisputable logistical 
trend. European companies are sourcing a declining proportion of their supplies 
from home markets and shifting towards European and global sourcing. This trend 
results in an increasing proportion of purchases from multi-national companies. 
(McKinnon and Forster 2000)

In the retail distribution of refined products retailers have been anticipated 
to significantly increase their control over the supply chain. International 
retailers particularly are expanding their cross-border logistical operations. 
Thus centralisation development will also increase in the retail distribution of 
commodities. Important changes are also predicted to occur in the last link of the 
supply chain to the end-user. The conventional mode of shopping, involving the 
customer travelling to the shop, will decline slightly, while direct distribution from 
nationally based suppliers or manufacturers is likely to grow. This trend concerns 
mainly daily grocery operations and is not as relevant in industrial distribution 
systems. The development of solutions in electronic business and commerce also 
affects this change.  (McKinnon and Forster 2000)

The quick response trends which are common in the retail sector will also 
continue in other business areas. Utilising the JIT (just-in-time) principle increases 
delivery frequency and reduces average order size. Fluctuations in inventory 
levels have increased in almost every industrial sector and they are gradually also 
increasing stock-turn rates. The acceleration of the stock-turn rate will be greatest 
at the end of the supply chains. (McKinnon and Forster 2000)

There has traditionally been a close correlation between freight traffic growth 
and general economic growth measured by GDP. According to forecasts, the growth 
of freight transports (in ton kilometres) is anticipated to be slightly faster than the 
forecasted GDP growth. Accordingly, the European economy is becoming more 
transport-intensive. This development is consistent with the earlier prediction of 
logistical trends and enlargement of market areas. The growth of freight transport 
demand has been mostly directed to the road network, which represents a 
development against the transport policy objectives of the EU and most Member 
States. The objectives of European transport policy favour rail and waterborne 
transport. The objectives are enforced with the help of pricing tools for transport 
infrastructure, for example by means of higher environmental taxes on road 
transport. (McKinnon and Forster 2000)

In redesigned structures of companies one extreme vision is to use an organizing 
model in which a company concentrates completely on the control of products 
and trademarks from a customer oriented viewpoint. In this case the company 
operates to transfer customer needs to products by recognizing customer needs 
and adopting these needs in product qualities. The manufacturing network and 
the whole supply chain are completely outsourced. For multinational companies 
having a substantial trademark the outsourced operations may be very advanced. 
A company specialised in operating close to customers may be considered a virtual 
factory, where all activities except marketing, sales, customer service, and at least 
partly product development are outsourced. (Kanerva and Purola 2001) 

The upward trend in the share of outsourced logistics operations will continue 
significantly over the next few years. IT systems, reverse logistics, product 
customisation and inventories are the most common outsourced functions of 
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logistics. Key factors influencing logistics outsourcing according to the Delphi 
Survey published in 2000 (McKinnon and Forster 2000) are greater operational 
flexibility, geographical expansion and cutting operating costs. The Delphi Survey 
also forecasts that the majority of large companies will deal with one leading 
logistics service provider and thus concentrate on closer partnership co-operation. 
(McKinnon and Forster 2000)

The concept of virtual enterprise has become more evident in recent years. 
There several independent companies join together emphasizing their particular 
core competencies to form a networked enterprise for a certain product or service 
to compete in markets. Agility is one existing demand for enterprise operations and 
therefore the competitive advantage that can be achieved by a virtual enterprise 
depends on how well the individual companies complement each other and on their 
ability to integrate with one another. (Meade et al. 1997) Supply chain networks 
are reality in today’s business environment and therefore these virtual or networked 
enterprises are becoming more common.

3.3 ELECTRONIC BUSINESS

The international literature recognizes several definitions of electronic business. An 
exact definition of e-commerce is relatively problematic and the definition is widely 
used for various purposes. Electronic business has been described as follows:

“Electronic business is the process which uses Internet technology to simplify certain 
company processes, improve productivity and increase efficiency. It allows companies 
to easily communicate with their suppliers, buyers and customers, to integrate back-
office systems with those used for transactions, to accurately transmit information and 
to carry out data analysis in order to increase their competitiveness.” (Muffatto and 
Payaro 2003)

Button et al. (2006) have defined a typology of e-commerce as a hierarchical 
pyramid (Figure 3.3) where the broadest boundary of the definition begins with 
electronic transfers and narrowest boundary limits the definition of e-commerce to 
the business-to-consumer interactions where the actual transaction takes place. As 
the definition of e-commerce is still somewhat vague, it is rather difficult to measure 
the extent of e-commerce and its growth. (Button et al. 2006)

Electronic business has changed the way public opinion regards logistics and 
supply chain management. It has also initiated a change in the way companies 
communicate and interact with their environment. Increased integration helps the 
members of supply chain networks to create new products, penetrate new markets 
and find new customer segments. Electronic commerce expands the marketing area 
to national and international markets, because with a relatively small capital outlay 
a company can easily and quickly locate more customers, the best suppliers and 
the most suitable business partners worldwide. All these factors can be achieved 
through e-business solutions. (Persson 2003, Turban et al. 2000)
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E-supply chains are somewhat different from the traditional supply chain 
structure. The partnership and alliance-based traditional supply chain aims to 
increase stability and long -term relationships, while the e-supply chain is rather 
dynamic in nature. The e-supply chain is flexible for changes in highly unpredictable 
situations and thus offers an alternative structure to companies seeking adaptability 
and flexibility in highly dynamic environments. The future organisational structures 
will possess the attributes of the electronic supply chain, where technology linkages 
tie many corporations and outsourced functions together enabling low-cost partner 
switching and a high level of flexibility. The objective of the e-supply chain is 
achieving goals, not maintaining collaborative relationships as in traditional supply 
chain management. At the same time the relative value of partnerships and alliances 
has increased. (Williams et al. 2002)

The development of telecommunications has been interpreted to be partly 
reactive to the needs of the logistics market, but also a facilitator of the logistics 
market. During the information age the coordination of the various elements of the 
supply chain has become more complex, although the developing technologies offer 
new opportunities for supply chain management. Thus information systems have 
become part of modern supply chain management being especially relevant in just-
in-time activities.  (Button et al. 2006) 

There is often a certain confusion between the concepts of e-business and 
e-commerce. Both definitions are used when analysing the development in 
logistics and supply chain management caused by Internet technology. In general 
e-commerce is used to refer to an electronic transaction, whereas e-business is 
used to refer to a business model enabled through the Internet and information 
technology. E-commerce can thus be viewed as a subset of e-business. E-business 
can be considered as the sum of multiple e-business activities and processes (Table 
3.1). (Persson 2003)

Figure 3.3 Typology of electronic commerce definitions. (Button et al. 2006)
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Table 3.1 The components of e-business. (Persson 2003)

EB = EC + BI + CRM + SCM + ERP

EB e-Business – all electronic activities conducted by organisations

EC e-Commerce – buying/selling online, digital value creation, virtual marketplaces and storefronts and 
distribution channel intermediaries

BI Business intelligence – gathering primary and secondary information about markets, customers, 
competitors, etc.

CRM Customer relationship management – process of identifying, attracting, differentiating and retaining 
customers

SCM Supply chain management – distribution channel to deliver products effectively and efficiently to 
customers

ERP Enterprise resource planning – back-office applications such as order entry, purchasing, invoicing and 
inventory control. ERP systems allow companies to optimise business processes and reduce costs.

This study concentrates on the effects of the information society on demand for 
transport, and thus it is essential to clarify the concept of e-commerce in more 
detail. E-commerce solutions have effects on both the travel behaviour of consumers 
and urban freight traffic.

Electronic commerce is not a new invention. It has existed for over 20 years in some 
form in retail business. Electronic data interchange (EDI) has been used regularly in 
application-to-application interchange. Recently an explosive development has been 
witnessed in e-commerce caused by the Internet and the World Wide Web (WWW), 
which are making e-commerce more accessible and widespread than ever before. 
The Internet also supports business-to-customer (B-to-C) solutions unlike previous 
EDI solutions, which are usable only in business-to-business (B-to-B) operations. 
The advantages of electronic business are cost reduction, and improved productivity 
and customer service. It also presents opportunities to redesign inefficient company 
processes and increase the management and control of the relationships with the 
various actors along the supply chain. E-business adoption in a B-to-B environment 
has been found to be mainly customer driven. In most cases the customer and 
supplier co-operate closely in order to accommodate customer needs in an optimal 
way. (Timmers 2000, Muffatto and Payaro 2003, Wagner et al. 2003)

There are a number of potential business models in e-commerce. For example, 
the following business models or generalisations can currently be found in the 
Internet (Timmers 2000):

 – E-shops – Web-marketing of a company or a shop originally established to 
promote the company and its goods or services. The option of ordering and 
paying is increasingly added to this model.

 – E-procurement – Electronic tendering and procurement of goods and services. 
Benefits sought include having a wider choice of suppliers, which is expected 
to lead to lower cost, better quality, improved delivery and reduced cost of 
procurement.
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 – E-malls – An electronic mall consists of a collection of e-shops, usually 
enhanced by a common umbrella, for example of a well-known brand. When 
they specialise in a certain market segment, such malls become more of an 
industry marketplace. The e-mall operator may not have an interest in an 
individual business that is being hosted.

 – E-auctions – Electronic auctions in the Internet offer an electronic 
implementation of the bidding mechanism customary at conventional 
auctions. This may be accompanied by a multimedia presentation of the goods. 
Usually there is integration of bidding process with contracting, payments and 
delivery.

 – Virtual communities – The ultimate value of virtual communities comes from 
the members, who add their information on to a basic environment provided 
by a company operating the virtual community. Virtual communities are 
abundant within specific market sectors, for example in books.

 – Collaboration platforms – These provide a set of tools and an information 
environment for collaboration between enterprises. This may focus on specific 
functions or on project support for a virtual team.

 – Third-party marketplaces – This is an emerging model if companies wish to 
leave Web marketing to a third party. Often this is an additional online channel 
to other existing channels including physical outlets. In common they offer a 
user interface to the suppliers’ product catalogues.

 – Value-chain integrators  – These focus on integrating multiple steps of the 
value chain with the potential to use the information flow as further added 
value.

 – Value-chain service providers – These specialise in a specific function for the 
value chain, such as logistics, with the intention of making that into their 
distinct competitive advantage.

 – Information brokerage, trust and other services – A whole range of new 
information services is emerging to add value to the huge amounts of data 
available on the open networks or coming from integrated business operations 
such as information search, customer profiling and investment advice. A 
special category is trust services as provided by certification authorities and 
electronic notaries and other trusted third parties. Many consultancy and 
market research companies are now offering commercial business information 
services via the Internet, such as search engines.

Usually e-commerce solutions can be combinations of several above mentioned 
business models. In this study the first three models are the most important for 
the effects on passenger and freight traffic. In addition, it is essential to recognize 
two general trends in these business models. The first is a move towards increased 
integration of information flows and the second is the development of specialised 
and highly innovative services (Timmers 2000). 

Regarding the strategic planning of electronic commerce, there are several 
approaches to form scenarios of e-commerce operations. Turban et al. (2000) 
identify four different scenarios:
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 1. Open, global commerce scenario
 2. Members-only subnets scenario
 3. Electronic middlemen scenario
 4. New consumer marketing channels scenario

The open and global commerce scenario removes intermediaries and thus flattens 
the value chain. The members-only subnets scenario applies mostly to business-to-
business relationships. The electronic middlemen scenario shows that suppliers in 
both business and consumer markets can make their products and services available 
through independent third-party distribution channels. In the new consumer 
marketing channels scenario traditional broadcasting, advertising and consumer 
telephony combine into a unified consumer centric electronic commerce medium 
on the Internet. In this stage most e-commerce activities are oriented to consumers 
and less B-to-B. E-commerce proliferation would allow any combination or variation 
of these scenarios, but each company should select the most appropriate model for 
its needs. (Turban et al. 2000)

In addition to choosing a scenario, the companies have to design their general 
business strategy concerning e-commerce. The strategy may be competitive or 
cooperative, or a combination of these two. Regarding chosen business strategy, the 
Internet is a tool to produce competitive intelligence easily, quickly and relatively 
inexpensively. Competitive intelligence is an integral part of strategic planning and 
can be conducted by conventional methods and by using the Internet. It can be 
conducted, for example, in the following ways: reviewing competitor’s Web sites, 
analysing related newsgroups, examining publicly available financial documents, 
using an information delivery service and using corporate research companies. 
(Turban et al. 2000)

In business-to-business transactions e-commerce solutions offer numerous 
advantages to both sides. The suppliers receive an order and can react with a 
higher reliability and often also with more predictability. Business customers 
can accelerate the entire ordering process, receive delivery faster and can follow 
the status of their order online. Large companies also experience greater market 
transparency and are able to increase their purchasing power in order to achieve 
overall cost reduction. Most companies expect significant savings. For the business-
to-consumer relationship, the degree of change appears to limit the way of ordering 
from telephone or fax to the Internet. According to estimates, about 70–85 % of all 
electronic commerce transactions refer to business-related exchanges.  (Hesse 2002, 
ELA 2001)

According to a survey conducted in trading in the UK, 75 % of businesses 
intended to use e-business in the future and 31 % intended to buy online. The 
largest players in the sector will move to e-supply regardless of the development 
of other partners and co-operate only with suppliers who can offer e-generated 
efficiencies. The first step in a successful e-business strategy is to have the company’s 
own systems in order and only by integrating the Internet into overall strategy 
will this new technology become a powerful force for competitive advantage. The 
adoption of e-business and e-supply strategies will have a dramatic and positive 
effect on both customer and supplier business in terms of transforming the 
business strategy, redefining business relationships and providing first-movers with 
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competitive advantage. The main problem today is that this has not been done to 
any meaningful extent. However, there are also some exceptions, for example, hi-
tech companies have usually used the Internet as an integral part of their business 
strategy. (Wagner et al. 2003)

The effects of electronic commerce on supply chain operations and physical 
distribution are another important aspect. Hesse (2002) states that this field of 
transaction has undergone only minor changes so far. Even the most prominent 
web-retailers often did not pay much attention to physical distribution, which often 
raised costs and caused severe logistical problems. E-commerce is likely to support 
longer transport distances and often higher delivery frequencies and to some extent 
shift freight transport to road and air freight transport modes. Thus e-commerce 
is likely to reinforce trends of transport growth. Often it also increases the need 
for distribution centres. On the other hand better informational infrastructure can 
also lead to outsourcing of logistics functions, when communication with service 
providers is improved. The reasons for outsourcing of logistics are mainly costs, but 
performance, quality and flexibility are also important motives. (Hesse 2002, ELA 
2001)

Although the Internet and ERP (enterprise resource planning) solutions do 
change the relationship between companies and their markets, location choices and 
transportation system planning are still very relevant. The need to transport quickly 
and efficiently highlights the importance of the transport system and network. 
Distance is no longer a challenge to industrial activities; the emphasis has shifted to 
time. The strategic importance of transportation and logistics has become crucial for 
the production and distribution processes because of the emphasis on fast delivery 
and JIT. Good logistics has also become an essential factor in customer service and 
loyalty. (Lasserre 2004)

3.4 STRUCTURES OF ELECTRONIC SHOPPING AND SERVICES

3.4.1 General trends

As described in Chapter 3.3, there is a variety of possible business models in 
e-commerce. Usually companies use web-based services as an electronic shop. 
Other functions, like procurements, are often also assisted by web-based systems. 
Logistical trends of outsourcing and further utilisation of third and fourth party 
logistics operators are increasing the demand for e-business solutions. 3PL (third 
party logistics provider) and especially 4PL (fourth party logistics provider) 
functions, where the role of the logistics operator is that of value chain integrator 
by connecting service and operator network effectively, need an effective tool 
to integrate all the partners and coordinate a large amount of information. The 
development of these business-to-business solutions is fast.

Most publicity focuses especially on e-commerce solutions in grocery shopping 
and bookstores, while these retail areas concern consumers and thus have a lot 
of users. The success of these e-commerce services has varied widely, but they 
offer at least potential and an alternative shopping channel to traditional retail 
shopping. Thus these services may also find new customer groups and increase the 
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shopping volumes to some extent, although traditional shopping structures seem 
to remain at present level. If e-business becomes much more common, it will also 
affect passenger traffic and the time use of consumers. It is also anticipated to cause 
considerable changes in delivery traffic and strengthen further logistics trend for 
frequent deliveries and smaller average order size.

3.4.2 Grocery shopping

In the traditional grocery supply chain, the final exchange takes place in the grocery 
shops or supermarkets where the consumers select and buy the products. After 
picking and purchasing, the consumers carry out do-it-yourself packing and are also 
responsible for the home delivery. Although there has been a considerable structural 
change in grocery retailing, where the number of shops has decreased and retailing 
has concentrated on a few chains, the shopping habits of the consumers have not so 
far changed significantly. Nevertheless, for example in Finland consumer demands 
are changing due to the increasing number of households, the decreasing average 
household size, changes in age structure, and the increasing number of people 
having easy access to Internet. (Punakivi 2003)

The main challenge for the e-grocery retail is to produce cost-efficient 
picking, packing and home delivery operations providing consumers with greater 
convenience. The picking is typically solved by using either an existing store or a new 
dedicated distribution centre (Punakivi 2003). The different delivery alternatives 
for e-grocery identified in practice or theory can be classified according to Figure 
3.4 (Karlsson and Rosén 2003).

A guiding principle in e-grocery operations is that the picking and home delivery 
operations must be performed locally due to the nature of grocery products. This 
also implies limitations for planning and optimizing grocery supply chains. For 
example, the most intensive delivery time is between 5 and 7 p.m. and the collecting 
of the deliveries takes place during the rush hours, which may cause a lot of resource 
problems for grocery shops. The short time span is a difficult problem to solve in a 
cost-effective way.

The market share of online grocery shopping is minor at the moment. The 
market share was in year 2000 only 0.3–0.7 % in the UK, 0.2 % in the USA, and 
0.1 %  in Finland. The growth estimates for e-grocery business tend to range 3–10 % 
of the total grocery market by 2005–2010 in both the USA and Europe. (Punakivi 

Figure 3.4 Classification of delivery alternatives for e-grocery. (Karlsson and Rosén. 2003)
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2003) Today the e-grocery market in Finland has diminished since 2000, because 
almost all solutions in e-grocery have declined. In the future e-commerce has been 
anticipated to offer an alternative sales channel and thus grocery chains will retain 
their ability to utilise and further develop e-business solutions.

In Finland electronic grocery shopping is at present mainly based on the 
utilisation of the existing grocery retail structure: products are collected from the of 
shop shelves according to the online order and delivered to the customer’s home. 
The largest grocery retail chains – the S- and K-chains – operate their electronic 
grocery shopping with this procedure, which relies on the services of the existing 
retail shops, and no distinct service entity has been developed. Ruokanet is the 
only Internet-based grocery retail shop which collects the orders from a regional 
warehouse and delivers the perishables from the warehouse by home deliveries. 
Ruokanet is also a logistical pioneer in outsourcing, because warehousing, deliveries, 
and IT services have been outsourced, and Ruokanet is acting only as an Internet 
portal. The future structures of electronic grocery shopping may adopt completely 
different forms, because the distribution chains and delivery systems are still in their 
infancy. (Kärnä 2001)

The use of ICT has changed the supply chain of grocery companies remarkably. 
Orders are made continuously and automatically based on sales information from 
grocery shops and deliveries are made the following night from central warehouses 
directly to the shops. Thus supply chain efficiency is maximised and it is also one 
main competitive factor in today’s growing price competition. The development and 
use of ICT applications has partly made business processes more dynamic and also 
increased the amount of available real-time information. The use of ICT solutions 
has also increased the visibility of the supply chain. For example, price comparisons 
are much easier to perform for both consumers and supply chain partners.

The fast technological development is also seen as a problem in e-business in the 
grocery business. Technologies are continuously changing and innovations are made 
regarding services needed. For example, some years ago there was pressure to invest 
in various virtual auctions and portals, which were not necessarily appropriate for 
the grocery business area. Mobility is today’s buzzword, but it is not necessarily 
essential for grocery stores. There are a lot of other new solutions and applications 
available. In the viewpoint of the companies in the grocery business the companies 
must plan their investments and new services and also decide if they are forerunners 
or take the risk of losing some business opportunities by waiting.

The demand for the development of collection and distribution systems is 
emphasized in the future development of electronic grocery shopping. Distribution 
systems are based on collecting the shopping basket from the local grocery shop or 
distribution centres located, for example, in the hypermarkets. Products can also 
be delivered home from distribution centres or local shops. Automatic home-based 
receiver boxes have also been tested in order to avoid the obligation to be at home 
when a delivery arrives. Supply chains are generally shorter in electronic grocery 
retail than in traditional grocery retail. (Kärnä 2001, De Koster 2002, Hesse 2002) 

E-business also has a growing role in the procurement operations of grocery 
companies. Global sourcing is one major logistic trend which concerns grocery 
companies and therefore e-procurement has an important role in the supply 
strategies of these companies. According to Neilimo (2004) this business area will 
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increase the amount of private label products and in this case it can be assumed 
that grocery companies will use global sourcing aided by e-procurement solutions 
more and more in the future. The ultimate objective of global sourcing is usually 
for the company to exploit its own and its suppliers’ competitive advantages and 
the comparative location advantages of various countries in global competition. 
(Rantala 2006) Grocery business also utilises this approach in their procurement 
processes.

3.4.3 Institutional catering

Unlike e-grocery with many problems to solve and a minor market share, business-
to-business operations, such as institutional catering, have found e-business an 
effective way to handle supply chain operations. For example, an electronic order 
system in institutional catering has increased flexibility in sourcing operations. Like 
grocery shops, in institutional catering, too, it is possible to place orders according 
to consumption and after an announced closing time the stores can be topped up. 
This increases the effectiveness and flexibility of both order sending and receiving, 
and delivery functions enormously. In institutional catering sourcing agreements are 
usually made for one year and thus the e-business solutions can be concentrated on 
supply chain effectiveness without price negotiations.

In institutional catering, as in B-to-B operations in general, the development of 
e-business solutions has been seen as a tool to improve effectiveness and visibility 
in the supply chain. Today’s logistical trend of competition between enterprise 
networks and demand chains emphasizes visibility according to the partnership 
principle. A true partnership relationship may enable suppliers to follow inventory 
levels and perform automatic inventory completion. Usually this kind of e-solution 
uses electronic invoicing.

3.4.4 Bookstores

One of the goods most commonly purchased using e-commerce are books and 
compact discs. Air travel reservations are also relatively often made using online 
services. Delivery and distribution services have often been mentioned as the most 
common obstacle to the further growth of e-commerce. The physical distribution 
structures depend on the type of goods, which determines whether the consumer 
has to be present at the time of delivery. Grocery shopping has special requirements 
for distribution of e.g. refrigerated goods. Other commodities have therefore more 
options for deliveries. (Browne 2001)

E-business in bookstores can be divided into two sections, general books and 
academic books and journals. Books are in principle an easy product for e-commerce 
because they are easy to transport by all transport modes (even express deliveries) 
and are not perishable products. In addition, each book has an ISBN number, which 
identifies each item and thus a book is easy to order using e-commerce services. 
On the other hand bookstore is often considered a place for sensations, where a 
customer can make unplanned decisions to buy. Thus bookstores are not likely to be 
completely replaced with e-commerce because web services can not offer a similar 
shopping experience.
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Some electronic bookstores, such as amazon.com, have had a lot of publicity, 
but there is no official estimation about their market share. In general it has been 
estimated that in Finland the market share of e-commerce in bookstores is about 
2–3 %. Therefore it is still a relatively minor part of the retail book business in 
Finland. In Sweden the share has been estimated to be 5–10 % of book sales. All 
the estimates predict some growth in the future and most of the bookstore chains 
already have e-commerce facilities in place. In addition e-commerce has been 
seen as an important marketing channel to gain new customers for conventional 
bookstores.

Scientific books and journals have a different customer base and also different 
purposes. Readers are often research scientists and thus information availability 
is an important factor. Internet has effective searching services and thus it has 
made searching of information more effective and easier. Nowadays most scientific 
journals can be read and subscribed to as e-journals in the Internet. Scientific and 
educational books still mostly appear in traditional paper form, but e-commerce 
offers an effective supply chain for these books.

Interactivity is an important trend in book markets. IT solutions offer new 
opportunities for the bookstore business area to create new product groups. For 
example CD-rom and DVD products are a growing form of educational material. We 
can assume that customers using the Internet are also interested in new technologies 
in information seeking. These product groups are equally suitable products as books 
to sell and deliver via e-commerce services.

Internet music stores have gone even further in utilising e-commerce as a delivery 
channel. Buying music files for mp3-players has increased continuously and this is 
expected to overtake CD format in the future. This is one example of a business 
area, where e-business solutions are reducing physical distribution and therefore 
also transportation needs. This is real electronic shopping, where deliveries are also 
electronic.

3.4.5 Special consumer products

This product group includes other products than those presented above, for 
example cars, audio devices and household appliances. These product groups have 
two characteristics considering e-commerce. On the one hand Internet is a growing 
place for introducing and marketing products. On the other hand it is an efficient 
selling channel compensating previously popular mail order services.

Car dealers frequently use the Internet as a marketing channel, where a customer 
can find product information and price information and even design his or her own 
car by choosing the model, colour and other options. It is also possible to request an 
offer for the chosen car from the dealer. Car sales are still based on personal selling, 
but the importance of e-services is increasing as a contact and marketing channel. 
There are a lot of other consumer product groups which are using electronic services 
as a marketing and contact channel, but not yet as a selling channel.
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3.5 CHANGES IN FREIGHT TRANSPORT NEEDS

This chapter considers the significance of electronic commerce for freight transport 
and distribution regarding both business-to-business and business-to-consumer 
commerce. The increase of e-commerce has been assessed to foreshadow a demand 
for transportations and land use. ICT has been anticipated to cause several types 
of spatial impacts. When e-commerce improves the efficiency of global production 
processes and stimulates economic growth, it generates more transport activities. The 
demand for transport services is further promoted by the increasing markets of reverse 
logistics, consisting of the recycle product flows but also the mis-delivered goods and 
customer-returned commodities.  (Button et al. 2006, Cohen et al. 2002)

As electronic retail is among many commodities only in an early phase, it is still 
relatively difficult to forecast its effects on transport demand. Many suppliers are 
experimenting on electronic shopping and thus the delivery services are still in an 
experimental phase. (Rotem-Mindali and Salomon 2007, Button et al. 2006)

Many commodities – like airline or train tickets – can be delivered online. 
However, most of the goods demand production, physical transportation and 
consumption. E-commerce is likely to support longer transport distances and often 
higher delivery frequencies. In an extreme case goods are delivered direct from the 
manufacturer to the home or the office. E-commerce is also increasing the demand 
for land use due to the establishment of new transhipment points in the form of 
distribution centres. E-commerce also to a certain extent supports a shift towards 
road and air freight transport modes due to the requirements for short delivery times 
and the extension of the geographic areas of supply and distribution. Therefore 
e-commerce is likely to reinforce longstanding trends of transport growth. The 
background for this development trend is that competition drives service level and 
time requirements, and in order to fulfil these needs, increased transport demand 
and also environmental expenses are generated. (Button et al. 2006, Hesse 2002)

In the Netherlands the transport demand in 2000 was anticipated to increase by 
2005 due to the increase in e-commerce. It was estimated that online orders would 
increase by 10–15 % by 2005 and the market share of online merchandise would 
achieve a market share of 15 % in the non-food and 10 % in the food sector. Table 
3.2 presents the forecast in detail. The estimated increase of e-commerce seems to 
have been too optimistic, but offers some development trends. (Hesse 2002)

Table 3.2 Freight transport growth forecast in 2000–2005 in Netherlands. (Hesse 2002)

Transport segments Changes by 2005
(number of vehicle trips)

Freight transport “old economy” + 21 %

Freight transport B-to-C + 8 %

Freight transport B-to-B + 9 %

Total freight traffic + 38 %

Passenger traffic + 10 %
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The impact of the just-in-time principle is one major development trend affecting 
freight transport needs. In general, e-commerce has been assessed to stimulate more 
sophisticated supply chain management solutions. Manufacturers increasingly 
require their suppliers to deliver their components fast and on a very regular basis 
directly to manufacturing needs. The aim is also to ensure greater production 
flexibility and to reduce inventory levels. This is a very typical development trend, 
especially in the high-technology industry, which is a very fast reacting business 
area with short life cycle products. From the location decision perspective this 
means that manufacturers define location strategies based on two premises: to 
keep inventories low and to construct a seamless logistics chain to prevent delays. 
Therefore transports must be extremely reliable and efficient from a time perspective. 
The e-business solution strengthens this trend by enabling customers to order a 
real-time shipment. This development trend obviously increases the need for fast 
road and air transport and has also constrained logistics service providers to submit 
global transport solutions for their customers. This would appear to lead towards an 
explosion of the air cargo market. (Lasserre 2004, Button et al. 2006)

Caputo et al. (2003) approached transport systems and their integration 
through supply chain management. In SCM the focus is on reducing operating 
costs and improving customer service by the planning and management of 
material, information and financial flows in a network. The increasing complexity 
and globalization of product processes and markets emphasizes the competitive 
advantages of the entire supply chain. From this point of view logistics strategies and 
in particular transportation decisions are key factors in increasing the effectiveness of 
supply chain. This often means transport and storage cost reductions and operating 
in a quick response principle, where increasing customer satisfaction is a major 
consideration. Transportation services play a central role in seamless supply chain 
operations. (Caputo et al. 2003)

Iikkanen (2004) used the approach of transport intensities when researching the 
transport demands of different business areas in Finland. The transport intensity of a 
branch is the haulage generated by domestic production compared to the production 
value increment of that branch. The unit for transport intensity is ton-kilometre/
euro and it can de defined separately for each transport mode. The average transport 
intensity for industrial production was about 1.1 ton-km/euro in 2002 varying from 
9 ton-km/euro in fuel production to 0.1 ton-km/euro in the technology industry. 
(Iikkanen 2004)

Transport intensities have been quite stable over a long period of time. The 
only significant change has occurred in the technology industry, where changes in 
the internal structure also reduced the transport intensity. The Finnish business 
environment has witnessed quite a remarkable structural change in the last 
decade. High-technology industry has increased its significance in the Finnish 
manufacturing industry, in the share of exports and in the national economy in 
general. The strong indication of this structural change is apparent when comparing 
the development of transport haulage and industrial production. In the period 
1989-2002 Finland’s domestic transport haulage increased by only 11 %, while 
Finland’s industrial production increased by 41 %. The technology industry with 
low demand for transport has grown much faster than basic industry, which usually 
has a large demand for transport. (Iikkanen 2004)
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Despite the approach applied in examining the transport needs of trade and 
industry, the total number of transports is growing as a global trend, although there 
are regional differences in the growth rate. For example, in the enlarged European 
Union road transports are expected to increase significantly. The greatest increase 
is expected to take place in road and air transports. Also fast and cost-effective sea 
container transport is increasing rapidly. The electronic business will strengthen 
these global trends in the development of transport needs. E-commerce is likely 
to have effects on structural changes in the wholesale business and thus on the 
whole distribution structure. Longer transport distances, smaller loads and higher 
frequency are the major development trends in logistics, and e-business solutions 
are accelerating the development of many of these trends. In urban areas, too, 
the increase in delivery transports may cause a need to replan the urban traffic 
systems. 
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    4 CHANGES IN TRAVEL BEHAVIOUR 
   AND DELIVERY TRAFFIC

4.1 ApplicAtion of the scenArio technique

4.1.1    introduction to the case study

Yin (1994) defines a case study as an empirical inquiry that investigates a 
contemporary phenomenon within its real-life context, especially when the 
boundaries between phenomenon and context are not clearly evident. The case 
study inquiry copes with the technically distinctive situation with more variables 
of interest than data points. As one result case study relies on multiple sources 
of evidence with data needing to converge in a triangular fashion. It also benefits 
from the prior development of theoretical propositions to guide data collection 
and analysis. Case studies may include and even be limited to quantitative 
evidence. Actually the contrast between quantitative and qualitative evidence 
does not distinguish the various research strategies. Some case studies and survey 
questionnaires may rely more on qualitative than quantitative evidence.

The analysis of case study evidence can be based on two general strategies. 
Relying on the theoretical propositions that led to the case study is the first and more 
preferred strategy. The original objectives and design of the case study presumably 
were based on hypotheses, which in turn generated a set of research questions, 
reviews of the literature and new sights. The propositions shape the data collection 
plan and therefore give priorities to the relevant analytic strategies. Another general 
analytic strategy is to develop a descriptive framework for organizing the case 
study. This strategy is less desirable, but serves as an alternative in the absence of 
theoretical propositions. (Yin 1994) In this study the first approach is used, as the 
case study is based on theoretical propositions.

In the case study approach there are three principles for data collection. The 
first is to use multiple sources of evidence. This opportunity to use many different 
sources of evidence is also a major strength of the case study method. These multiple 
sources may converge on the same fact or they may form separate substudies with 
separate conclusions. A second principle is to create a case study database based on 
data or various forms of reports. A third principle is related to the reliability of the 
information in a case study. This is ensured by maintaining a chain of evidence such 
that a reader of a report may follow the derivation of evidence from initial research 
questions to ultimate case conclusions. (Yin 1994)

This study is based on case study methods starting from formulating a research 
question. The next phase was a theoretical examination of both travel behaviour in 
passenger traffic and logistics development in freight transport systems from the 
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e-commerce perspective. These theories are applied together with scenario models 
to the transport model of Tampere Region, leading to results and discussion. 

The travel behavioural effects and the effects on the distribution traffic of the 
information society have in this study been examined utilising a scenario approach, 
where three distinct social scenarios portray different kinds of development trends in 
information society. These three different scenarios have been defined by Heinonen 
et al. (2000) in an earlier study concerning the interaction between urban form and 
travel demand. Scenarios represent prospective alternative futures and they present 
the alternative paths to different types of future development (Kamppinen et al. 
2002). 

As the future travel demand forecasts include many uncertainties, the scenario-
based approach provides a suitable method to anticipate possible changes and 
evaluate their consequences. The scenarios present plausible futures and the paths 
and development trends leading to them. Future paths are often formed as arguments 
and argument chains, where changes from one stage to the other are described in 
a plausible way.  Scenarios provide a script for possible futures and they can be 
utilised in decision-making in the pursuit of the preferred future. The scenario-based 
approach is relatively often utilised in traffic forecasts together with more traditional 
disaggregate models.  (Kamppinen et al. 2002, Heinonen et al. 2000)  

Figure 4.1 presents the structure of the case study. In this study the information 
society implications for travel demand were studied with the help the different social 
scenarios. The three scenarios studied are compared to the baseline scenario describing 
the probable future development in land use and transportation system.

The assessment of travel demand was conducted by utilising the Tampere regional 
traffic model developed at the Tampere University of Technology. The traffic model 
has been utilised in regional transport and land use planning. It includes a baseline 
scenario of the travel behaviour, land use and transport system development by the 
year 2020. The regional traffic model is a traditional four-step model consisting of a 
category model for trip production, a logit model for destination and mode choice 
and network assignment for car and public transport trips. Thus the social scenarios 
were utilised as input data for the traffic model, where the trip production figures, 
land use data, transport system development and destination choice variables 
were modified according to each scenario. The assessment results are presented in 
Chapter 4.3. 

Figure 4.1 Structure of the case study. Three different social scenarios are compared to the baseline 
scenario, which describes the assumed future development in the Tampere Region.
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 4.1.2 Alternative scenarios

The scenarios studied were constructed in an earlier study Changes in urban form 
and transport demand in Finnish cities by the year 2020 (Heinonen et al. 2000). This 
study was part of the Finnish LYYLI Research Programme and the Environmental 
Cluster Research Programme of the Ministry of Environment and was conducted 
1998–2000. 

The scenarios applied describe the possible social conditions and the development 
leading to it during the period 2000–2020. The three end-state scenarios studied are 
Virtual Society, Eco-Society and Experience Society. The scenarios are not normatively 
constructed, thus none of them was made more target-oriented or probable than 
the others.  

The background sectors of the three scenarios have mainly been defined 
in the scenario study reported by Heinonen et al. (2000). However, some areas 
defining the transport related background sectors and transport demand have been 
supplemented and specified for the purposes of this study focusing on transport 
demand changes of the information society. Therefore, additional scenario tables 
describing transport related background factors have been created in this study 
to complement the previous scenario approach. Figure 4.2 presents the social 
and transport related background sectors in the scenario application. The social 
background scenarios were adopted from Heinonen et al. 2000. The transport 
related background sectors as well as the transport demand sectors were created or 
complemented in this study.

Figure 4.2 Background sectors of the scenarios studied. The social background sectors were adopted from 
an earlier scenario study (Heinonen et al. 2000) and the other complementing sectors based on the social 
background sectors were created within this study.
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The scenarios studied present relatively different developments in economy, 
technology, environment and urban form. Tables 4.1 and 4.2 present the main 
features of the alternative scenarios studied from the standpoint of economy and 
urban form. 

Baseline Scenario

The baseline scenario presents in the assessment the business-as-usual scenario, in 
which the development of land use and transport systems has been anticipated to 
continue according to the prevailing land use and transport system plans. Travel 
behaviour measured in trip generation, and mode and destination choice variables 
in the baseline scenario have been assumed to remain unchanged. This scenario 
presents a baseline scenario for the three alternative social scenarios. The baseline 
scenario was defined earlier along with the model development and the baseline 
traffic forecasts of the Tampere Region for the year 2020 base on this baseline 
scenario. 

Virtual Society – A scenario for virtual mobility and satellite urban form

In Virtual Society economic growth is approximately 2 % per year. The growth is 
based on a global network economy and increasing amount of ICT production. 
Unemployment has been anticipated to decrease, but the income differences among 
the population are expected to increase to some extent. Household size will decrease 
and the typical form of working is virtual work involving a considerable amount 
of teleworking and teleshopping. Telecommunications replace travel demand 
in various trip purposes. Lifestyles are technology orientated and technological 
applications are utilised in several social sectors significantly more than today. The 
migration to large urban areas continues to increase and the most popular type of 
housing is a large urban dwelling unit. Growth in car ownership is less marked 
and the urban areas continue to expand. The importance of city centres is on the 
increase but urban fragmentation continues. (Heinonen et al. 2000)

 
Eco-Society – A scenario for environmental awareness and dense urban form

In Eco-Society economic growth is approximately 1 % per year. Eco-Society represents 
a scenario of scarce resources, partly based on local network economy. The basis of 
the economy is traditional industry and a new kind of primary production. Planning 
mechanisms are strictly regulated and taxation instruments are efficiently used. 
Environmental policies guide transport policy towards a sustainable transport 
system. Lifestyles emphasize environmental awareness and time use in the local 
environment or neighbourhood. The growth in car ownership levels out to some 
extent, especially in urban areas. Migration to urban areas decreases gradually and 
the urban areas are slowly increasing. The most popular housing type is urban, 
relatively dense housing. New ecological housing forms are promoted in the urban 
areas. The typical form of work is local service sector work also including telework 
options. (Heinonen et al. 2000)
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Experience Society – A scenario for automobile dependence and fragmented 
urban form

Economic growth in Experience Society is approximately 3 % per year. Economic 
growth is based on industrial and technological growth and globalisation. Lifestyles 
are consumerist and the importance of services as an employing sector is on the 
increase. Unemployment is down and the amount of free time available is greater. A 
typical form of work is a workplace in the service sector. Household size is rapidly 
decreasing and the migration to large urban areas is strong. Urban areas are growing 
relatively fast and the regional structure is centralised. The housing preferences are 
large sparsely built dwellings on the outskirts of the urban areas. Car ownership is 
increasing and it is typical to have several cars in a household. Entertainment, leisure 
and health care services have an important role in time consumption. Services are 
concentrated in large units in the shopping centre areas. (Heinonen et al. 2000)

Table 4.1  Economic trends in the scenarios studied by 2020. (Heinonen et al. 2000) 

economy Virtual Society Eco-Society Experience Society 

economic growth 2 % per year  1 % per year 3 % per year

basis of the economy global network economy, 
mainly technology 
industry (ICT, electronics)

local network economy, 
main focus on local 
industrial production and 
domestic markets

global network 
economy, service sector 
(entertainment, health), 
high-tech production

energy and fuel 
prices

unchanged will increase substantially will decrease

car ownership growth will decrease will decrease growth will increase

savings ratio of 
households

unchanged will increase will decrease

regulation in 
economy

will increase to some 
extent

will increase will decrease

income  
differences

will increase to some 
extent

unchanged will increase

typical form  
of work

virtual work, telework 
including plenty of 
teleactivities

local work including 
telework to some extent

work on service sector, 
including also telework

unemployment lower higher lower

consumption  
logic

IT services and 
commodities, technical 
device

minimization of 
consumption

luxury commodities and 
entertainment services

citizenhip netizens 
(network citizens)

environmental 
activism

several subcultures
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Table 4.2 Urban form trends in the scenarios studied by year 2020. (Heinonen et al. 2000) 

urban form Virtual Society Eco-Society Experience Society 

land use planning policy flexible and technology oriented 
policy promoting telework, 
electronic commerce and 
telematic applications

regulative planning 
policy, limits for 
growth of urban areas

liberal and  
deregulatory policies

urban regions growth will increase will increase modestly expansive growth

large urban areas increase will continue 
unchanged

slow increase rapid increase 

small and  
middle-sized towns

will increase to some extent, 
especially telework towns 

unchanged unchanged, increase  
in holiday areas

rural housing will decrease unchanged will decrease, change 
into second or third 
apartments

recreational dwelling will increase unchanged rapid increase 

national and regional 
structure

will centralize will centralize  
slowly

strong centralization 

urban fragmentation will continue will cease will intensify

segregation of areas unchanged unchanged differences will increase

city centres importance will increase unchanged importance will increase

residential areas detached housing areas 
and suburban areas will 
become increasingly popular, 
apartments will be used as 
second houses

new urban ecological 
housing forms will be 
developed

sparse detached housing 
areas will become 
increasingly popular, 
recreational housing will 
be typical 

new workplace 
areas

hi-tech industry and services, 
knowledge centres, “Electro 
Cities”

biotechnology, 
ecological production 
centres, “Bio Cities”

hi-tech industry and 
services, knowledge 
centres, entertainment 
centres “Gene Cities”

services will concentrate in large units small local shops and 
local services will be 
common

hypermarkets and  
large units, also 
specialised shops

4.1.3 transport related background sectors 

Completing scenario tables portraying the transport related sectors in each scenario 
was accomplished on the basis of a literature research, expert interviews, and the 
earlier scenario descriptions presented by Heinonen et al. (2000). Scenario tables 
present the transport policy objectives, the trends in consumption and time use, 
and the structures of retail trade and logistics. These background sectors were later 
utilised in composing the transport demand sectors, which served as a source of 
information in the traffic model.    
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Transport policy objectives and options in the social scenarios studied are partly 
different. Table 4.3 presents the main features of the transport policy objectives in 
different scenarios. In Eco-Society the environmental policy within the transport 
sector has a significant role, and there is a major drive to meet the environmental 
targets concerning climate change and air quality objectives. Policy options include 
economic guidance in the form of fuel taxation and congestion charges. Transport 
infrastructure investments are focused on public transport and rail infrastructure for 
goods transport. Local and regional policies support the national transport policy by 
promoting public transport, walking and cycling. 

In Virtual Society many of the options are connected to the utilisation of 
information technology and especially telematics. Transport pricing also has a 
significant role in the management of transport. In Experience Society transport 
pricing is not a very commonly used option – the taxation of fuels and vehicles is 
mostly unchanged and there are no congestion charges. Investments in transport 
infrastructure are more extensive.    

       

Table 4.3 Transport policy trends in the studied scenarios by the year 2020. 

transport policy Virtual Society Eco-Society Experience Society 

climate change 
strategy 

targets on EU level, 
obligations met  
mainly with  
emissions trading 

EU target levels will be 
met with major reduction 
of domestic energy 
consumption

Finland unable to meet EU 
target level obligations, 
emissions trading plays 
leading role 

investments in  
public transport

information  
technology and 
transportation telematics

investments in rail-
borne transport, public 
transport priorities in 
urban areas

fast rail-borne intercity 
connections, investments in 
air traffic connections

fuel taxes modest increase substantial tax increases present level

regional road tolls  
in city centres

modest congestion 
charges in largest urban 
areas

congestion  
charges on the largest 
urban areas

no congestion charges

parking policy  
in the city centre

increased parking spaces, 
IT assisted parking 
management

no increase in parking 
space, increase in  
parking fees

underground parking 
facilities to increase parking 
capacity

urban logistics more efficient urban 
freight transport through 
telematics 

restrictions on urban 
freight transport 

better urban freight traffic 
environment through 
underground delivery 
network

Lifestyle preferences and time use patterns differ in the social scenarios. Table 4.4 
shows the scenarios for the consumption and time use habits.
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Table 4.4 Consumption and time use trends by 2020 in the scenarios studied. 

consumption and  
time use behaviour

Virtual Society Eco-Society Experience Society 

work in the home less work in the home due 
to intelligent home and 
technological innovations, 
external services in regular 
use

household work done by 
occupants, handicrafts and 
handwork are popular 

intensive use of 
external services, 
such as cleaning and 
maintenance 

dining habits increased consumption 
of convenience food and  
processed food

more demand for raw 
materials, fad for home-
made food 

greater demand for 
specialised restaurant 
services 

employment regular working hours less 
important, spatiality of 
work reduced by telework, 
boundary between work and 
leisure obscure

importance of regular 
working hours as before, 
work trips somewhat 
reduced by telework

shorter and more 
irregular working hours 

leisure spent on  
cultural activities

more less more

use of leisure  
at home

Internet, technology-
orientated hobbies, digital 
television, home theatre

reading, do-it-yourself 
carpentry work, baking, 
sewing 

Internet, interactive 
digital television, home 
theatre

participatory leisure  
activities 

role of associations and 
organizations as before

more participation in 
social and non-profit-
making associations and 
organizations 

increased individuality, 
associations and 
organizations less 
popular, importance 
of associations 
connected to leisure 
activities increases

hobbies technology-orientated 
activities, virtual activities

home-based or 
neighbourhood-based 
leisure activities, hobbies, 
walking and cycling

specialised individual 
leisure activities

leisure travel foreign travel domestic tourism, outings in 
the neighbourhood

foreign travel, 
specialised 
independent trips 
abroad

consumption 
expenditure

unchanged will decrease will increase

In Virtual Society the amount of free time is increasing, partly because work and 
free time are mixed. On the other hand time use is markedly polarized – part of the 
population has ample of free time and part has hardly any. At work the importance 
of regular working hours is decreasing and the importance of telework increasing. 
The concept of time is synchronic and the society as whole is developing towards a 
24/7 society (Heinonen et al. 2000). Lifestyles orientate towards information society 
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and technology-optimism. New technological applications are utilised at home, at 
work, in studies, in travel, and in leisure time. Consumption expenditures are at 
the present level. 

In Eco-Society lifestyles are environmentally aware and critical of new technology. 
Environmental aspects dominate all decision-making and technology is geared 
to improving environmental conditions (Heinonen et al. 2000). Leisure modes 
emphasize nature, ecology and health. Sports, outdoor recreation and eco-tourism 
are popular recreation activities. Walking and cycling are popular modes of travel 
due to their outdoor and sporty character. Shopping, personal business and 
recreation trips are often done in the neighbourhood. Small local shops, banks, 
post offices, day care centres and leisure services are increasingly popular. Home 
based leisure activities, like cooking, baking, handicrafts and home repair, are 
common. Households purchase fewer services than today and more leisure time 
is spent at home with family members or in the local community. Consumption 
of commodities and services is lower. The most popular housing type is relatively 
dense urban housing, mainly dense detached housing. 

In Experience Society economic growth increases consumption and ownership, 
for example, of several homes and cars. Working hours are somewhat shorter and 
more irregular. The age of retirement is lower and the amount of free time increases 
more than in other scenarios. Markedly consumerist lifestyle is encouraged by 
economic growth. Leisure activities are highly specialised and include a lot of 
travel. Leisure is dominated by entertainment consumption. Specialised sports 
and exercise are popular among all age groups. Associations and organisations are 
popular, especially for leisure activities. (Kiiskilä and Kalenoja 2001)  

  Table 4.5 presents the structure of the retail trade and logistics in the three 
scenarios studied by 2020. The most essential development factors from the logistics 
viewpoint are the changes in trade structure and the development in the delivery 
sizes and requirements for punctuality of the deliveries. 

In Virtual Society the chaining development is expected to continue and 
in Experience Society the chaining trend accelerates compared to the present 
development due to the globalization trend in retail trade structures. In Eco-Society 
the chaining is anticipated to decrease due to localization trends in the retail trade. 

The unit size of shops in Eco-Society is expected to decrease and the number 
of large hypermarkets is already decreasing. In both Virtual Society and Experience 
Society the number of hypermarkets is increasing. In Experience Society the local 
shops are modified to supplementary shops with long opening hours and a modest 
selection of products. In Virtual Society the local shops double as collecting points 
for electronic grocery deliveries. A typical grocery shop in Eco-Society is a relatively 
small local shop, in Virtual Society a large local supermarket and in Experience Society 
a large hypermarket also offering recreational and leisure services. 

In Virtual Society the distribution structure emphasizes centralized warehousing 
structure in order to minimize stock values. The demand for punctuality of deliveries 
is increasing due to longer transport distances and increasing customer demand. At 
the same time the increase of electronic commerce increases the delivery needs from 
central warehouses and production plants. The role of the wholesale sector has been 
anticipated to decrease along with central warehousing and to increase the role of 
e-commerce. Fresh grocery products are mainly delivered to regional warehouses. 
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Table 4.5  Structure of retail trade and logistics by 2020 in the scenarios studied.

structure  
of retail trade  
and logistics

Virtual Society Eco-Society Experience Society 

chaining of trade 
structure

development continues development decelerates development strengthens

unit size in retail 
trade

some increase fewer hypermarkets, more 
local grocery shops

many more hypermarkets, 
small local shops are open 
24 x 7 for supplementary 
shopping 

globalization of trade more less rapid increase

externalization  
of activities

more less major increase

life cycle of products same or slightly shorter longer same or somewhat  
shorter

degree of product   
refinement and  
specialisation

higher lower much higher

requirements for 
time of delivery

much more less more

distribution structure centralised warehousing, 
electronic retail increases 
direct deliveries from 
central warehouses or 
production plants (domestic 
and abroad)

hierarchical warehousing: 
centralised warehouses  
and regional warehouses

nationally centralised 
warehousing

fresh grocery 
product delivery  
area

regional warehouses local delivery areas, wide 
-spread direct delivery 
chain from producer to 
retailer 

concentrated regional 
warehouses, retailers 
warehouses

implementation 
and importance of 
electronic commerce 

electronic commerce 
immensely popular, 
especially within durable 
consumer  goods, but also 
within the grocery retail 
and wholesale

electronic commerce  
mainly in the producer-
consumer chains

electronic commerce 
introduced mainly in the 
durable consumer goods 
and high volume grocery 
products

importance of 
electronic business 
in the trade sector

significantly increased unchanged significantly increased

role of wholesale in 
the trade sector

less important due to 
electronic business and 
centralised warehousing

less important due to 
stronger producer-
consumer chains

more important due to 
specialised consumer needs

marketing channels brands and 
telecommunications more 
important

brands and advertising 
less important

strong brands, retail sector 
more important in the 
management of customer 
and demand information
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In general, the life cycle of commodities is somewhat shorter and the degree of 
refinement and specialisation of products higher. Marketing channel utilisation of 
telecommunication technologies and the importance of brands are on the increase.

In Eco-Society the life cycle of products is generally longer and consumers 
favour long-life products. The degree of refinement and specialisation of grocery 
products is lower as consumers favour raw materials and local producers. The 
distribution structure trend is towards hierarchical warehousing with nation-wide 
central warehouses and extensive regional warehouses. Demand for short delivery 
times is decreasing and the electronic commerce is unlikely to increase remarkably. 
The role of the wholesale sector is somewhat less significant due to more efficient 
direct producer-consumer chains and local delivery areas. Brands and commercial 
advertising are less important.

In Experience Society electronic commerce is significant in structuring delivery 
chains. National warehouses enjoy a strong position, but regional and local 
warehouses are less important. However, the role of the wholesale sector is expected 
to increase apace with more specialised consumer needs. The commodities are 
more and more refined and specialised and product range is wider. In general, 
product life cycle is shorter. Marketing emphasizes strong brands and retail sector 
is concentrating on the marketing and management of the customer and demand 
information.

4.1.4 transport demand sectors

Travel behaviour has been assumed to develop in different directions in the three 
social scenarios studied. The background sectors of travel demand were utilised to 
assess the transport related effects by varying the trip generation figures, attraction 
figures, and background data on land use and the transport system in the regional 
traffic model. Transport demand sectors were composed mainly on the basis of the 
literature survey and interviews with experts. 

Table 4.6 presents some travel behavioural trends in the three scenarios. In 
general, trip generation has been assumed to be greatest in Experience Society, where 
time consumption and leisure habits favour travel and often include trips outside the 
home environment. The emphasis on trip generation in Experience Society and Virtual 
Society is shifting from work related travel towards leisure travel. In Eco-Society the 
emphasis is on work and school travel, leisure travel being somewhat less.

In Virtual Society car ownership is anticipated to increase at the same level as in 
the national car ownership forecast due to the economic growth and the popularity 
of private cars for daily use. The typical private car is an energy-efficient vehicle 
equipped with Internet connections and a navigation device. Car pooling is also 
becoming more common due to the IT applications making car pools easier to 
manage. Attitudes towards public transport are more positive due to the user 
friendly real-time information services improving the public transport level of 
service. Walking and cycling are more popular due to their recreational qualities. 
The trips are more evenly divided among the hours of the day.    

In Eco-Society private car use is more expensive due to taxation and pricing 
of transport. Lifestyles and time use habits moreover promote public transport, 
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Table 4.6 Travel behaviour trends by 2020 in the scenarios studied. 

travel behaviour Virtual Society Eco-Society Experience Society 

work-related  
trip generation

decrease due to increase in 
telework, increase in business 
travel 

modest decrease due to telework modest decrease due to 
telework, marked increase in 
business travel 

education trip 
generation

decrease due to the tele-
education (open and distance 
learning)

no change, local schools preferred decrease due to the tele-
education, longer school trips 
due to specialisation of schools

leisure trip generation increase due to increased 
leisure available, but virtual 
time consumption habits 
reduce trip generation 

unchanged or slightly increased, 
destination  often in the immediate 
vicinity

increase due to the increased 
leisure time and time use 
preferences

car ownership increase as in national 
forecasts

modest increase compared to 
national forecasts

marked increase compared to 
national forecasts, frequently 2 
or 3 cars per household

car pooling increase due to IT solutions increase due to environmental 
concern

decrease due to growth in car 
ownership

private car 
preferences

energy-efficient versatile 
vehicles, cars have Internet 
connections and navigation 
applications

small energy-efficient versatile 
vehicles 

specialised cars for different 
applications, recreational cars 
more common

public transport use more positive attitudes 
towards public transport due 
to improved level of service 
because of increased use of 
telematics

emphasis in public transport due 
to fuel prices and congestion 
charges

relatively little interest in public 
transport, increased demand 
for air travel 

role of walking  
and cycling

walking mainly 
complementary mode choice, 
cycling more popular due to 
its recreational qualities 

emphasis on walking and cycling 
due to their positive health, 
environmental and economic 
effects, outdoor activities 
increasingly popular

walking and cycling mainly 
complementary  mode choice

car use habits unchanged car seldom used 
on short trips

cars popular for leisure time 
habit, private travel modes 
popular in general

IT us in passenger 
traffic

Internet-based solutions and 
personal navigation used for 
congestion avoidance 

limited use of navigation and 
telematics applications 

widespread use of telematics 
applications 

hourly variation in 
passenger traffic

more evenly spread demand 
over whole day

hourly variation unchanged modest decrease in rush hour 
burden

walking, and cycling as daily modes of transport. Car pooling is more common and 
promoted through economic incentives. There is a modest increase in car ownership 
with a shift in the passenger car fleet towards smaller energy-efficient cars. Public 
transport is a preferred mode choice, especially due to the economic incentives, 
but also due to an improved level of service. On short trips walking and cycling 
are increasingly common modes because of their positive health, recreational and 
environmental effects.  
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The increase in car ownership is greatest in Experience Society, where lifestyles, 
income development and travel preferences promote private car ownership. A 
typical household owns several private cars, usually specialised for different kinds 
of use – a car for work and business travel, shopping travel or recreation. Car 
pooling, walking, cycling and public transport are essentially complementary in 
nature and their popularity as a mode choice falls along with the growth in car 
ownership. Congestion is tackled with road investments, transportation telematics, 
and dynamic route choice applications. Transport demand is more evenly spread 
over the hours of the day and the relative importance of traditional morning and 
afternoon rush hours has declined. The demand for home-based work trips is 
slightly less, but work related business trip generation shows a marked increase. 
Many of the business trips are to other regions or overseas. There is also a marked 
increase in the demand for leisure travel.

Table 4.7 presents development trends in the demand for urban freight 
transport in the various scenarios. Delivery traffic generation is essential for both 
urban transport system planning and for the planning of the delivery structures in 
companies. The future development of delivery times and punctuality needs, and, 
on the other hand, the importance of environmental effects may also affect the urban 
freight transport system.

In Virtual Society delivery traffic generation is greater due to the changes in the 
distribution structure and warehousing. At the same time the demand for punctuality 
and short delivery time is also greater. The changes in the distribution structure 
also cause smaller shipment sizes, and typical delivery vehicles are vans and small 
trucks. The delivery demand is more evenly spread over the hours of the day and the 
relative importance of the rush hour is less. Applications of transportation telematics 
are widely utilised in route planning and navigation in urban traffic. The demand 
for reducing the environmental effects of deliveries increases and the transport 
companies are required to provide the customers with real-time information about 
the environmental burden of the deliveries.  

In Eco-Society delivery traffic generation is anticipated to decrease due to 
changes in consumer needs and distribution structure. In general, deliveries are 
shipped in larger units and thus vehicle mileage can be expected to decrease. 
The demand for short delivery times is either less or not above the present level. 
Typical delivery vehicles are large and medium-sized trucks. The importance of the 
morning rush hour is anticipated to remain unchanged and congestion is relieved 
by telematic applications like driver information and dynamic route planning. The 
environmental requirements for delivery transport increase significantly and the 
environmental qualities constitute an important competition factor for logistics and 
transport companies.

In Experience Society delivery generation has been anticipated to increase 
considerably due to changes in the distribution structure and a decrease in shipment 
sizes. Specialisation in retail structure and commodities is leading towards more and 
more individualized shipments. The most typical delivery vehicles are vans and 
small trucks. The delivery needs are more evenly spread throughout the day than 
nowadays, and the demand for evening deliveries is much greater. Applications 
of transport telematics are utilised in the planning of the delivery routes, vehicle 
navigation and driver communication. The environmental requirements for urban 
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Table 4.7 Trends in the demand for freight transport by 2020 in the scenarios studied. 

freight transport demand Virtual Society Eco-Society Experience Society 

delivery traffic generation somewhat greater less much greater 

IT use in delivery traffic widely utilised in delivery 
route planning, navigation, 
congestion avoidance and 
driver communication

mostly in delivery route 
planning and driver 
communication

extensive in delivery 
route planning, 
navigation, congestion 
avoidance and driver 
communication

shipment size smaller due to distribution 
structure and electronic 
retail

greater due to 
distribution structure 
and warehousing

smaller due to 
specialisation of 
commodities and 
changes in distribution 
structure 

typical delivery vehicles vans and small trucks large and medium-
sized trucks 

vans and small trucks

requirements for delivery time 
and punctuality 

marked increase less more

environmental requirements 
for delivery traffic

more demand for 
online environmental 
information, modest 
increase in importance of 
environmental effects 

more pressure for 
environmentally 
friendly delivery 
transport, life cycle 
view of products 
causes more 
demand for reduced 
energy consumption 
and emissions of 
delivery transport, 
environmental 
friendliness an 
important competition 
factor in transport 
business

environmental 
friendliness somewhat 
more important, 
requirements are met 
with environmental 
friendly vehicle 
technology and 
alternative fuels in urban 
delivery traffic 

hourly variation in 
delivery traffic

deliveries more evenly 
spread over the day, 
morning deliveries less 
important 

importance of rush 
hours as before or 
slightly less

deliveries are more 
evenly spread over 
the day, importance 
of evening deliveries 
increases

freight transport are greater and the new requirements are mostly met with new 
vehicle and fuel technology and IT applications. 
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4.2 Modelling of trAnsport deMAnd

4.2.1 land use and transportation system in the case study area

Tampere Region

Tampere Region is the second largest urban area in Finland with altogether 305,000 
inhabitants (Figure 4.3). The region consists of six local municipalities and is 
situated approximately 180 km north of Helsinki. In Tampere Region most of the 
population work in the service sector. The most important industries for the Region 
are the paper industry, the metal and machinery industry, and ICT industries. 
Tampere is located at the intersection of railway and highway networks providing 
good connections to harbour cities in the south and west and also to other urban 
regions in the coastal areas and in central and northern Finland.

Land use and transportation system in the scenarios studied

The population in the Tampere Region has been estimated to grow from 305,000 
inhabitants to almost 345,000 inhabitants by 2020 in the baseline land use scenario 
of the region. This scenario was created according to the municipal land use plans 
and according to the regional road network plan. The number of work places is also 
expected to increase in the forthcoming years. The number of jobs in the Region in 
2002 was approximately 126,000, and this is expected to increase to 160,000 by 
2020. 

Figure 4.3 Tampere Region consists of the municipalities of Tampere, Kangasala, Lempäälä, Pirkkala, 
Nokia and Ylöjärvi.

Kangasala
23 000 inhabitants

5 km

Tampere
201 000 inhabitants

Lempäälä
17 000 inhabitants

Nokia
28 000 inhabitants

Ylöjärvi
22 000 inhabitants

Pirkkala
14 000 inhabitants
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In Virtual Society the land use has been assumed to develop in the same way as in 
the baseline scenario. Figure 4.4 presents the population change in the Region in the 
period 2002–2020 in the baseline land use scenario and Virtual Society. The largest 
growth areas are in the southern parts of Tampere. The urban form is relatively dense 
in the baseline forecast. The public transport system consists of bus connections to 
the city centre and transverse routes. 

Figure 4.4 Population change in the Tampere Region in the period 2002–2020 in the baseline land use 
scenario and in Virtual Society.
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In Eco-Society the public transport corridors are emphasized in land use 
planning. The land use and light rail network has been assumed to be similar to the 
Light Rail study conducted in the Region in 2004 (City of Tampere et al. 2004). In 
Eco-Society the public transport system is improved with light rail connections to 
western and eastern parts of the Region. The urban form is shaped by five light rail 
corridors shown in Figure 4.5. Land use is more intense especially in the proximity 
of light rail stations. 

 In Experience Society the land use is more fragmented than in the other scenarios. 
Housing preferences are for detached housing on the outskirts of the Region (Figure 
4.6). Thus the growth is relatively evenly spread in the Region and there are new 
housing areas on the peripheral areas. The public transport system is based on a bus 
network providing relatively fast connections to the city centre. 



65 

Figure 4.5 Population change in the Tampere Region in the period 2002–2020 in Eco-Society.
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Figure 4.6 Population change in the Tampere Region in the period 2002–2020 in Experience Society.
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4.2.2 Model for passenger transport demand

Structure of the model

The assessment of the changes in the transport demand was conducted with the 
Tampere regional traffic model (TALLI 2000) developed in the Tampere University 
of Technology. The traffic model consists of a four-step model for internal passenger 
traffic, a car ownership model, a gravity model for external passenger traffic, and 
a gravity model for freight traffic. The model is based on travel behaviour data 
collected in travel surveys in the period 1996–1998. In the traffic model internal 
trips in the Region are divided into home-based trips and non-home-based trips. 
The home-based group is divided into work trips, school trips, shopping trips and 
leisure trips. The forecast year of the model is 2020. The model includes the trips of 
population over 14 years of age. The traffic model includes applications for impact 
assessment in the form of emission calculation and estimation of vehicle costs for 
passenger cars. (Kalenoja et al. 2002)

In the Tampere regional traffic model the availability of local services has been 
used as a parameter in the car ownership model, the trip production model, and in 
the mode and destination choice model. The region in the traffic model is divided 
into 336 zones. The service level classification is based on the number of commercial 
and social services situated in the traffic model zone. Services are weighted according 
to their trip generation properties (Kalenoja 1999). Each traffic model zone belongs 
to one of the six following service level classes:

– Central business district 
 – small household size, small number of children, plenty of business activities, 

high level of service
– Local community centre 
 – high level of service, local administrative services
– Urban housing area 
 – high level of service, mainly housing, high population density
– High service level suburb 
– Low service level suburb 
– Sparsely populated non-urban area 
 – high car-ownership, low population density, long distance to local center, low 

service level

Figure 4.7 presents the 2020 area classification in the land use scenario following 
local municipalities’ land use plan.

The car ownership model is a household-based logit model describing the 
probability of having no car, one car or several cars in a household. The model 
parameters include individual and household factors, but also land use and service 
availability factors. The model is estimated separately for each of the six service level 
classes defined in the regional model. The variables include, for example, household 
income, size and age variables and housing type variables. Car ownership is most 
common in the sparsely populated non-urban areas and low service level suburbs. 
(Kalenoja et al. 2002)
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Service level classes are used as dummy variables in the mode and destination 
choice model. The simultaneous mode and destination model is a logit model, where 
the utility functions describe the attraction of the chosen zone and attractiveness of 
the chosen mode. (Kalenoja et al. 2002)

The utilisation of the model demands information on household structure due to 
the household level of the model. Therefore, the demographic model is accompanied 
by a household structure model. Both the demographic model and the household 
structure model are based on the service level classes. (Kalenoja et al. 2002)

Trip generation in the traffic model

The service level classes are also utilised in the trip production model, which is 
a category model consisting of trip generation factors for different population 
categories for each trip group. Trips in the model are divided into home-based work 
trips, home-based school trips, home-based shopping trips, other home-based trips 
and non-home-based trips. The number of trips is generally slightly lower in low 
service level areas, where it is common to make somewhat longer trip chains due 
to longer distances. Lower accessibility to services tends to increase the number of 
short non-home-based trips due to the longer trip chains. (Kalenoja 1999)

Table 4.8 presents the trip generation and attraction figures of different service 
level classes shown in Figure 4.7. The most important trip generation and attraction 
areas are the housing areas in the suburbs, home to most of the population. 
Altogether almost 60 % of the population lives in the high or low service level 
suburbs. Approximately 16 % of the trips in the region are destined to central 
business district of Tampere and 9 % to the other local municipal centres. Altogether 
almost 5 % of the trips are made in the city centre as internal trips. Only 3 % of trips 

Figure 4.7 Traffic model zones and service level classes in Tampere Region in 2020 in the baseline land use 
scenario.
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begin or end in the sparsely populated non-urban areas. From the perspective of 
trip generation the most important area types are large housing areas and the city 
centre.

Table 4.8 Trip generation and destinations in the different service level classes (origin–destination) in the 
Tampere regional travel survey (share of all internal trips in the Region).

origin / 
destination

central 
business 
district

local 
municipal
centre

urban 
housing area

high service 
level suburb

low service 
level suburb

sparsely 
populated 
non-urban 
area

central 
business 
district

4.8 % 0.5 % 4.4 % 3.7 % 2.7 % 0.3 %

local 
municipal
centre

0.5 % 3.2 % 0.4 % 1.7 % 2.2 % 0.7 %

urban 
housing area 4.2 % 0.4 % 6.1 % 4.0 % 3.0 % 0.3 %

high service 
level suburb

3.9 % 1.8 % 3.9 % 13.6 % 6.8 % 0.8 %

low service 
level suburb

2.6 % 2.2 % 2.9 % 7.0 % 7.8 % 0.6 %

sparsely 
populated non-
urban area

0.2 % 0.6 % 0.3 % 0.8 % 0.6 % 0.7 %

total 16.2 % 8.7 % 17.9 % 30.8 % 23.1 % 3.3 %

The destinations of the trips can be categorized according to their frequency in 
the daily travel pattern. In this categorization the destinations can be divided, 
for example, into daily, weekly, monthly or yearly visited destinations. This 
categorization is based on individual travel demand and is to some extent in relation 
to the density of different destinations or services – the more frequently visited 
destination type, the greater number of available destination choices. 

Figure 4.8 presents the trip generation effect of different activities in the Tampere 
regional travel survey and an assessment of their sensitivity to change due to the 
effects of the information society. The trip frequency is expressed as an average 
number of trips to each destination per person. Individual differences among 
different socio-economic groups are prominent in trip generation. For example, 
retired people or students do not generally make work trips at all. Leisure trip 
frequency also varies notably among different individuals according to lifestyle and 
time use preferences. 

Most frequently visited place in the traffic models is generally home. The most 
important trip generation activities are workplaces, grocery shops and different 
kinds of leisure activities. According to the Tampere regional travel survey leisure 
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activities are in general visited every third day. Grocery shops are also visited every 
third day on average. Leisure trips to meet friends or relatives are on average made 
once in every three days. Large shopping centres or department stores are visited 
on average monthly. Other work related trips, for example business trips, are made 
on average weekly. Banks and offices are in general visited monthly and most of 
the specialised shops once in a few months or yearly. The most frequently needed 
special goods according to the travel survey are medicines, renovation or building 
materials, clothes, books, furniture, alcohol, photographs, shoes, sports equipment, 
flowers and home appliances.

Figure 4.8 Trip frequencies to different types of destination groups among the population (over 14 years 
of age) in the Tampere Region and assessment of the sensitivity of the trip to the modification effects of the 
changes caused by the information society. 
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Trips to banks and different kinds of offices and libraries have been assessed 
to be most sensitive to substitution effects in the information society offering high 
quality connections to the information networks. Trips to banks have already been 
observed to decrease due to the rapid development of Internet services. Many public 
services are also available through information services and do not necessarily 
require personal attendance.

Many special goods are in future also likely to be purchased via information 
networks. Books and music are examples of articles already commonly available 
in the Internet. Although many of the shopping trips to specialised shops are not 
frequent, the increased e-shopping may have an effect on daily travel patterns. 

Airports are an example of a destination type that has been estimated to become 
more common while global business travel and tourism have become more common 
and leisure habits emphasize travelling abroad for short periods of time.   
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Trip generation changes in the scenarios

In the baseline forecast trip generation in each trip group and population group has 
been estimated to be the same as at present. Thus the baseline forecast does not include 
any substantial changes in the daily travel pattern. However, as discussed in Chapter 
2, it is very likely that the daily travel pattern will change due to changes in time 
consumption routines and preferences. It is likely that the substitution, modification 
and addition interactions of the information society will to some extent cancel each 
others out. Therefore total mobility has been found to be relatively constant.

In the various trip purposes the trends are expected to be different due to the 
nature of travel demand. In this study the changes in the most important trip 
generation figures are based on the one hand on the concept of daily travel budget 
and on the other hand on the various trends in time consumption preferences and 
information technology utilisation in the three scenarios studied.

Trip production figures in this model assignment have been estimated to develop 
differently in the three scenarios. The changes in the trip production figures have 
been assessed in Table 4.9.

Work trips and other work related travel have been assessed to decrease quite 
a lot in Virtual Society due to the increased share of teleworking and improved 
facilities for videoconferencing and other applications complementing business 
related travel. In Eco-Society the demand for work travel is to some extent less than 
in Virtual Society. 

In Experience Society the work trip generation has been predicted to increase 
slightly due to the improved employment situation. A slight increase in telework will 
reduce the anticipated growth. Work related business travel generation especially 
will increases due to the changes in working life.  

The number of shopping trips has been estimated to decrease in Virtual Society 
along with increased availability and improved service level of electronic commerce. 
In Eco-Society the number of daily shopping trips has been anticipated to decrease 
due to the changes in time use and consumption preferences. In Experience Society, 
in contrast to the other scenarios, the number of shopping trips has been anticipated 
to increase due to increased leisure time and different consumer habits.

The number of daily leisure trips has been predicted to increase in all the 
scenarios studied. In Virtual Society and Experience Society the number of leisure 
trips will increase due to the increased amount of leisure time available. The 
growth in Virtual Society will be more moderate than in Experience Society due to the 
increasing popularity of virtual leisure habits. In Experience Society the increasing 
number of leisure services and activities available will enhance leisure travel. In 
Eco-Society leisure travel will increase modestly and will be primarily directed to the 
local areas. 

The number of services in each traffic model zone is part of the initial data of 
the traffic model. The service structure has been estimated to change during the 
forthcoming years due to the centralization trends in trade and industry. In this 
assessment the development in the number of services has been evaluated to be 
different in the different scenarios (Table 4.10). 
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Table 4.9 Changes in the trip production figures (daily trips/person in each population group) in the 
scenarios studied in 2020 compared to 2004. 

trip 
production

Virtual Society Eco-Society Experience Society 

work trips 
and 
business 
travel

–15 %
– much more teleworking
–  unemployment level 8 %
–  more irregularity of working 

hours
–  telecommunications replace 

business travel

–5 %
–  slightly more teleworking 
–  unemployment level 12 %
–  retirement age unchanged 

or older
–  local network economy 

+2 %
–  teleworking more popular
–  unemployment level 5 %
–  working hours more 

unstable
–  second and third homes 

more popular
–  global network economy

school trips –10 %
–  more tele-education

+ – 0 %
–  local schools most common 

choice

–5 %
–  more tele-education

shopping  
trips

–5 %
–  more electronic commerce 

in all products
–  more electronic services 

available
–  more leisure time 
–  more shopping due to more 

products available 

–2 %
–  decentralization of structure 

of trade 
–  shopping concentrated on 

fewer trips
–  more shopping at one time
–  shopping planned and often 

combined with other trips
–  less consumption expenditure 

on consumer durables

+3 %
–  more electronic commerce 

in grocery shopping
–  better availability of 

electronic services 
–  more leisure time 
–  more expenditure on 

consumer durables

leisure  
trips 

+8 %
–  more leisure time 
–  virtual leisure habits more 

common
–  travel abroad common
–  use of summer homes 

unchanged or slightly 
increases

+ 2 %
–  nature-orientated hobbies 

more popular
–  leisure spent at home or in 

locality
–  less tourism
–  less use of summer homes 

+ 12 %
–  more leisure time 
–  more leisure services 
–  leisure consumption 

routines diversify
–  more tourism
–  relationship to nature 

diverged or exotic
–  increased amount and  use 

of summer homes 

Table 4.10 Development in the number of facilities in the Tampere Region in the period 2004–2020 in 
different scenarios.

service type development in the number of facilities 
in 2004–2020

Baseline
Scenario

Virtual
Society

Eco-
Society

Experience 
Society

hypermarkets and department stores
other retail shops
health services
leisure services

+ 40 %
– 7 %
– 4 %

+ 17 %

+ 20 %
– 15 %
– 6 %
– 2 %

– 20 %
+ 3 %
+ 5 %

– 15 %

+ 50 %
+ 10 %
– 10 %
+ 30 %
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Figure 4.9 Changes in the number of facilities in the Tampere Region in 2004 and 2020 in different 
scenarios.
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In Virtual Society the number of large hypermarkets has been anticipated 
to increase by 20 % and in Experience Society by 50 %. In the baseline scenario 
representing the probable land use scenario the anticipated increase is 40 %. In 
Virtual Society the expected growth in electronic commerce has been anticipated to 
weaken the trend leading towards large hypermarket units. The number of other 
retail shops decreases along with increasing unit size. In Experience Society growth 
has been predicted to be faster than in the baseline scenario. In Eco-Society the unit 
size of the grocery shop has been anticipated to decrease and the number of large 
hypermarkets is expected to decrease to some extent. The number of leisure services 
is set to increase, especially in Experience Society.

Figure 4.9 presents the changes in the present number of facilities in the different 
scenarios in 2020.  

4.2.3 Modelling of delivery traffic

The data for estimating the delivery traffic model of the regional traffic model TALLI 
2000 was collected by roadside interviews in 1997. Altogether 1,363 lorrydrivers 
were interviewed in the origin-destination study. Altogether 33 % of the drivers had 
destinations in the Tampere Region, 27 % in the outer Tampere Region and 40 % 
outside the Region. Approximately 16 % of the trucks were passing through the 
Region.  (Kalenoja et al. 2002)

The trip production for external delivery traffic originating or having destinations 
outside the Region was estimated based on the roadside survey. In the internal 
delivery traffic model delivery trip generation was estimated by utilising the results 
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from a Finnish study concerning the demand for delivery traffic in Finnish cities 
(Ministry of Transport and Communications 1999). According to the survey, 
the most significant activity for delivery traffic was with the wholesale operators 
and industrial companies (Table 4.11). The internal amount of delivery traffic is 
significantly greater than the external delivery traffic.

Table 4.11 Delivery traffic generation (in number of deliveries per unit) according to a Finnish survey 
(Ministry of Transport and Communications 1999).

line of business deliveries per unit /
weekday lorries

deliveries per unit / 
weekday vans

industry 7 3

wholesale 8 6

grocery retail 6 3

other retail 1 1

The destination choice of the lorries and vans was modelled with a gravity model, the 
parameters of which where estimated by linear regression. The destination choice 
variables are the number of workplaces, the number of road transport companies, 
the number of wholesale companies and agency offices, the number of industrial 
companies and the number of grocery shops. The most important destination choice 
variables are the number of workplaces and the number of industrial companies on 
the zone. (Kalenoja et al. 2000)

Delivery trip production was estimated to develop differently in the three 
scenarios studied. Table 4.12 presents the estimated trends in delivery trip 
production in the various lines of business. The anticipated changes in the delivery 
structures and transports are quite rough estimates made to indicate the direction 
of changes, not exact percentages of change. For example, in Eco-Society grocery 
retail is expected to decentralize and lead to decreasing delivery trip production. On 
the other hand the present delivery system of grocery retail is optimized to be very 
efficient and thus these results indicate only the direction of expected changes. The 
future operation model of supply chains and therefore delivery structures depend on 
several factors involving changes in logistical thinking and business environment. 
Thus not all the changes necessarily depend on consumer habits.
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Table 4.12 Changes in delivery trip production (deliveries/day, entity) in scenarios studied in 2020 
compared to 2004.

freight transport 
demand

Virtual Society Eco-Society Experience Society 

industry +20 %
–  share of electronic 

commerce increases 
delivery needs

–  minimizing warehousing 
increases delivery 
frequency

–  10 %
–  greater share of local 

production 
–  importance of local 

production
–  lower delivery frequency

+20 %
–  greater need for new 

products
–  more customer demands, 

greater delivery needs

wholesale –  10 %
–  more options to direct 

deliveries from industry 
to customers or close to 
customers

–  10 %
–  fewer deliveries 

throughout whole 
supply chain due to new 
consumer habits and 
values

–  same delivery structures 
and thus also same role 
of wholesale

+20 %
–  demanding customers 

require stores close to 
customer

–  present delivery structure 
strengthens

grocery retail –  20 %
–  direct deliveries through 

electronic business 
solutions

–  home deliveries

–  10 %
–  decentralization of  

structure of grocery retail 
–  more local shops 
–  fewer commodities 
–  direct producer-consumer 

chains reduce delivery 
needs

+20 %
–  more hypermarkets 
–  more small specialised 

shops
–  more commodities 
–  spread of electronic 

shopping 

other retail +20 %
–  more direct deliveries due 

to electronic commerce
–  small entities and high 

frequency

–  10 %
–  changes in consuming 

habits
–  less need for products in 

this category

+20 %
–  life cycle of product not 

important
–  need for new products 

e.g. consumer electronics
–  features of electronic 

commerce

Table 4.13 presents the daily delivery traffic generation figures in numbers of 
deliveries per unit on a weekday in each studied scenario. In Virtual Society grocery 
deliveries have been assumed to be greater than in the baseline scenario. In Eco-
Society delivery traffic generation is smaller than in the baseline scenario and in 
Experience Society generation in all lines of business is greater than in the baseline 
scenario. 

Business structure is one of the most important factors in the destination choice 
of the delivery traffic model in the regional traffic model. Table 4.14 presents the 
changes in the business structure 2004–2020 and Figure 4.10 the changes in the 
number of facilities. The figures are based on the changes presented in the scenario 
Table 4.5.  
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Table 4.13 Delivery traffic generation by 2020 in the scenarios studied.

line of 
business

deliveries per unit / weekday

Baseline Scenario Virtual Society Eco-Society Experience Society

lorries vans lorries vans lorries vans lorries vans

industry 7 3 6 3 6 3 10 4

wholesale 8 6 8 5 7 4 11 8

grocery retail 6 3 9 6 5 2 8 5

other retail 1 1 1 2 1 1 2 2

Table 4.14 Changes in the business structure of the goods transport model variables during the years 
2004–2020.

service change [%]
2004 – 2020

Baseline 
Scenario

Virtual 
Society

Eco-Society Experience 
Society

number of wholesale traders 
number of grocery shops
number of industrial companies
number of large industrial enterprises
number of road transport terminals

+ 21 %
– 0.4 %
+12 %
+ 6 %
+ 6 %

+ 13 %
– 4 %
+ 8 %
+ 8 %
+ 8 %

+ 23 %
+ 1 %
+ 6 %
+ 6 %
+ 4 %

+ 29 %
+ 3 %

+ 11 %
+ 11 %
+ 11 %

Figure 4.10 Change in the number facilities in different scenarios 2002–2020.  
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4.3 trAnsport deMAnd effects of the scenArios

4.3.1 travel behaviour

Trip generation and modal split

The development in the demand for travel is relatively different in the scenarios 
studied. In Virtual Society information technology has to some extent a greater 
substitutive effect, as work, school and shopping trip generation has been assumed 
to diminish due to improved telecommunications services. In other scenarios the 
information society has more complementary role, although there are differences 
between destination groups. The demand for public transport is clearly greater in 
Eco-Society, which includes substantial improvements to public transport services. 

The total number of trips is greatest in Experience Society, where the daily number 
of trips is 17 % greater than in 2002 and 1.3 % greater than in the baseline scenario 
for 2020 presenting the business-as-usual scenario. In Virtual Society the number 
of daily trips is 2.5 % smaller than in the baseline scenario. Table 4.15 presents the 
daily number of trips and the modal split in the Tampere Region. 

Table 4.15 Daily number of trips in the Tampere Region in 2002 and in the different scenarios for 2020. 
Trips are classified according to the main mode of the trip. 

number of trips walking trips cycling trips car trips

public 
transport 

trips total

In 2002 188,700 44,800 543,600 121,800 898,900

Baseline scenario 2020 175,000 40,100 697,600 125,100 1,037,800

Virtual Society 2020 173,100 38,500 680,800 119,500 1,012,000

Eco-Society 2020 175,000 38,600 679,300 154,100 1,047,100

Experience Society 2020 169,700 38,900 721,700 120,800 1,051,100

change compared to 2002

% walk trips bicycle trips car trips

public 
transport 

trips total

Baseline scenario 2020 –7 % –10 % 28 % 3 % 15 %

Virtual Society 2020 –8 % –14 % 25 % –2 % 13 %

Eco-Society 2020 –7 % –14 % 25 % 27 % 16 %

Experience Society 2020 –10 % –13 % 33 % –1 % 17 %

The number of daily public transport trips in Eco-Society is significantly greater 
than in the other scenarios. Improved public transport connections, land use 
concentration along the public transport corridors and lifestyle changes serve to 
increase the popularity of public transport. In Eco-Society the number of car trips 
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is 25 % greater than in 2002 but 2.6 % smaller than in the baseline scenario in 
2020. Improved public transport also attracts passengers away from walking and 
cycling.

In Virtual Society the demand for private car trips is at the same level as in Eco-
Society, although the public transport supply is not as good as in Eco-Society. In 
Virtual Society the travel demand for walking, cycling and public transport trips is 
smaller.

A private car dependent transport system and land use together with time use 
patterns emphasize the growing numbers of private car trips in Experience Society. 
The number of car trips in Experience Society is 33 % greater than in 2002 and 3.5 % 
greater than in the baseline scenario. As the demand for leisure trips increases most 
in Experience Society, the share of walking, cycling and public transport is less.  

In general, the transport demand measured by number of daily trips in Virtual 
Society is smaller and in Experience Society greater than in the other scenarios studied. 
The daily number of trips per inhabitant is in Virtual Society 2.5 % smaller than in the 
baseline scenario. In Eco-Society the trip generation per inhabitant is the same and 
in Experience Society 1.2 % greater than in the baseline scenario. However, modal 
trip generation is relatively different in each scenario. In Virtual Society the number 
of car trips per inhabitant is 2.4 % smaller and in Eco-Society 3.5 % smaller than in 
the baseline scenario. In Experience Society the number of car trips per inhabitant is 
3.4 % greater than in the baseline scenario. Proportionally the greatest changes are 
observed in public transport trip generation, where the daily number of trips in Eco-
Society is 22 % greater than in the baseline scenario. In Virtual Society the number 
of public transport trips is 4.5 % and in the Experience Society 3.5 % smaller than in 
the baseline scenario. Figure 4.11 presents the daily number of trips per inhabitant 
by each mode in 2020.    

Figure 4.11 Daily number of trips per inhabitant by main mode.
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The modal split is relatively dissimilar in the different trip groups. Typically, 
the public transport share is greatest in the groups of work and school trips. 
Correspondingly, the public transport share is lowest for shopping trips, leisure 
trips and in the heterogeneous group of non-home-based trips. Figure 4.12 shows 
the public transport share of the different trip groups in 2020 in each scenario. The 
share of public transport is 20–23 % for the group of work trips and 29–35 % for 
the group of school trips. Of the leisure trips the share of public transport is 9–11 % 
except in Eco-Society, where the public transport share is 13 %. In Eco-Society public 
transport increases its competitiveness even in the most demanding trip groups of 
shopping and leisure trips, where the public transport share in other scenarios is 
lower.  

Figure 4.12 Share of public transport of total number of trips in each trip group in 2020. (hb = home-based 
trips)
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Daily mileage by each mode

The differences in the daily mileage in the scenarios studied are greater than the 
trip generation figures. Table 4.16 presents the daily mileage for 2002 and in each 
scenario for 2020. The total mileage in Virtual Society is 30 %, in Eco-Society 37 % 
and in Experience Society 44 % greater than in 2002. Compared to the baseline 
scenario the mileage in Eco-Society is 1.8 % and in Experience Society 7.0 % greater 
than in the baseline scenario. In Virtual Society the mileage is 3.4 % smaller than in 
the baseline scenario. Walking and cycling mileage in all scenarios is less than in 
2002.

Urban form and land use development are relatively different in Experience Society 
and Eco-Society compared to the baseline scenario. In Experience Society housing 
preferences and land use policy lead to more fragmented land use, especially on the 
outskirts of the region. A relatively large share of the new housing is in small areas 
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Table 4.16 Daily mileage (passenger kilometres) in the Tampere Region in 2002 and in the different 
scenarios for 2020. Trips are classified according to the main mode of the trip. 

passenger kilometres walking cycling car 
public 

transport 
total 

mileage

In 2002 320,200 168,200 4,773,700 1,108,300 6,370,400

Baseline scenario 2020 295,700 151,300 6,939,000 1,187,500 8,573,500

Virtual Society  2020 291,900 144,200 6,721,600 1,122,400 8,280,100

Eco-Society  2020 293,000 143,500 6,671,400 1,616,500 8,724,400

Experience Society  2020 289,000 148,400 7,566,900 1,171,500 9,175,800

change compared to 2002

% walking cycling car 
public 

transport 
total 

mileage

Baseline scenario 2020 –8 % –10 % 45 % 7 % 35 %

Virtual Society  2020 –9 % –14 % 41 % 1 % 30 %

Eco-Society  2020 –8 % –15 % 40 % 46 % 37 %

Experience Society  2020 –10 % –12 % 59 % 6 % 44 %

of detached housing. Leisure habits and increasing car ownership also promote an 
increase in private car mileage. The daily mileage of private cars in Experience Society 
is 9.0 % greater than in the baseline scenario. 

In both Virtual Society and Eco-Society the increase in private car mileage is 
smaller than in the baseline scenario. The underlying reasons, however, are different 
in these scenarios. In Eco-Society the growth of private car demand is diminished 
by the improved public transport system and concentrated land use planning along 
public transport corridors. Public transport mileage in Eco-Society is over 35 % 
greater than in the baseline scenario. In Virtual Society the popularity of private cars 
is less mainly due to the lifestyles adopting information technology, as the physical 
transport demand is to some extent replaced with telecommunications services.

The travel demand measured in daily kilometres per inhabitant shows that the 
total mileage is smallest in Virtual Society, but the car mileage per inhabitant is 
smallest in Eco-Society. In Virtual Society the daily mileage is 24.0 km per inhabitant. 
The travel demand is greatest in Experience Society, where the daily mileage is 
26.5 km per inhabitant. Figure 4.13 presents the daily mileage per inhabitant in 
2020 and Table 4.17 the difference in the travel demand compared to the baseline 
scenario. In Eco-Society 76 % of the total mileage is car mileage and 19 % is public 
transport mileage. In Virtual Society the share of car mileage is 81 % and the share 
of public transport is 14 % of the total mileage. In Experience Society the share of car 
mileage is 83 % and the share of public transport is 13 % of the total mileage.
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Table 4.17 Difference in daily mileage (km/inhabitant, day) compared to the baseline scenario.

walking cycling car 
public 

transport 
total 

mileage

Virtual Society –1.3 % –4.7 % –3.1 % –5.5 % –3.4 %

Eco-Society –1.8 % –6.1 % –4.8 % 34.9 % 0.8 %

Experience Society –2.3 % –2.0 % 9.0 % –1.4 % 7.0 %

In Experience Society the private car mileage per inhabitant is 9 % greater 
compared to the baseline scenario. In the Eco-Society the car mileage per inhabitant 
is 5 % and in Virtual Society 3 % smaller than in the baseline scenario.

Daily mileage in each trip group

The total mileage is greatest in Experience Society, where the urban form and the 
lifestyles emphasize longer distances and private car use. The amount of home-based 
leisure trip mileage is most significantly greater in Experience Society (Table 4.18). 
Leisure trips are problematic for the public transport system, because the demand 
is relatively evenly spread over the different hours of the day and destination choice 
is more heterogeneous and affected by individual elements than in the other travel 
demand groups. The daily leisure trip mileage (home-based trips) in Experience 
Society is 19 % greater than in the baseline scenario. 

The home-based shopping trip mileage in Experience Society is 7 % greater 
compared to the baseline scenario. Work trips are also somewhat longer than in 
other scenarios. 

Figure 4.13 Daily mileage per inhabitant by main mode in each scenario in 2020.
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In Virtual Society the home-based work trip mileage is 15 % less and the school 
trip mileage 10 % less than in the baseline scenario.  Shopping trip mileage is also 
5 % smaller than in the baseline scenario. 

Table 4.18 Daily mileage (km/day) in different trip groups in the Tampere Region. (hb = home-based trips)

number of trips
work trips 

(hb)
school trips 

(hb)
shopping 
trips (hb)

leisure trips 
(hb) non-hb-trips

Baseline Scenario 2,307,500 509,600 1,557,700 2,493,800 1,704,800

Virtual Society 1,965,000 458,900 1,472,900 2,683,500 1,699,700

Eco-Society 2,231,400 536,600 1,557,200 2,601,800 1,797,500

Experience Society 2,493,600 507,600 1,670,400 2,961,800 1,542,400

change compared to the baseline scenario 2020

%
work trips 

(hb)
school trips 

(hb)
shopping 
trips (hb)

leisure trips 
(hb) non-hb-trips

Virtual Society –15 % –10 % –5 % 8 % 0 %

Eco-Society –3 % 5 % 0 % 4 % 5 %

Experience Society 8 % 0 % 7 % 19 % –10 %

Figure 4.14 presents the travel demand in proportion to the number of inhabitants 
in the daily mileage per inhabitant per day. On average, all trips in Experience Society 
are longer than in the other scenarios studied. The daily work trip mileage in Virtual 
Society is 5.7 km/inhabitant day and in Experience Society 7.2 km/day. In the leisure 

Figure 4.14 Daily mileage (km) per inhabitant in 2020 in each scenario. (hb = home-based trips)
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trips the difference between Experience Society and other scenarios is noteworthy. 
The average leisure mileage in Experience Society is 8.6 km/day, in other scenarios it 
remains in 7.2–7.8 km/day. 

Vehicle costs and time costs of passenger car traffic

The vehicle costs of passenger traffic are significantly higher in Experience Society, 
where the demand for passenger car traffic is greater than in the other scenarios 
(Table 4.19). In Experience Society the time costs are approximately 10 % greater 
than in the baseline scenario for 2020, partly due to increased congestion. The 
vehicle costs are also significantly higher than in the baseline scenario. In Experience 
Society more time is used for private car transport compared to the other scenarios. 
This development trend would evidently lead to increased costs of private car use 
on household level.    

In Virtual Society the vehicle and time costs are 2.0 % and in Eco-Society 1.2 % 
smaller than in the baseline scenario. Thus both information society applications 
in Virtual Society and public transport investments in Eco-Society would lead to a 
favourable development in private car costs and time use. In Eco-Society the time 
use reduction in private cars is to some extent compensated by the large increase in 
public transport use. In Virtual Society, on the contrary, the time and cost reduction 
are not compensated by an increase in the use of some other transport mode. 

Table 4.19 Difference in daily vehicle costs and time costs of passenger car traffic compared to the baseline 
scenario in 2020.

Virtual Society Eco-Society Experience Society

Vehicle costs –1.8 % –1.6 % 7.8 %

Time costs –2.2 % –0.9 % 9.9 %

Total costs –2.0 % –1.2 % 9.1 %

4.3.2 delivery traffic

The number of internal delivery trips in the Tampere Region in 2002 was 
approximately 35,400 trips per day. The number of delivery trips has been 
anticipated to increase by 10 % in the baseline scenario by 2020. Table 4.20 shows 
the development in the number of internal delivery trips in the scenarios studied. In 
Virtual Society the daily number of trips is approximately the same as in the baseline 
scenario. In Eco-Society the number of van delivery trips is 9 % and lorry trips 10 % 
smaller than in the baseline scenario. In Experience Society the development is the 
opposite – the number of daily trips is 38 % greater than in 2002 and 26 % greater 
than in the baseline scenario.
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Table 4.20 The number of daily internal delivery trips in the Tampere Region in 2002 and in studied 
scenarios in 2020.

number of daily deliveries van deliveries lorry deliveries
total number of 

deliveries

In 2002 13,800 21,600 35,400

Baseline scenario 2020 15,300 23,600 38,900

Virtual Society 2020 14,900 24,000 38,900

Eco-Society 2020 13,900 21,200 35,100

Experience Society 2020 19,100 29,900 49,000

Difference compared to 2002

Baseline scenario 2020 11 % 9 % 10 %

Virtual Society 2020 8 % 11 % 10 %

Eco-Society 2020 1 % –2 % –1 %

Experience Society 2020 38 % 38 % 38 %

Figure 4.15 presents the daily delivery demand proportioned to the number of 
inhabitants. The daily delivery demand is smallest in Eco-Society and increases most 
in Experience Society. 

Figure 4.15 Number of daily internal delivery trips per inhabitant in the Tampere Region in 2002 and in 
the scenarios studied in 2020.
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The daily delivery mileage in the Tampere Region in 2002 was approximately 
370,000 km per day (Table 4.21). Most of the delivery mileage was made by vans. 
In the baseline scenario the mileage is estimated to increase by 10 %. In Virtual 
Society the increase is slightly higher than in the baseline scenario. In Virtual Society 
especially the lorry mileage is greater. In Eco-Society the delivery demand is not 
expected to increase in the forthcoming decades. In Experience Society the delivery 
mileage is set to increase to more than 500,000 km per day, by almost 40 %, 
compared to 2002. 

Table 4.21 Daily internal delivery mileage in the Tampere Region in 2002 and in scenarios studied in 
2020.

 van deliveries lorry deliveries total delivery mileage

In 2002 191,400 175,700 367,100

Baseline scenario 2020 212,900 190,500 403,400

Virtual Society 2020 207,100 197,000 404,100

Eco-Society 2020 192,300 170,800 363,100

Experience Society 2020 263,100 241,600 504,700

Difference compared to 2002

Baseline scenario 2020 11 % 8 % 10 %

Virtual Society 2020 8 % 12 % 10 %

Eco-Society 2020 0 % –3 % –1 %

Experience Society 2020 37 % 38 % 37 %

Figure 4.16 and Table 4.22 present the daily delivery mileage per inhabitant in the 
Tampere Region in the different scenarios. In Experience Society the delivery mileage 
per inhabitant is 25 % greater than in the baseline scenario. In Eco-Society both van 
and lorry mileage per inhabitant is approximately 10 % smaller than in the baseline 
scenario.

Table 4.22 Difference in daily internal delivery mileage per inhabitant in the Tampere Region compared 
to the baseline scenario.

vans lorries total

Virtual Society –3 % 3 % 0 %

Eco-Society –10 % –11 % –11 %

Experience Society 24 % 27 % 25 %
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4.3.3 exhaust gas emissions of transport

The exhaust gas emissions of traffic depend on daily mileage, congestion and the 
composition of the vehicle fleet. The amount of traffic related carbon monoxide (CO), 
hydrocarbon (HC), nitrogen oxide (NOx) and particulate matter (PM) emissions 
has been assessed to decrease due to the development of vehicle technology even 
though the demand for transport is greater. 

The amount of carbon dioxide (CO2) emissions, however, has been assessed 
to increase both in passenger traffic and goods transport due to the increase in 
transport demand and relatively modest increase in the energy-efficiency of the 
vehicle fleet.

Emissions from passenger cars

The amount of exhaust gas emissions from passenger cars in Virtual Society and Eco-
Society is 1.3–1.9 % smaller than in the baseline scenario in 2020 as shown in Figure 
4.17. In Experience Society the amount of hydrocarbon and nitrogen oxide emissions 
is 9 % greater and the amount of carbon dioxide and particulate matter emissions 
is 10 % greater than in the baseline scenario. The amount of carbon monoxide 
emissions in Experience Society is 12 % greater than in the baseline scenario.   
 
Emissions from lorry and van transport

The amount of exhaust gas emissions from lorries and vans in Eco-Society is 
3.4–3.7 % smaller than in the baseline scenario in 2020 (Figure 4.18). In Virtual 
Society the amount of emissions is 0.8–0.9 % greater than in the baseline scenario. 
In Experience Society the carbon monoxide, hydrocarbon and particulate matter 

Figure 4.16  Daily internal delivery mileage per inhabitant in the Tampere Region in 2002 and in scenarios 
studied in 2020.
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emissions are 13 %, nitrogen oxide emissions 11 % and carbon dioxide emissions 
9 % greater than in the baseline scenario.     

Figure 4.17  Emissions from passenger car traffic in the three scenarios studied compared to the baseline 
scenario in 2020.
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Figure 4.18  Emissions from lorry and van transport in the three scenarios studied compared to the baseline 
scenario in 2020.
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Total emissions from passenger cars, lorries and vans

The exhaust gas emissions from passenger cars, lorries and vans in Eco-Society are 
2.1–3.2 % smaller than in the baseline scenario in 2020 (Figure 4.19). In Virtual 
Society carbon monoxide and carbon dioxide emissions are 0.9 % smaller than in 
the baseline scenario. Other emissions in Virtual Society are at the same level as in 
the baseline scenario. 

In Experience Society the carbon monoxide and particulate matters emissions are 
12 %, hydrocarbon and nitrogen oxide emissions 11 % greater and carbon dioxide 
emissions 9 % greater than in the baseline scenario. 

Figure 4.19  Emissions from passenger car traffic, lorries and vans in the three scenarios studied compared 
to the baseline scenario in 2020.
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    5 SUMMARY AND CONCLUSIONS

Travel patterns in the information society

Information technology has been anticipated to have various effects on daily travel 
routines. In general the more efficient utilisation of information technology has 
been estimated in the long run to induce several kinds of changes in mobility. These 
changes may be either substitutive or generative or a mixture of these contradictory 
directions. Information and communication technology can substitute for physical 
travel demand without increasing the travel demand in any other trip group. The 
availability of ICT applications may also modify the demand for travel, for example, 
by changing the starting time, destination, route or mode. Information society 
affords new opportunities for networking as well as new acquaintances and contacts. 
Although many of the contacts can be maintained by telephone, electronic mail and 
even teleconferencing, they are likely to induce more physical travel. The effects of 
the information society on personal travel demand do not typically represent only 
one of these type definitions; instead they constitute combinations of several types 
of effects. 

The presence of the information society has also raised a question about the 
concept of accessibility. Accessibility has traditionally been measured by travel time, 
or transport service or quality indicators. In the information society the concept of 
accessibility should be expanded to include telecommunications services. 

The concept of e-mobility contains a distinct assumption of a substitution 
effect of information technology. In recent years the research has shifted more 
to the analysis of the complementary effects of information society applications. 
E-mobility has been defined to denote electronic and virtual mobility which, instead 
of or in addition to physical mobility, offers mobility in information space with the 
help of information and communication technologies. Potential services supplied in 
the information society by e-mobility are many kinds of teleactivities, for example 
telework, tele-education, commercial teleservices like e-shopping (teleshopping) 
and e-banking, and social teleservices like e-libraries or televoting.

Many expectations of telecommuting and e-shopping

The expectations of the travel substitution effects of information technology have 
focused mainly on telecommuting and e-shopping. Work related travel is one of 
the most important travel demand groups, especially when measured by mileage. 
As work trips are repetitive, regular and routine in nature, they offer relatively few 
options at individual level. The number of weekly work trips between home and the 
regular workplace decreases significantly in telecommuting. Even in telecommuting 
the effects have been assessed to be partly complementary, as information technology 
increases freedom to choose the work time and place, but still require physical travel 
to the workplace. Thus on the transport system level the effects of telecommuting 
have been estimated to remain modest. 
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In Finland less than 5 % of gainfully employed people are currently teleworking 
part-time or full-time and less than 1 % of employed people are teleworking at 
least one full working day per week. Part-time teleworking may, for example, 
include home-based work after a normal working day. Thus not all telework is 
directly connected to travel demand on normal work trips. However, all forms of 
telework reduce the time and space connections of work routines and therefore are 
likely to affect the home-based work trip pattern. Telework has been anticipated to 
relieve traffic congestion, especially in the narrow and high morning rush hour, by 
increasing the flexibility in the starting point of the work day. 

  

Increased e-shopping and personal business in Internet

Shopping and personal business is an important and increasing part of travel 
demand. Unlike usual work trips and work related business trips, shopping trip 
demand and pattern have a strong connection to individuals’ own preferences, 
attitudes and lifestyles. 

The transport demand effects of e-shopping have in recent studies been found 
to be complementary rather than substitutive. E-shopping is demonstrably affecting 
the shopping pattern, as many consumers search for product and price information 
online, which may affect decisions-to-buy. 

The most common commodities purchased by e-shopping are books and CDs. 
Computer accessories, railway and airline tickets, and tickets to concerts, theatre 
and other events are often purchased in the Internet. Most of Internet-purchased 
products, however, are delivered to customers by post.

The greatest challenge in promoting electronic grocery shopping is the 
development of the home delivery system. At the moment electronic grocery 
shopping mostly serves people who can stay at home and wait for the delivery 
personally. The delivery chain is especially important in grocery products demanding 
cold storage temperature.  

In banking services Internet services have recently become increasingly common. 
The change in trip generation is mainly due to the introduction of information 
network connections, accessible user interfaces and development of information 
security in applications. Since 2000 payment of bills has shifted from banks to 
Internet-based applications. 

Leisure travel is already the most important trip group if travel demand is 
measured by mileage. In Finland over 55 % of the passenger travel mileage is related 
to leisure travel. The importance of leisure travel has been anticipated to continue 
to increase along with the increasing share of leisure and changing consumer needs. 
Changes in time use and leisure habits have been assessed to have an important role 
in future travel demand. As leisure trips are often made by car or aeroplane, they are 
especially important for energy consumption, climate change and the environment. 
The information society may offer alternative leisure habits and therefore affect 
travel demand. According to recent studies telecommunications have a more 
complementary than substitutive effect on leisure travel demand. 
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Logistic structures in change

Changes in the business environment and production structure affect the demand 
for goods transports. Manufacturing industries are mostly transport intensive 
business areas, where a cost-effective and reliable transport system is one of the 
most important requirements. Electronic data transfer and the fast development of 
information technology have markedly affected the business environment in the last 
ten years. This development offered an opportunity to use and improve increasingly 
effective business control systems and increased the amount of real-time information 
and therefore more dynamic business processes. 

As the markets and operations of companies are becoming more global, 
production and logistics structures are planned on a new basis. Production processes 
have also become more focused as companies retain the same number of plants but 
increase the degree of plant specialisation. 

At the moment there are several potential business models in e-commerce. 
Usually companies use Internet-based services as electronic shops. E-commerce 
solutions are used increasingly as effective marketing channels. Business-to-
customer solutions have attracted a lot of attention in recent years, but they still have 
a relatively small role in the market. The use of business-to-business solutions are 
more advanced and trading between companies has partly moved to the Internet. 
Although long term contracts are mostly made in a traditional way, the physical 
orders and planning of supply chains have been transferred into electronic form. 
This trend has increased real-time operations and made business processes more 
dynamic in enterprise networks.

Urban freight demand in the information society

Electronic business models have strengthened the recent logistic trends for smaller 
delivery entities, higher delivery frequencies, and more demanding requirements 
of punctuality and reliability in transport chains. Transport distances have a 
tendency to increase, partly because e-business does not usually need as multi-level 
a delivery structure as traditional distribution channels. In principle, e-business 
solutions should lead to cost effective supply chains, but usually, due to the focus 
on service level by fast deliveries, e-commerce is increasing the demand for fast 
freight transports. If e-commerce is to be a more common way of shopping among 
consumers, it may also have various effects on delivery systems and freight transport 
demand in urban areas.

The introduction and growth of e-commerce has also been seen to increase 
demand for land use due to the establishment of new transhipment points in the 
form of distribution centres. The information society also partly supports a shift 
towards road and air freight transport modes due to the requirements for fast 
delivery times and the extension of the geographic areas of supply and distribution. 
Therefore e-commerce can be anticipated to reinforce longstanding trends for 
transport growth.
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Alternative futures

In this study the transport demand effects of the information society were studied 
with a scenario approach and a regional four-step model in the case area of Tampere 
Region. The changes in the urban form and travel demand were studied by using 
three different social scenarios defined in an earlier study Changes in urban form 
and transport demand in Finnish cities by the year 2020 (Heinonen et al. 2000). 
The scenarios applied describe the possible social conditions and the development 
leading to it during the period 2000–2020. 

The three scenarios studied were Virtual Society, Eco-Society and Experience 
Society. Virtual Society is a scenario for virtual mobility and satellite urban form. 
Eco-Society is a scenario for environmental awareness and dense urban form and 
Experience Society is a scenario for car dependence and fragmented urban form. As 
a baseline scenario the study also included a business-as-usual scenario for travel 
behaviour, land use and transportation systems. Demand forecasts were made for 
2020. 

Increased utilisation of IT can reduce passenger travel 

According to the scenario study information technology services and applications 
can replace physical travel to some extent. The mileage of work-related and 
education-related trips is smallest in Virtual Society, favouring information society 
applications. Shopping trip mileage in Virtual Society is somewhat smaller than in 
other scenarios. On the regional level the changes can be considerable. On the 
other hand the results indicate that consumer habits and lifestyle choices markedly 
increase travel demand which cannot be compensated by IT solutions. In Virtual 
Society travel demand measured in mileage is smaller than in the other scenarios 
studied. Private car mileage in 2020 in Virtual Society is 3 % smaller than in the 
baseline scenario, mainly due to the travel substituting effects of information 
technology. In Virtual Society travel time use is smaller than in the other scenarios 
studied, likewise the transport costs on the household level. Thus the information 
society can be construed to provide opportunities to save travel time and shift time 
use from daily travel to other activities. This, however, requires parallel tendencies 
in time use habits, while the increased out-of-home activities tend also to enhance 
physical travel demand, as seen in Experience Society. 

In Eco-Society private car mileage is 5 % smaller than in the baseline scenario in 
2020, mainly due to the improved public transport services, but partly also due to 
lifestyle preferences. According to the results public transport promotion demands 
investments in public transport supply. In Eco-Society there are relatively large 
improvements in the public transport, and land use planning is also guided towards 
public transport corridors. In this scenario the demand for public transport is 23 
% greater than in the baseline scenario. The modal share of public transport in Eco-
Society is 15 %, while in the other scenarios it is 11–12 %. 

In Experience Society mileage is significantly greater than in the other scenarios. 
In future travel patterns the leisure travel and thus leisure use preferences are in 
the most important role. If the development of lifestyles leads in a more transport 
demand intensive direction, the substitution effect will turn into generation effect 
and the demand for travel will increase. Private car mileage in Experience Society 
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is 9 % greater than in the baseline scenario in 2020. Travel time use is also 10 % 
greater than in the baseline scenario. The growth is mainly due to more frequent 
leisure travel and longer leisure trips. According to the results the Experience 
Society scenario leads towards unsustainable urban development. Passenger car 
travel demand increases markedly and the environmental effects of transportation 
are approximately 10 % greater than in the baseline scenario. Although many 
information society applications have been adopted in this scenario, their effects are 
complementary rather than substitutive and they cannot compensate the increasing 
trip lengths due to the development of urban form and increased car ownership.

The substitutive effects in Virtual Society are seen in all mode groups, but 
the effects are relatively largest in public transport. Thus public transport loses 
passengers relatively more than other modes. This is mainly a consequence 
of consumer preferences favouring private modes and especially private cars. 
As public transport is not often competitive in travel time compared to private 
car, it is likely to lose passengers more often than car travel. Information society 
applications without large public transport investments do not explicitly increase 
public transport demand as a whole, but they seem to increase the public transport 
demand slightly on leisure and shopping trips.

The demand for urban deliveries will in increase in urban areas 

Consumer preferences also have a leading role in the demand for deliveries. To 
some extent IT can help manage the growth in urban deliveries. In Virtual Society 
the demand for delivery transports is at the same level as in the baseline scenario for 
2020. The environmental effects are slightly greater than in the baseline scenario 
due to increased lorry mileage. 

In Eco-Society distribution structure changes and demand for delivery transport 
decreases. In Eco-Society business solutions are changing relatively a lot compared 
to the other scenarios. Delivery mileage per inhabitant is smaller than at present and 
the energy consumption of deliveries is down by 3.4 % compared to the baseline 
scenario in 2020.

In Experience Society delivery demand increases remarkably, by 25 % compared 
to the baseline scenario in 2020. Delivery generation in the information society can 
be managed better than in Experience Society, where the increase of delivery demand 
leads to unsustainable delivery transport amounts. Increased delivery mileage in 
this scenario leads to 9 % greater energy consumption. The increase in delivery 
transport demand increases the congestion on the main street network and thus 
also affects the delivery schedules and punctuality. A marked increase in delivery 
demand in this scenario would require considerable infrastructure investments. 

Information society may achieve energy conservation in transports

The energy consumption of transport in Virtual Society and in Eco-Society is smaller 
than in the baseline scenario in 2020. In Virtual Society reduced travel and only 
slightly increased delivery transport demand lead to 1 % lower energy consumption 
than in the baseline scenario. In Eco-Society substantial investments in public 
transport supply and changes in the delivery structures lead to 2 % lower energy 
consumption than in the baseline scenario. 
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The development in Experience Society is quite different, as energy consumption 
as well as the amount of transport-related exhaust gases is approximately 10 % 
greater than in the baseline scenario. Thus both Virtual Society and Eco-Society 
comprehend more sustainable development from the perspective of climate change 
and energy issues in the transport sector.
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