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FOREWORD

The three-year TRANSPORT INFRASTRUC-
TURE 2030 -research programme, which was
initiated by the Ministry of Transport and
Communications in the year 1999, has been
completed. The objective of the programme
was to examine the essential factors of change
in operating environment with regard to trans-
port infrastructure management and assess
their impacts on the needs of transport infra-
structure management in the future. The re-
search programme was started by preparing
preliminary studies. Based on these studies,
two of the most significant factors of change
having an impact on transport infrastructure
were selected for more detailed analysis: the
migration of population and the changes in
the production structure and ways of opera-
tion of economic life.

The studies have been prepared by the best
experts in this field. The research programme
has been supported by a representative and
competent Steering Committee, which | have
chaired. The Steering Committee had repre-
sentatives from the Tampere University of
Technology, the VTT Technical Research Cen-
tre of Finland, the Centre for Urban and Re-
gional Studies, the Confederation of Finnish
Industry and Employers, the Association of
Finnish Local and Regional Authorities, the
Ministry of the Environment, the Uusimaa Re-
gional Environment Centre, the Helsinki Met-

ropolitan Area Council, the Central Associa-
tion of Earth Moving Contractors in Finland,
the National Technology Agency as well as
the Finnish Civil Aviation Administration, the
Finnish Maritime Administration, the Finnish
Rail Administration and the Finnish National
Road Administration. The names of the mem-
bers of the Steering Committee can be found
on the Internet pages of the research pro-
gramme: ww.mintc.fi/vaylat. Senior Engineer
Juha Parantainen has been the project man-
ager of the research programme and the sec-
retary of the Steering Committee.

The costs of the research programme have
been about 700 000 €. The 12 studies con-
tributing to this research programme have been
listed in the last page of this summary report.
Study results will be used in the preparation
of action policies of transport infrastructure
management, e.g. in the task of the Working
Group on providing the basic level of service
in road and railway network to meet the nec-
essary needs of citizens and enterprises as
well as in the preparation of the investment
programme of transport infrastructure.

| wish to thank all the members of the Steer-
ing Committee, the researchers and other
parties who have contributed to successful
research work!

Helsinki, March 18, 2002

e

Juhani Tervala
Director of Infrastructure Unit



The share of road
traffic was about 90
% of the kilometres
travelled in passen-
ger traffic and
about 70 % of the

kilometres trans-
ported in freight
traffic in the year
2000.

Migration and the
changes in pro-

duction structure
have the greatest

impact on trans-
port infrastructure
management.

SUMMARY

Current shares of transport modes as well
as the extent and value of transport

infrastructure

A major share of the kilometres travelled in
passenger and freight traffic occurs on road
network. Road traffic had a share of 92 % of
the kilometres travelled in passenger traffic
(passenger kilometres) and a share of 68 %
of the kilometres transported in freight traffic
(tonne kilometres) in the year 2000 (exclud-
ing pedestrian and bicycle traffic).

Road traffic had a share of 56 % of the trips
in international traffic in the year 2000. A
major share of about 80 % of the export and
import tonnes of Finland are transported by
sea. It is worth noting that, although the share
of air traffic of the exports and imports in
Finland was only 0,1 % measured by tonnes,
this share was 16 % calculated in euro in the
year 2000.

The total length of the transport networks
(public roads, streets and planned roads,
private roads, railways and waterways) of Fin-
land was about 472 000 kilometres in the
year 2000. The total capital value of trans-
port networks and terminals (ports and air-
ports) was about 30 billion € (180 billion
FIM) at the end of the year 2000. The major
shortcomings of the existing transport infra-
structure can be found in road and railway
networks.

Changes in operating environment and their

impacts on transport infrastructure

The impacts of different factors of change on
transport infrastructure have been examined
in various studies. The most significant chan-
ges occurring in society with regard to trans-
port infrastructure management include na-
tional migration and the related problems to
the transport infrastructure management of
regions with growing and decreasing popula-
tion. Other significant issues include the
changes in transport needs and infrastructure
caused by changes in industrial and produc-
tion structure.

Transport infrastructure in growing regions
The direction of migration is from the rural
areas to cities and built-up areas as well as
to few growing areas from different parts of

the country. A major share of the population
growth concentrates on the regions of Helsin-
ki, Tampere, Oulu, Jyvaskyla and Turku. There
were 20 sub-regions with growing population
in the year 2000, which had a total popula-
tion of less than 3 million people. According
to forecast, the population of these sub-re-
gions will be about 3,3 million in the year
2020.

It has been estimated that population growth
contributes to an annual transport investment
and financing need of about 25 million €
(150 million FIM) in road and street network,
in public transport and in pedestrian and
bicycle network. If similar development of mi-
gration continues, the total additional invest-
ment need for roads and streets caused by
the estimated population growth will be about
250-350 million € (1,5-2,0 billion FIM) dur-
ing the years 2000-2020.

The most important measures for meeting the
challenges of regional growth include:

« Regional development should have equal
emphasis with other viewpoints in trans-
port policy.

« Municipalities experiencing population
growth should be committed to participate
more in the investment needs caused by
the land use decisions, also with regard to
public road network.

« The cooperation and coincidence of trans-
port system planning and land use plan-
ning should be emphasised in the trans-
port policy of growing regions.

. The implementation of transport system
plans should be made more efficient by
preparing letters of intent between the
Ministry of Transport and Communications
and other organisations participating in the
preparation of plans.

. In addition to infrastructure investments,
measures based on information technology
should be used more commonly to solve
problems in transport and traffic demand
management.

« The focus should be on the development
of public transport in large urban areas.

. In addition to road traffic, the develop-
ment of pedestrian and bicycle traffic
should be regarded as an important invest-
ment especially in medium-sized cities.



Transport infrastructure in regions of

decreasing population

The outlying areas of eastern, northern and
central Finland have experienced the most sig-
nificant absolute and relative decrease of pop-
ulation in recent years. There were 65 sub-
regions with decreasing population in the year
2000 and the total decrease was about 20
000 people. The most significant population
decrease has occurred in the sub-regions of
Tornionlaakso, northeastern Lapland, llomant-
si and Karkikunnat (in southeastern Finland).
According to forecast, migration to the growth
centres will continue. The most significant
estimated decrease of population will occur in
the sub-regions of eastern and northern Fin-
land by the year 2020. It has been estimated
that the population of these sub-regions will
decrease from about 2,2 million people to 2,0
million people or about 10 % during the years
2000-2020. The decrease of population will
mostly affect the management of low-volume
roads and private roads.

The most important measures for meeting the
challenges of decreasing population include:

« The allocation of funds to the management
of low-volume roads and railways to provide
the basic level of service of these networks
to meet the necessary needs of citizens and
enterprises.

o The so-called “just-for-need road manage-
ment” (customised road management to
meet the exact needs of road users) should
be adopted more widely in the manage-
ment of low-volume roads.

« The transport system of built-up areas with
decreasing population should also be im-
proved so that the development of these
areas will not be threatened.

« Smoothly flowing and rapid main transport
connections to the nearest provincial and
regional centre as well as to Helsinki in-
clude the factors, which contribute to the
vitality of regions of decreasing population.

. The management of international connect-
ions in addition to national and regional
connections.

Challenges of the changes in economic life

to transport infrastructure

The demand for transports has changed due
to changes in industrial and production struc-
ture. Transports should be more punctual and
also faster in the future. This is especially
important in the transports of trade and high

L

technology as well as the products of food
and textile industry. This development will
probably also continue in the future. The sig-
nificance of transport costs will still be high.

Cost efficiency is important particularly in
the transports of wood raw material, fuel and
the products of forest industry, construction
industry, metal industry and chemical indus-
try.

The demand for punctuality and speed in
freight traffic sets the following requirements
to transport infrastructure management:

« providing smoothly flowing transport con-
nections through new and expansion in-
vestments on main roads, on the ring roads
of the largest growth centres as well as on
the port and airport connections of the
Helsinki Metropolitan Area.

o increasing the degree of capacity utilisa-
tion and development of operations through
e.g. new technology in ports and air cargo
points.

The demand for cost efficiency in freight traf-
fic requires:

. securing good structural condition of road
and railway network through replacement
investments.

« securing the operations on fairways through
maintenance dredging.

. increasing the degree of capacity utilisa-
tion of ports and the development of port
operations.

The share of so-called valuable freight trans-
ports has increased. Valuable goods include
the products with high degree of processing,
such as the means of transport, machines,
equipment, electronics etc. medical and oth-
er chemical products, clothing, textiles, shoes,
glass and ceramics as well as textile fibres
etc. Punctuality and speed are also impor-
tant factors for these transports.

With regard to transport infrastructure man-
agement, the challenge is, how the punctu-
ality of transports or smoothly flowing trans-
port connections will be secured on the main
roads of southern Finland, on the ring roads
of the largest growth centres as well as on
airport and port connections. A more bal-
anced regional policy is one solution, which
will alleviate congestion in the Helsinki Met-
ropolitan Area.

Providing the
basic level of
service is impor-
tant in the man-
agement of low-
volume roads and
railways to meet
the necessary
needs of citizens
and enterprises.

Transports must be
more punctual and
also faster in the
future. The signifi-
cance of cost
efficiency in trans-
ports will still
remain high.

Punctuality
requires smooth-
ly flowing trans-
port connections
and cost efficien-

cy demands good
condition of
transport net-
works.
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1. CURRENT SHARES OF TRANSPORT

MODES

1.1 Passenger traffic

Domestic traffic

According to the National Passenger Trans-
port Survey (1998-1999), adult population
made an average of three daily trips, about
two of which were made by car. Pedestrian
and bicycle traffic was the primary mode of
transport on short trips, but a share of over
half of the trips between 1-3 kilometres was
made by car. A major share (60 %) of long
transit trips was made by train. Airplane be-
came a more common mode of transport on
trips of over 300 kilometres.

According to the National Passenger Trans-
port Survey, most of the trips were leisure
trips. Their share has increased significantly
in recent years. Work trips constituted the
second largest group and shopping and busi-
ness trips constituted the third largest group.
According to passenger transport surveys con-
ducted at different time periods, the growing
use of passenger car is a common develop-
ment trend. The number of daily trips has not
changed too much.

The amount of kilometres travelled in domes-
tic passenger traffic was 69,7 billion passen-
ger kilometres in the year 2000 (excluding
pedestrian and bicycle traffic). The kilomet-
res travelled have doubled during the years
1970-2000. The growth in passenger traffic
has almost exclusively occurred in car traffic,
which has more than doubled during the same
time period. Passenger car traffic has clearly
the highest share, whether measured by kil-
ometres travelled or by modal share.

More trips are made in large cities than in
small cities or in sparsely populated areas. As
the size of city grows, the share of public
transport increases and the share of car trips
decreases.

Dther 3 %

Total 3,1 tripsfday Pedestrian

and bicy:le
tratfic 28 %6

Passenger ca” 62 %

Public
transport 7 %

Air

Irallic pAotorcycle

Railway FEA
Lrallic & %

1%

Bus
traffic 11 %

Car traffic 80 %

Total kilometres travelled 69,7 billion passenger kilometres

Kilometres travelled during 1970-2000
{billien passenger kilometres)

7D

. Alr traffic
60— ™= Bus

Railway

o0 . Passenger car
4
3
2
1
a

1970 1975 1980 1985 1990 1995 2000

Metro and tram 0,7

Figure. The distribution
of trips by the mode of
transport according to
the National Passenger
Transport Survey (1998-
99).

o
o

Waterway traffic 0,2 3%

Figure. Kilometres
travelled in domestic
passenger traffic
(passenger kilometres)
by the mode of
transport in the year
2000 (excluding
pedestrian and hicycle
traffic).

Figure. Kilometres
travelled in domestic
passenger traffic
(passenger kilometres)
during the years 1970-
2000 (excluding
pedestrian and hicycle
traffic).



Figure. The distribution of

domestic freight traffic
volumes (tonnes) by the
mode of transport in the
year 2000.

Figure. The distribution of
the kilometres transported
in domestic freight traffic

(tonne kilometres) by the
mode of transport in the
year 2000.

International traffic

International traffic includes the traffic be-
tween Finland and foreign countries as well
as through traffic. International trips consist
of work related trips, holiday trips or other
trips. There were a total of 54 million inter-
national trips in the year 2000. The highest
share of them composed of sea or land trans-
ports between Finland and Sweden. A share
of two-thirds of the trips in air traffic had a
destination in the EU-countries.

Waterway
Air traffic _traffic 2 %  Railway traffic 9 %

Road traffic 89 %

Total traffic volume 465,0 millian tonnes

Railway traffic 25 %

Road traffic 68 %

Air traffic 0.01 %

Total kilometres transported
40,4 million tonne kilometres

Waterway traffic 7 %

1.2 Freight traffic

Domestic traffic

The amount of kilometres transported in do-
mestic freight traffic was 40,4 billion tonne
kilometres in the year 2000. The amount of
kilometres transported was 1,7 times higher
in the year 2000 as compared to the year
1970. This growth has mainly occurred in
road traffic. The share of road traffic is domi-
nating, whether measured by kilometres or
volumes transported. Similar to passenger
traffic, the relative share of road traffic has
continuously increased in freight traffic. The
share of railway transports is clearly higher
than the share of waterway transports, wheth-
er measured by kilometres or volumes trans-
ported. The share of air transports is very low.

The modes of transport hardly compete with
each other, but operate in their specific sec-
tors. They often constitute complementary
transport chains. Road traffic is almost exclu-
sively one part of the transport chain, although
railway, waterway and air transports are the
main modes.

The amount of kilometres transported in freight
traffic in proportion to the length of both road
and railway network is higher than the aver-
age share in Europe. In the year 1998, total
freight volumes of over a million tonnes could
be found on about 6 250 road kilometres, on
about 3 350 railway kilometres and on about
1 250 waterway kilometres.

The share of road traffic
has continuously in-
creased both in passen-
ger and freight traffic.



The share of air
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. . and import volume of
International traffic Finlan : T
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of waterway transports of the export and im-
port volume was about 80 % measured in
tonnes and about 74 % calculated in euro.
The share of air traffic was only 0,1 % meas-
ured in tonnes, while it was about 16 %
calculated in euro.
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2. CURRENT STATE OF TRANSPORT

INFRASTRUCTURE

Transport system consists of transport infra-
structure and traffic management. Transport
infrastructure includes transport networks, ter-
minals as well as traffic management and con-
trol systems. Different means of transport,
organisations and regulations are needed for
traffic management.

In this study, transport infrastructure is ex-

amined only with regard to passenger and
freight traffic.

TRANSPORT SYSTEM

TRANSPORT INFRASTRUCTURE
Transport networks Terminals Traffic control systems

TRAFFIC MANAGEMENT
Means of transport Traffic management organisations Regulations

Figure. The structure of transport system.

The capital value
of tra”3p0rt 3?_ Metro and tram lines 0,2 hillion € (1,2 billian FIM)
networks was Bilion
about 30 billion 25 Streets and planned roads 7,5 billion € (44,6 aillion FIM)
euro or 180 billion _ N -
Private roads 3,3 killion € (19,6 billian [TM)
FIM at the end of 0 L Ports 0,7 billicn € (4,4 billion FIM)
Airports 0,5 b llion € (3,2 billion FIM)
the year 2000. W'Lﬂbay.«,- 0,? b“i]I[I]ion €n vl I:I:iJI[IIion FIM)
15 Railways 2,6 billion € (25,3 billiecn FIM)
16—
Puklic roads 15.1 billion € (89,9 billien FIM)
o

Total 30,1 bill an € (179,4 billien 1M}

Figure. The capital value of transport networks owned
by the state, municipalities and private bodies at the
end of the year 2000.

2.1 The value and extent of
transport infrastructure

The total capital value of transport networks
(public roads, streets and planned roads,
private roads, railways, waterways, metro lines
and tram lines) and terminals (ports and air-
ports) was about 30 billion € (180 billion
FIM) at the end of the year 2000.

The total length of transport networks was
about 472 000 kilometres in the year 2000.
Road network is the most extensive of all
transport networks. In the table below, only
marked fairways have been included in the
waterway network. The length of air traffic
routes has not been determined.

Table. Transport infrastructure in Finland in the year 2000.

Transport infrastructure in Finland

Road iraffic
Public roads 78 000 km
- bridges 11 D00
- ferry connections 45
Streets 24 000 km
Private roads 350 000 km
Railway traffic
Railways 5 800 km
- metro lines 20 km
- tram lines 70 km
Walerway trafiic
Fairways 7 800 km
Inland waterways 6 100 km
- deep-water channels
in Lake Saimaa 800 km
- the Saimaa Canal A0 km
Navigational Aids 25 000
Significant coastal ports 50
- winter ports 23
- icebreakers 9
- significant inland ports 6
- fishing ports 100
Air traffic
Airports (regular service) 25



2.2 Current state of
transport infrastructure

International level

The European Union has started the develop-
ment of the so-called TEN-networks (Trans-
European Networks) to meet the needs of
international transport. Through the Trans-
European transport networks, the aim is to
provide sustainable mobility for persons and
goods in the European Union in best possible
social circumstances emphasising traffic safe-
ty.

The European Commission adopted in Octo-
ber 2001 a proposal to amend the current
decision of 1996 regarding the TEN Guide-
lines. This proposal is currently under the
reading of the European Parliament and the
Council. The Nordic Triangle will remain as
one of the priority projects according to the
proposal. A decision by the European Parlia-
ment and the Council to incorporate seaports
and inland ports in the TEN network was
adopted separately in May 2001.

The length of the TEN- road network in Fin-
land is about 5050 kilometres and the length
of the TEN-railway network is about 3280
kilometres. The TEN-airport network includes
22 airports in Finland which have been clas-
sified as international connecting points, com-
munity connecting points as well as regional
and accessibility points. Only Helsinki-Vantaa
airport belongs to the highest class in Fin-
land. The TEN-port network includes 18 sea-
ports as well as the ports in Lake Saimaa.
The most important ports with regard to inter-
national passenger traffic are Helsinki, Turku,
Mariehamn, Eckerd and Vaasa. The busiest
ports in freight traffic are Skoéldvik, Helsinki,
Kotka, Naantali, Raahe, Rauma, Hamina and
Turku.

The sea connection across the Baltic Sea is
the most important connection for Finnish for-
eign trade. The freight volumes on this "mo-
torway of the Baltic Sea” correspond to the
daily traffic of almost 13 00O lorries. Long
distance to the markets and severe weather
conditions add to the logistics costs of the
Finnish companies, which are about 2-3 times
higher as compared to the core regions of the
European Union. The Baltic Sea Route is a
part of the intermodal transport chain from
Finland to the EU markets, which should be

operational in all circumstances around the
year. The development of this connection
requires e.g. efficient icebreaking, smoothly
flowing ground transport connections to ports
and logistic solutions as well as the use of
modern telematics applications in the infor-
mation management of transports.

The international road network is quite exten-
sive and serves traffic well. Lorry traffic is
occasionally congested at the Russian border
stations. The growing traffic across the east-
ern border has also caused traffic safety prob-
lems on main roads 6 and 7 in southeastern
Finland.
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The "Motorway of
the Baltic Sea” is the
most important
connection for
Finnish foreign

trade. The freight
volumes of it corres-
pond to the daily
traffic of almost

13 000 lorries.
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Roads and streets of national significance include

main roads

roads of the TEN-network and European roads

roads and streets leading to winter ports

roads and streets leading to airports with regular service, also with military aviation
roads and streets leading to travel centres and cargo terminals of national significance

Railways of national significance include

main railway network

railways leading to official border crossing points

railways leading to winter ports

railways leading to travel centres and cargo terminals of national significance
metro lines in the Helsinki Metropolitan Area

the following new rail lines:

- railway to Helsinki-Vantaa airport (so-called Marja railway)

- metro line extension to Espoo

- Kerava-Lahti direct line

Ports and waterways of national significance include

ports in year-round operation, so-called winter ports
fairways for maritime commerce

Airports and air navigation systems of national significance include

all airports with regular service, also airports of military aviation and air navigation
systems

Telecommunication networks and systems of national significance include

particularly national distribution networks and telecommunication networks of mass
media

air navigation systems in all airports with regular service and military aviation
navigational aids and traffic control systems of fairways for maritime commerce and
military navigation

meteorological and hydrological survey systems

telecommunication systems of national defence and frontier supervision

The duration of a train trip from Helsinki to
St. Petersburg is currently about 5,5 hours.
The goal is to reduce the travel time to 3
hours. This can be achieved through smooth-
er border crossing operations, the develop-
ment of rolling stock and railway investments
(e.g. Kerava-Lahti direct line).

The biggest problem in international air traf-
fic has been the congested European airspace
and the resulting delays of flights. It is dif-
ficult to open up new connections from Fin-
land to the congested Central European air-
ports. The reasons behind the congested air-
space include administrative structures and
unorganised air navigation services.

Small measures for improvement are needed
in waterway infrastructure to secure safety,
as vessel fleet and navigation methods devel-
op. In addition, the development of econom-
ic life may argue for the deepening of some
fairways. Some of the fairways in the Gulf of
Bothnia have become shallow and are in the
need of dredging. There will be significant
development needs in port infrastructure in
the near future due to growing traffic vol-
umes at ports and changes in cargo handling
methods. The road connection to the port of
Kokkola is the most problematic connection
of existing ports. There are no significant
problems in railway connections. Also, the
icebreaker fleet should be modernised in the
near future.

National level

Transport networks of national significance
both in passenger and freight traffic as well
as data communication networks and systems,
which have been identified in the national
land use goals, constitute the basis for the
transport system at national level. The gov-
ernment made a decision on the national land
use goals in 30.11.2000 and they became
valid in 26.11.2001.

Passenger traffic requires safety and smooth-
ly flowing traffic conditions in road network.
The level of service on main roads is for the
most part at adequate level. Some conges-
tion occurs mainly on main road 1 and the
main roads of some urban areas. Some main
roads also have segments with insufficient
geometry and cross section.
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Freight traffic sets two essential requirements  There are no significant problems in air traf-
on road transports: cost efficiency and punc-  fic network, and airports are developed ac-
tuality. Carrying capacity is important on those  cording to demand. The Finnish Civil Aviation
road network segments, which have transports ~ Administration applies a network principle in
of industry and construction activity that de- the maintenance of airports, and thus indi-
mand cost efficiency. Correspondingly, vidual airports do not have to be profitable.
smoothly flowing traffic conditions are emp-

hasised on those road network segments,

which have transports of retail trade and pro-

ducts of high technology industry that de-

mand punctual delivery times.

Many railway sections have met with poor
traffic conditions during 1970s and 1980s.
Also, many serious accidents have occurred
in railway traffic in recent years. Therefore, a
continuous upgrading of railway network, the
electrification of some railway sections in
northern Finland, the removing of level cross-
ings and providing safety investments (e.g. Ft
the extension of automatic train protection)
are essential measures for development in rail-
way traffic. In passenger traffic, improving the
competitiveness of railway traffic requires the
extension of the high-speed railway network.
There are capacity problems on some railway
sections in the commuter rail traffic of the
Helsinki Metropolitan Area.

Waterways are mainly in good condition with

regard to transport needs. The waterways in

Lake Saimaa are the only inland waterways,

which are part of the transport networks of

national significance. The lease contract of Congestion in 2000
the Saimaa Canal will expire in the year 2013.
According to the government policy made in
the year 2000, the Saimaa Canal will provide occasional problems
the sea connection from the inland waterways == frequent problems
of Finland also in the future.

== NO problems

Ports have normally a sufficient number of

quay berths. The problem is that all the quay

berths do not meet the current demands. The y

allocation of quay berths, or quay capacity at A e ¥
wrong locations with regard to demand, is 7

also a national problem.

Continuing the upgrading

of railway network is

important for maintaining Figure. Problems in the level of service on the most

the com. pe titiveness of important main roads due to insufficient capacity in the
year 2000.

railway traffic.
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Administrative
borders make the
implementation of
transport system
plans difficult

especially in large
urban areas.

Roads are usually
the only transport
connections in rural
areas. Therefore,
smoothly flowing
road connections

are the basic
requirement for the
vitality of rural
areas.

Urban areas

Street network and some entrance and through
traffic roads constitute the basis of the pas-
senger transport system in urban areas. Pub-
lic transport also uses metro, tram and rail-
way network in the Helsinki Metropolitan Area.
Pedestrian and bicycle ways are significant
elements of the transport system of urban
areas.

Street network supplemented by public road
network also constitute the basis of freight
transport system. There is a railway connec-
tion for heavy transports to several industrial
plants and areas as well as to cargo terminals
in urban areas.

One significant problem in urban areas is the
difficulty of coordination in the implementa-
tion of regional transport system plans. The
biggest problem has been the fact that differ-
ent organisations cannot commit themselves
in the same way to the plan implementation,
although the plans have been jointly prepared
and adopted. For more efficient plan imple-
mentation, the Ministry of Transport and Com-
munications has decided to start preparing
letters of intent of all transport system plans
with organisations participating in the prepa-
ration of the plan.

The extension of the metro line from Helsinki
to southern Espoo has been argued for years
in the Helsinki Metropolitan Area. Study on
the alignments of the so-called western metro
line is being conducted.

There are several hundred kilometres of main
roads in poor or congested condition in urban
areas. The discontinuity of the network of pe-
destrian and bicycle ways is a problem. There
are also problems in the condition and main-
tenance level of pedestrian and bicycle ways.

Some road and transport connections to ports
are narrow and congested. Some road con-
nections to airports also have problems.

The industrial railways in urban areas are usu-
ally managed by the city or by a single indus-
trial plant. Most of these railways are in poor
condition.

Rural areas

Smoothly flowing road connections constitute
the basic requirement for the development of
rural areas. Road connections are very impor-
tant in rural areas, as they usually are the
only transport connection. Railways are not
very significant in the passenger traffic of rural
areas any more. Waterways are significant
mainly in the archipelago municipalities.

Daily transports in rural areas use the low-
volume road network (regional and local roads)
and private road network.

Gravel roads have the biggest problems in the
low-volume road network. Their condition has
deteriorated, as measures for improving the
road structure have been reduced in recent
years. There are about 28 000 kilometres of
gravel roads and weight limits have been set
for 3000-7000 road kilometres in recent years.
Spring thaw and weight limits cause delays
to bus traffic and to daily transports of agri-
cultural products and raw wood. Most of the
problems of spring thaw can be found on the
gravel roads of central and northern parts of
the country. Also, paved low-volume roads have
problems in carrying capacity and problems
of poor pavement condition.

Also, the condition of private roads is deteri-
orating. After the year 1995, the government
has hardly granted any financial support to
the maintenance of private roads. Private roads
are important to the vitality of rural areas, as
considerable amount of residential and in-
dustrial activity is located along these roads.

Road connections will be important to the
development of rural areas also in the future,
as new means of livelihood, such as tourism
and other service activities, require good road
connections.



Summary of the existing problems in transport infrastructure

Table. The most significant existing problems in transport infrastructure.

Transport system

[nternational

»

Road and streets

Road E18 Turku-
Vaalimaa

Railways

Capacity problems
in the railway
network of southern
Finland, particularly
between Helsinki-
Riihimaki
Helsinki-St.
Petersburg railway
connectian

Waterways

Fairways in

the Gulf of Bothnia
become shallow
Significant
development needs
in port
infrastructure in
the near future due
to growing traffic
volumes at ports
and changes in
cargo handling
methods

Airports and air
routes

L

Delays of flights in
Finnish airports
due ta the
congested airspace
in Europe
Competition and
congested airports
in Central Europe
make it difficult ta
open up direct
flights from
Finland to Central
Europe

gravel roads

Spring thaw and
related problems
Poor condition of
paved low-volume
roads

Condition of private
roads is deteriorating

low-volume railways

problems

National « [nadequate level of ¢  Ageing and poar s The question of Discontinuing
service on same main condition of port location in the sarvices on routes
road connections superstructure on Helsinki with low number of

many railway Metropolitan Area passengers
sections e«  Connection of Possible reduction
« Electrificatian still inland waterways to of airport network
under construction the Gulf of Finland
o Traffic safety
investments still
under construction
« Problems in
extending the high-
speed railway
network

Urbhan areas e Difficulties in the «  Poor condition of e  Narrow and Problems in the
coordination and many industrial and congested road and road connections
implementation of other private street connections of some airports
transport system railways to ports
plans « Extension of the

¢ Congested main metre line in the
streets In poor Helsinki
condition Metropolitan Area

« Discontinuity, « Capacity problems
poar condition on some railway
and maintenance sections in the
level of pedestrian commuter rail traffic
and bicycle ways of the Helsinki

Metrapolitan Area
Rural areas e Poor condition of «  Poor condition of o Na significant Na significant

problems
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Figure. Milestones of

transport infrastructure.

1985

1995

1990

1980

1975

3. CHANGES IN OPERATING

ENVIRONMENT

The changes in society also reflect in trans-
port and its operating environment. Signifi-
cant factors of change include economic de-
velopment, changes in industrial structure,
population development, the development of
regional and community structure, technolog-
ical development, internationalisation, the EU
transport policy and different human values
(environment, traffic safety, individualisation).
Also, the development of logistics, intermodal
cooperation and the competition between the
modes of transport have their own impacts.

3.1 Economic development

The development of national economy has a
direct impact on passenger and freight traf-
fic. The growth in the GNP promotes the
mobility of people by all modes of transport.
Economic development is reflected in freight
traffic through increasing volumes and value

Leppavaara urban railway 2001

Decisions on the Kerava-Lahti direct line and on
the Road E 18 matorway Muurla-Lohjanharju 2001
2000 Completion of the Porvoo-Kaskenkyla total finance
project 2001

Camplelin of Llhe Jarvenpaa-Lahli projecl of
shadow lall linance 1993

The VTS {vessel tratfic service) ~avigation system
1996

Intreduction of Pendoline S220 high-speed train
199

First rulti-pJraose icebreaker 1993
Main road with by-pass lanes between Jarvenpaa-

Mantsala 1991

Martinlaaksn cemmuter railwey 1991

First registration of alectric vehicles 1990

Decision on the automnatic train protectian system

1289

1970 Gomplelion of Lhe Helsinki melra lire 1982

Take otf ¢t the last steam locemetive 1976

1965

First semi-motarway (Mantsala by-pass road) 19/2

Start of the electrification of railway netwaork
(Helsinki-Kirkkenummi) 1969

1960

The Saimaa Canal 1968

First motarway (Tarventie) 1962

1955

Helsinki-Vantaa ai-pat 1952

of freight. Economic development is directly
reflected in company operations and trade
volumes and the change in the number of
trips is directly dependent on the activity of
business operations.

The development of the GNP also affects the
development of national economy. It is pos-
sible and there is need to invest more on
transport networks during favourable econom-
ic development than during unfavourable eco-
nomic development.

Economic development has a very significant
impact on the demand of road and air traffic.
The impact on the demand of railway and
waterway traffic is slightly smaller.

3.2 Changes in industrial
structure

The industrial and production structure of
Finland is in the state of change. The tradi-
tionally strong branches of industry, forest
industry and metal industry, have been sup-
plemented by electronics and communications
industry, which is a significant sector of na-
tional economy, and is mainly concentrated
on large growth centres.

Retail trade structure has changed significant-
ly. Especially, the construction of supermar-
kets outside of city centres has changed both
shopping behaviour and work trips. Simulta-
neously, retail trade, banking and postal serv-
ices have disappeared or decreased from
smaller population centres.

In freight traffic, the changes in industrial
structure have the most significant relative
impact on the growth of air transports and
the most significant absolute impact on the
growth of road transports. Impacts are not so
significant on other modes of transport. The
growth in service sector somewhat contributes
to the increase in light freight traffic. The
changes in industrial and production struc-
ture have the most significant impact on road
transport infrastructure.



3.3 Population development

The national migration in Finland has been
very strong in the 1990s. The direction of
migration has been from the rural areas to
cities and built-up areas as well as to few
growth areas from different parts of the coun-
try. The largest growth areas include the sub-
regions of Helsinki, Oulu, Tampere, Turku and
Jyvaskyla.

The population of Finland is ageing. Accord-
ing to the forecast by the Statistics Finland,
the share of persons over the age of 64 will
increase from the existing 15 % to 26 % by
the year 2030.

Household size has continuously decreased
and the number of single dwellers has in-
creased. The decrease of family size and the
increasing number of single dwellers improve
the opportunities for holiday travel.

Traffic volumes can experience significant
local changes due to population development,
which can especially affect the infrastructure
needs of road traffic.

3.4 Changes in regional
structure

At national level, the regional structure of
Finland, which constitutes of centres at dif-
ferent hierarchical level and connections be-
tween them, can be divided into central re-
gions and sparsely populated peripheral are-
as. The central regions act as both nationally
and locally significant growth centres and
constitute the basis of the regional structure
in Finland. At national level, Finland can be
divided into three development zones based
on factors of regional development. These
development zones can be characterised as
follows:

. The centre regions of southern Finland
adjacent to the Helsinki-Tampere and Hel-
sinki-Turku transport networks as well as
the centre region of Oulu constitute the
development zone of international economic
activity and growing population (primary
zone)

« The centre regions of the development zone
of middle-Finland include large growth
centres, lower level centres of structural
change as well as local centres of periphe-
ral areas (secondary zone)

Sparsely populated zone of local centres(®
- decrease of population
from rural areas and centres

Zone of growth and structural change(@

- larger centres are potential growth centres

- declining centres of structural change and -
rural areas with local centres T

O\ /
\ :L., _-\

f "\
Growth centre zone of N
southern Finland and Oulu ® \

(‘

- central zone at
international level
- zone of economic growth
and positive migratory balance 3

\ R."van [

Centre region

Capital city, national centre

Provincial centre .
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Figure. Development zones of regional structure in Finland.

Traffic volumes can
experience signifi-
cant local changes
due to population
development, which
can affect the

infrastructure needs
of especially road
traffic.
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The development
potential of traffic
information and

control systems is
high.

« The development zone of eastern and north-
ern Finland includes lower level centres of
structural change or declining development
as well as sparsely populated peripheral
areas (tertiary zone).

The changes in regional structure have a sig-
nificant impact on the demand of road pas-
senger traffic. It can be roughly stated, that
the demand increases in the primary zone
and decreases in the tertiary zone with the
exception of some urban areas. The charac-
teristics of the primary and tertiary zones can
be found in the secondary zone. The concen-
tration of population and economic develop-
ment in southern Finland slows down the
growth of domestic air traffic.

The changes in regional structure do not have
a significant impact on the total demand of
freight traffic. On the other hand, local chan-
ges can be significant.

The changes in regional structure have an
impact on the transport infrastructure of all
modes of transport.

3.5 Development of
community structure

The community structure of many cities and
built-up areas is dispersed. This is the case
especially in growing urban areas. Simultane-
ously with dispersal, the community structure
also integrates and becomes denser.

Dispersed community structure promotes the
demand for car traffic and the need for roads
and streets, and at the same time, the oper-
ational conditions of public transport and
pedestrian and bicycle traffic become weak-
er.

3.6 Technological
development

Environmental questions, economic efficien-
cy and changes in human values will guide
technological development in the future. No
special revolutions can be foreseen in the
technological development with regard to the
means of transport and transport networks
excluding more environmentally-friendly en-
gine technology of passenger cars.

The development potential of traffic informa-
tion and control systems is significant. Many
of the future applications cannot even be
foreseen yet. Due to extensive transport net-
work with relatively low traffic volumes, it can
be argued for, that Finland could be the fore-
runner in adopting information technology
based on satellite positioning of vehicles and
telecommunications instead of technology
based on roadside traffic guidance. One pos-
sible application of the new technology is
traffic demand management through flexible
pricing.

The impacts of technological development on
national road network are relatively small.
Qualitative changes are more significant in
railway network (e.g. development related to
automatic train protection, electrification and
the introduction of high-speed trains). In ur-
ban areas, demand management technology
creates a possibility for more efficient use of
transport network, the adoption of flexible
transport pricing systems, and thus reduces
or postpones investment needs. The change
is stronger with regard to terminals than to
transport networks. The greatest pressure for
change concerns the infrastructure of traffic
information and control systems.

3.7 Internationalisation

Finland and Finnish companies have experi-
enced rapid internationalisation. With the EU
membership, the mobility of people and goods
became significantly easier. The adoption of
euro will make it even easier to travel in for-
eign countries and facilitate economic and
other interaction with foreign parties. Also, at
global level, Finland will participate more fre-
quently in international cooperation.

The three dimensions of international coope-
ration in the transport sector include the EU
transport policy, cooperation with other Nor-
dic countries and cross-border cooperation with
Russia and the Baltic countries. The enlarge-
ment of the EU will also have an effect on
the transport sector.

Internationalisation will have significant im-
pacts on the transport system of all modes of
transport. However, internationalisation most-
ly contributes to the increasing demand of air
traffic. The significance of global transport
chains will be further emphasised and the



transport system and infrastructure of Finland
should also be examined as part of the global
transport chain. Therefore, special attention
should be paid on the operation of ports and
air terminals as well as on their ground trans-
port connections.

3.8 The EU transport policy

The principles of the EU transport policy have
been presented in the White Paper, which
was adopted by the Commission in 12.9.2001.
The main theme of the White Paper is the
growth of transport and related problems in
Europe as well as solutions to them. This
challenge has been approached by:

. examining the transport system as a whole

« proposing measures for improving the effi-
ciency and operation of transport system

. comparing social, economic, human and
environmental impact relations

. promoting the use of transport pricing with-
in a common framework

« utilising the development of technology and
telematic systems.

The White Paper emphasises the need for
making selections. The competition between
the modes of transport should be controlled
so that congestion and the dominance of road
transports can be alleviated. Financing should
be secured for the necessary improvements of
infrastructure. The number of fatalities in
traffic should be reduced to half by the year
2010. The methods of pricing should be
adopted more commonly. Human needs and
expectations should be satisfied with better
transport services.

According to the White Paper, the harmonised
development of the modes of transport re-
quires the improvement of road traffic qual-
ity, the development of the vitality of railway
traffic, the management of growth in air traf-
fic, the development of the coordination be-
tween sea and inland waterway traffic as well
as the promotion of intermodal cooperation.

3.9 Human values

Human values will change in time. Human
values, which strongly affect traffic and trans-
port infrastructure, include the growing sig-
nificance of environment and traffic safety as
well as the emphasis of individuality.

The significance of environment has increased
in all sectors of life, as human knowledge on
environmental aspects and problems as well
as concern about the state of the environ-
ment has increased. The importance of envi-
ronmental aspects has in many cases changed
from a “factor worth considering” to a guid-
ing factor. The significance and the impact of
environment in transport can be examined at
three levels: at local/company level, at na-
tional/economic area level (e.g. the EU) and
at global level.

The aspects of environmentally-friendly trans-
port system can be improved by technological
development, regulations and agreements,
economic guidance and pricing as well as by
improving the environmental performance of
transports and mobility (combined transports,
environmental management systems).

The underlying principle of social policy is to
aim at ecologically sustainable solutions: ex-
isting infrastructure should be developed and
used as efficiently as possible, traffic mini-
misation is the goal in zoning, public trans-
port as well as pedestrian and bicycle traffic
are the favoured modes of transport and the
management of environmental impacts is
emphasised in transports during the entire
life cycle of the product. “Green logistics” is
an important part of the competitiveness of a
company.

The restrictions of particularly carbon dioxide
emissions affect mobility and transports at
global level. The culmination of the carbon
dioxide problem may lead to a new type of
transport pricing and to need for mobility
restrictions. This results in growing logistics
costs and increasing challenges for interna-
tional companies, so that the evaluation of
the passenger and freight transport needs will
have even stronger position in decision-mak-
ing. In some cases, companies may even have
to search for local market areas instead of
global market areas.
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The importance of
environmental
aspects has
changed from a

“factor worth
considering” to a
guiding factor.
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Vision on traffic
safety: Nobody has
to die or be seri-
ously injured in

traffic.

Environmental aspects support the develop-
ment of railway and waterway traffic.

The valuation of traffic safety has grown in
recent years. According to the new “Traffic
Safety Plan of 2001-2005"” which was pub-
lished in November 2000, the traffic safety
vision in Finland is as follows:

“Road transport system should be planned so
that nobody has to die or be seriously injured
in traffic. The goal of this plan is to create
preconditions for the continuous development
of transport system so that there will be a
maximum of 100 fatalities in traffic around
the year 2025.”

The implementation of the traffic safety vi-
sion will call for changes in several sectors of
road transport system. The significance of
traffic safety has also grown in railway and
waterway traffic. The demand for traffic safe-
ty has traditionally been high in air traffic.

Individuality will become more important both
with single dwellers and families. Individual-
isation is one of the essential forces of change
in the development of logistics. Consumers
wish to buy products and services that are
tailored to their individual needs. The number
of leisure trips and trips related to different
spare time activities will increase. Individual-
isation will slightly promote the demand for
road and air traffic both in passenger and
freight traffic. The impacts of individualisa-
tion can mostly be seen in the growth of small
and fast shipments in road traffic.

3.10 Development of
logistics

The significance of know-how in logistics, as
a competitive factor of companies, will be-
come even more important due to the grow-
ing significance of customer orientation and
individuality, the globalisation of trade, the
networking of companies and the shortening
of product life cycle. The characteristics of
the development of logistics include the au-
tomation of terminal and port operations, the
common utilisation of information technology
at different parts of transport chain, the high-
er frequency of sea transports, the better in-
tegration of the different parts of transports
into the transport chain, less warehouses and
shorter storage times as well as the special-
isation of terminals and transport entrepre-
neurs. The transport volumes of products with
high unit costs will increase and then trans-
port cost is not always the most important
factor, but the good level of service and punc-
tuality.

Although the development of logistics mostly
affects the demand of air traffic, it will have
a significant impact on the infrastructure of
all modes of transport.

The level of service
and punctuality are
often more impor-
tant factors than
cost in the trans-
ports of products

with high unit cost.




3.11 Intermodal cooperation
and competition

Intermodal cooperation will increase both in
passenger and freight transport chains. Travel
centres and cargo terminals are in the key
position in this development. Intermodal co-
operation will also increase in road traffic;
operational transport chains will develop (e.g.
passenger car or bicycle — bus — pedestrian
traffic).

High-speed railway traffic will increase the
competition between railway traffic and air
traffic especially on short and medium dis-
tances. The growing significance of environ-
mental aspects and the changes in transport
pricing may cause changes in the traditional
shares of transport modes.

significant
increase
|

increase

Factor of change

Economic growth

Population development

Technalogical development
Internationalisation

EU transport policy
Human values

Passenger traffic

- traffic safety
- individualisation

Economic growth

Population development

Technelogical development
Internationalisation

EU transport pelicy
Human values

- environment

- traffic safety

- individualisation
Development of logistics

Freight traffic

Changes in preduction structure

Changes in regional structure
Development of community structure

Changes in production structure

Changes in regional structure

3.12 Summary of the impacts
of the factors of change on
traffic demand

A summary of the impacts of the different
factors of change on the demand of passen-
ger and freight traffic is presented in the
figure below.

The figure shows that economic development
and internationalisation have the greatest
contribution to growing traffic demand. On
the other hand, the growing emphasis of
environmental issues mostly reduces traffic
demand. The impacts of the factors of change
on demand can primarily be seen in road
traffic.

no significant significant
impact decrease decrease
| |

Road Railway Waterway Air

- envirenment (car / public transport)—___
1]

Development of community structure_
A [ I —
B A

Figure. Impacts of the factors of change of operating environment on traffic demand during the years 2000-2020.
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The more
congested
European
airspace will

cause delays
to flights
departing from
Finland.

4. IMPACTS OF CHANGES ON
TRANSPORT INFRASTRUCTURE

The changes in operating environment have
different impacts on the transport infrastruc-
ture of different modes of transport. Impacts
within the same mode of transport can be
very different at different levels of transport
system (international, national, local).

4.1 International transport
system

The most significant factors of change, which
affect the infrastructure of international trans-
port system, include economic development,
internationalisation and the EU transport pol-
icy, the growing significance of environmen-
tal aspects and technological development.

The impacts of the factors of change on the
international transport system are primarily
reflected in air and waterway traffic. The
impacts of change on road and railway traffic
are smaller.

The most essential impacts of change are the
following:

* The increasing demand of air traffic both
in passenger and freight traffic requires
that international connections are also
needed from other airports than Helsinki.
The growth of air traffic contributes to
increasing congestion in the European air-
space, which is also reflected in the air
traffic of Finland as even longer delays of
flights.

* Air navigation systems are being developed.
The European air navigation systems will
develop towards a coordinated and, in the
long run, centralised system managed by
one organisation. The navigation system will
develop from the existing ground radar
technology towards satellite navigation.

The congestion of airspace will shift trips
and transports to fast ferry links in water-
way traffic.

The speed and frequency of vessels will
increase in waterway traffic. The growing
speed does not, however, have significant
impacts on waterway infrastructure.

With the automation of cargo handling
methods, the need for land area at ports
will decrease and land use will become
more efficient. Also, storage needs will
decrease. Therefore, more capacity is need-
ed for the ground transport connections
(roads, streets, railways) of ports.

The networking of ports will increase. The
cooperation of the pairs of ports, such as
Kotka-Hamina, Turku-Naantali, Pori-Rauma,
and Oulu-Kemi, will become more active.

New types of ship technological solutions
will promote the need for specific terminal
and quay solutions required by ships.

The growing significance of environmental
aspects can be seen in waterway transport
infrastructure, e.g. in the organisation of
waste management and warehousing at
ports.

The development of navigation and traffic
control systems will improve traffic safety
and change the need and nature of fairway
marking of waterway connections.

Telematic and information technological
solutions will allow for even faster and more
accurate communication between the dif-
ferent bodies of the logistic chain. They
will enable e.g. a scheduled flow of goods
and the timing of freight traffic so that
e.g. part of the cargo to RoRo-ships will be
transported directly from road to ship. The



need for warehousing capacity will be
smaller at ports.

e The smooth operation of the logistic chain
will become an important competitive ad-
vantage in the international transport sys-
tem. The reliability, sufficient capacity and
traffic safety of ground transport connec-
tions to ports and airports should be at-
tended to.

e Important road and railway connections
include the Nordic Triangle, Helsinki-St.
Petersburg-Moscow transport corridor, the
Barents Euroarctic transport area, Via Bal-
tica and the Bothnian Arc. The develop-
ment need for connections to Russia will
depend on the social development of Rus-
sia.

4.2 National transport
system

Trips and transports in the national transport
system usually occur between regional cen-
tres. Economic development, the changes in
industrial structure, technological develop-
ment, environmental and safety issues as well
as intermodal competition have the most sig-
nificant impacts on the national transport
system. The impacts of the factors of change
are mostly reflected in road, railway and air
traffic. Impacts on waterway traffic are small-
er.

No significant changes can be foreseen in
modal split. Environmental and social view-
points generate the greatest pressure on the
shift in modal shares. The future of road traf-
fic will also primarily decide the infrastruc-
ture development needs of the other modes
of transport. The management of environmen-
tal hazards of vehicle traffic has a key role
with regard to the future of the entire trans-
port system.

The most significant changes in the national
transport system are related to traffic infor-
mation and control systems. Information and
control systems will become a separate sector
of infrastructure and they consist of traffic
monitoring and measurement, traffic data
banks and analysis systems as well as the
transmission system of information and con-
trol data. Information and control systems
overlap different areas and the modes of trans-
port.

More intermodal terminals are needed. The
travel centre network in passenger traffic
enables flexible travelling using several modes
of transport as well as supplies efficient and
inexpensive information to passengers. The
role of the technology serving feeder traffic is
increasing. Particular technology with regard
to the handling and compatibility of transport
units is developing in freight terminals.

High-speed railway connections will be con-
structed between the regional centres of Fin-
land. In addition to the upgrading of railway
network, higher speeds require the renewal of
rolling stock. There will be increasing compe-
tition between railway and air traffic,

Monitoring and
measurement

Data banks and
transport system analysis

Traffic Traffic
information control

\J \J

Traffic demand
(trips)

Transport
|

Figure. The process of traffic information and control system.

Road traffic

National information and contral system
including all modes of transport

Subsystems in
urban areas

Air traffic

Figure. Traffic information and control system overlaps
regions and the modes of transport.
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Multimodal trans-
port chains will
become more
common in passen-
ger and freight
transports, which

create a need for
more travel centres
in passenger traffic
and freight termi-
nals.

Railway traffic

Waterway traffic
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The competition
between railway
and air traffic
will increase, as
the high-speed

railway network
is extended

when the high-speed railway network is ex-
tended. It is estimated that the number of
passengers in air traffic will mostly decrease
at short and medium distances (less than 350
km).

The proposed new charges due to environ-
mental reasons will reduce the competitive-
ness of air traffic. The competition between
airlines may also increase on domestic routes.
There is a danger that regular services will be
discontinued on short domestic routes. The
role of municipalities in developing and main-
taining the airports having low passenger vol-
umes will increase in the future.

The demand of air traffic will grow signifi-
cantly on long domestic routes. The level of
service and safety of the road connections to
busy airports should be paid more attention
to so that the logistic chain in both passenger
and freight transports would be competitive
enough.

The qualitative development of road network
focuses on completing the motorway network

=== Railway of

== High-speed railway

— Road or styeet of
national significance

natienal significance

and improving the main road segments. New
technological solutions include e.g. narrow
four-lane motorways. Semi-motorways will be
replaced by motorways or by narrow motor-
ways. Traffic safety on main roads will be
improved as part of other development or by
separate measures. Pavement will be devel-
oped to be more durable and quiet. The de-
velopment of construction technology will
introduce more durable and lighter structures.
New chemical and mechanical anti-skid met-
hods will be developed to replace the use of
road salt.

The greatest change with regard to road traf-
fic is the development of information and
control technology, which requires e.g. the
development of traffic monitoring and infor-
mation transmission systems. Due to exten-
sive road network having relatively small traf-
fic volumes, there are no similar pressures
and possibilities to build an extensive infor-
mation and control system based on roadside
technology in Finland when compared to

Figure. High-speed railway network in the year 2020.



Central Europe. Therefore, a potential alter-
native in Finland, unlike in Europe, is a quick
adoption of information and control technol-
ogy based on telecommunications and satel-
lite positioning of vehicles.

High-speed railway traffic and the need for
raising axle loads of freight trains require
appropriate measures in railway network.
Therefore, electrification, the construction of
automatic train protection, the removing of
level crossings and the upgrading of structure
are under construction.

It is possible to slightly increase the share of
combined transports on long railway connec-
tions. The profitability of transports requires,
however, the development of terminal opera-
tions both at loading and unloading sites
(particularly in Pasila and Oulu).

In air traffic, air navigation systems will de-
velop towards a coordinated and, in the long
run, centralised system based on satellite
navigation.

Due to extensive road
network having relatively
low traffic volumes, the
information and control
technology based on
telecommunications and

satellite positioning of
vehicles will be adopted
faster in Finland than in
the rest of Europe.

4.3 Transport system in
urban areas

The location of an urban area or the develop-
ment zone of the city has a significant im-
pact on the development of the transport
system in urban areas. The factors of change,
that contribute most to the transport system
in an urban area, include:

e in the zone of growing demand or the
development zone of southern Finland and
Oulu
- favourable economic development
- population growth
- industrial structure (very high share of

services, high share of industry)

- changes in regional and community
structure, dispersal and denser struc-
ture, great pressure on growth

- changes in human values and increas-
ing focus on environmental and safety
values

- utilisation of new technology;

¢ in the zone of growing/decreasing demand

or the development zone of middle-Finland

- economic development, tighter public
finance imposes a threat

- industrial structure (high share of serv-
ices, high share of industry)

- increasing focus on environmental and
safety values

- ageing of population;

e in the zone of decreasing demand or the
development zone of eastern and northern
Finland
- decreasing and ageing of population
- change in industrial structure and low-

er number of jobs
- tighter public finance.

The changes in operating environment in ur-
ban areas affect the traffic volumes on roads
and streets, and also the commuter rail traf-
fic in the Helsinki Metropolitan Area. The
impacts can be seen more clearly in urban
areas than in national transport system.

High-speed

railway traffic and
the need for
raising the axle
loads of freight

trains require
appropriate
measures in
railway network.
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The location of a
city either in an
area of growing
population or in an
area of decreasing
population has a

significant impact
on the development
urban transport
system.

Urban areas in the development zone of

southern Finland and Oulu

The growing traffic demand is partly met by
the construction and improvement of trans-
port networks and partly by traffic manage-
ment (car traffic) to meet the tolerance of
urban environment. Transport system will be
occasionally congested, especially during rush-
hour traffic.

Measures for improving traffic environment and
safety as well as measures related to the traf-
fic management of passenger cars are impor-
tant in the development of urban transport
infrastructure. Only few new roads will be
constructed and some of them are ring roads.
The level of service of old roads is mainly
improved by junction improvements. City cen-
tres will be made more comfortable by reduc-
ing surface parking, increasing underground
parking facilities and directing traffic under-
ground. Right-of-ways and the service level of
public transport will be improved. Public trans-
port terminals and bus stop arrangements as
well as feeder traffic (multimodal traffic) will
be developed. The network of pedestrian and
bicycle ways will be extended and the quality
of this network will be improved. Pedestrian
zones will be covered with roof and street
heating will become more common. New tech-
nology will be widely adopted in traffic con-
trol. The information and control systems of
urban traffic can be used in transport pricing,
and thus reduce the demand of e.g. passen-
ger car traffic.

The Helsinki Metropolitan Area has urban
railway traffic, but it is possible to construct
urban lines also in other large urban areas.
Metro lines will be extended and tram traffic
will be developed in the Helsinki Metropoli-
tan Area.

Urban areas in the development zone of
middle-Finland

The common direction of development is simi-
lar to the one in southern Finland. Municipal
finance is not, however, at the same level,
which limits transport infrastructure invest-
ments. Community structure will not become
so dispersed as in the centres of southern
Finland, although population will still grow.

Investments will be made for public transport
terminals and public transport will be devel-
oped in central city regions. Simultaneously,
the cityscape of centre areas will also be
improved. Parking facilities or underground
parking will be preferred. The network of
pedestrian and bicycle ways will be devel-
oped. There will be less big investments, and
the information and control systems of urban
transport will not be developed so widely as
in the centres of southern Finland.

In other centres, the focus of transport sys-
tem development is on measures emphasis-
ing traffic safety and environmental issues.

Urban areas in the development zone of

eastern and northern Finland

Population will only grow in built-up areas
due to migration, and the average age of
population is high. The amount of population
will, however, enable the supply of versatile
services. There will be no significant changes
in the community structure of urban areas.

The focus of transport infrastructure manage-
ment will be on maintenance. The number of
public transport users is small, but transport
services can still be provided without signi-
ficant subsidies. Safety and environmental
issues will be emphasised in urban transport
system development. There will, however, be
few investments. Typical investments include
improvements in pedestrian and bicycle traf-
fic and traffic environment.



4.4 Transport system in rural
areas

The economic development of rural areas is
often slow, but exceptions can be found. There
are big differences in economic development
between areas. The transport needs of rural
areas mainly rely on road traffic. Waterway
traffic has local significance in the archipel-
ago municipalities. The significance of rail-
way traffic is very small in rural areas.

Rural areas in the development zone of

southern Finland and Oulu

The population centres of sub-regions are
attractive with regard to economic activity and
their economic development is mainly based
on subcontractor industry and services. Popu-
lation will grow in the centre areas of sub-
regions and the age structure of population is
favourable. The economic development of
outlying areas will be slow and irregular.
Population will be decreasing and ageing. Also,
the number of jobs will decrease.

The focus of road management will be on
maintenance in rural areas. "Just-for-need road
management” will become more common in
the road management of rural areas. The
management of private roads is an economic
burden to people.

Small traffic arrangements will be made in
the population centres of sub-regions. They
mainly deal with improvements in pedestrian
and bicycle traffic as well as include small
projects promoting traffic safety.

Road traffic is the
main mode of
transport in rural
areas. The focus
of road manage-

ment is on main-
tenance in the
outlying areas.

Rural areas in the development zone of
middle-Finland as well as in eastern and

northern Finland

Economic development will be steady in the
population centres of sub-regions in middle-
Finland, while it will be slow and irregular in
other areas. Population will be decreasing and
ageing. Also, the number of jobs will decrease.
These zones are part of so-called recession
areas. Public finance is primarily based on
government subsidies. The increase in tour-
ism will promote traffic demand.

The road network in rural areas consists of
state-owned public roads and private roads.
The emphasis will be on the maintenance of
transport system and securing of connections.
However, the road maintenance level has been
lower with low level of financing and traffic
conditions have deteriorated. Public transport
will be based on on-demand traffic and the
vehicle fleet mainly includes taxis. Schools
have been closed due to decreasing number
of schoolchildren. This results in longer school
trips.

L L 7

School trips become
longer in rural areas
due to the closing of

schools.
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9. MOST SIGNIFICANT FACTORS OF
CHANGE AFFECTING TRANSPORT

INFRASTRUCTURE

5.1 General

The most significant social changes with re-
gard to transport infrastructure management
include:
national migration and the problems caused
by it in the transport infrastructure man-
agement of growing and decreasing areas
of population
changes in transport needs and infrastruc-
ture provided by changes in industrial and
production structure.

At national level, population concentrates on
few growth centres. At regional level, popula-
tion moves to cities and built-up areas. Most
of the growth occurs in the regions of Helsin-
ki, Tampere, Oulu, Jyvaskyla and Turku. The
areas of the greatest population decrease in-
clude the outlying regions of eastern, central
and northern Finland.

Locally, population development has a signif-
icant effect on traffic demand and transport

Sign ficant Medium Slighl
irn el impact mpact
|

infrastructure management. In the areas of
growing population, increasing traffic demand
promotes both the need for transport infra-
structure investments and the need for financ-
ing of public transport operations. In the ar-
eas of decreasing population, the greatest
problem is to maintain low-volume road net-
work in adequate condition with reasonable
costs to serve permanent residents and the
transports of agriculture and forestry.

The industrial and production structure of
Finland has changed significantly in the
1990s. The structural change in agriculture
has contributed to the decreasing number of
jobs in agriculture. The traditionally strong
branches of industry, forest industry and metal
industry, have been supplemented by indus-
try manufacturing high technology products.
This branch of industry is a significant sector
of national economy and is mainly concen-
trated on some growth centres, such as Hel-
sinki, Oulu, Salo, Turku and Tampere as well
as the surrounding municipalities.

Mo significant
impact

Road Railway Waterway Air

Prod.ction structure and ways of operation
- growlh in lrade and hi-Lech induslry
- increase in the degree of processing
- demand for punctuality increases n logistics

Papulation development

- internal migration and ageing of populaticn
investment needs of growing areas

- meefing the basic level of service on minar

transport connecticns

Technological developrnent

- traffic information and monitoring systems
vehicle tect nology

- transport infrastruct.re technology

Internationalisation
- |lels nki-3t. Patersburg connection
- the EU directives

the enlargement of the EU

Factor of change

Values and attitudes
regional equality

- social equality

- envirenmental questions

Figure. The impacts of the
factors of change in operating
environment on transport
infrastructure management.
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Figure. The turnover of the largest branches of industry in the year 1995 and forecast for the years 2000-2025.

5.2 Changes in industrial and
regional structure

The industrial and production structure of
Finland continues to change. With regard to
the sectors of production, wholesale and re-
tail trade will maintain its position as the
largest sector of production measured by turn-
over also in the future. The industry manu-
facturing high technology products (manufac-
turing of electrotechnical and optical instru-
ments = hi-tech as well as manufacturing of
machines, equipment and the means of trans-
port) has experienced the most significant
relative increase which, measured by turno-
ver, has risen to the level of so-called basic
industry (forest and chemical industry as well
as metal production). According to forecasts,
the turnover of industry manufacturing high
technology products will clearly exceed the
total turnover of basic industry by the year

2025. The increase in the turnover of indus-
try manufacturing high technology products
will mostly come from the hi-tech branch.

The concentration of production is also con-
nected to the change in industrial and pro-
duction structure. After the recession of the
past decade, the concentration of production
to the Helsinki Metropolitan Area and to oth-
er university regions has accelerated. For ex-
ample, a share of over 50 % of the turnover
in trade came from the Uusimaa Region in
the year 1998. The industry manufacturing
high technology products has a very strong
position in two regions, in Uusimaa and South-
west Finland. On the other hand, basic in-
dustry is more evenly distributed all over the
country.

As migration and the changes in industrial
and production structure continue, the regional
structure of Finland will also change: the
development gap between regions will in-

Trade High technology Basic industry
10%
26 % 22 % 30 % 10 %
3 9% 53 % 6 54 % 9%
4;“% 6 9%
2 o g 27 % 3%

mm |Jusimaa

mm South-West Finland
1 Tampere Region

= Northern Ostrobothnia
== Northern Savo

L Gthers, total

m Uusimaa

mm South-West Finland
=1 Tampere Region

™1 Northern Ostrobothnia
=1 Qstrobothnia

™ (thers, total

L Tampere Region
L Satakunta

m Kymenlaakso
mm Uusimaa

== South Karelia
= Others, total

Figure. The most important regions with regard to trade, industry manufacturing high technology products and basic industry

measured by turnover in the year 1998.

29

The concentra-
tion of produc-
tion to the

Helsinki Metro-

politan Area and
to other univer-

sity city regions
will continue.
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crease. As far as regional structure is con-
cerned, Finland can be divided into the growth
areas of southern Finland and Oulu, the areas
of growth and structural change of middle-
Finland as well as the sparsely populated areas
of structural change and decline of eastern
and northern Finland.

Due to the concentration of production and
changes in regional structure, travel and trans-
port needs will increase between growth cen-
tres. This may cause problems to smooth traf-
fic operations in main transport networks. In
areas of decreasing population, lower traffic
volumes will cause problems to transport in-
frastructure management, which in turn, will
affect e.g. the transports of forest industry
and agriculture.

5.3 Transport infrastructure
in growing regions

5.3.1 Growing regions and the rate of
growth

Population growth has concentrated in the
area of few sub-regions. Population increased
in 24 sub-regions in the 1990s. There were
20 sub-regions with growing population in the
year 2000 and the population growth was 29
400 people. The sub-regions of Helsinki, Oulu,
Tampere, Turku and Jyvaskyla had a share of
about 85 % of this growth. The share of
Helsinki sub-region was 13 300 people (45
%) and the share of Oulu sub-region was 4
600 people (16 %) of the increase in those
sub-regions which had population growth in
the year 2000. Oulu sub-region had the most
significant relative increase of population (2,5
%) in the year 2000.

According to the forecast by the Statistics
Finland, the migration of population to growth
centre regions will continue. It has been es-
timated that the population in growing sub-
regions will increase from less than 3 million
to about 3,3 million people during the years
2000-2020. Most of this growth will be di-
rected to the sub-regions of Helsinki, Oulu,
Tampere, Turku and Jyvaskyla also in the
future. It has been estimated that the popu-

Population growth

. lation of these sub-regions will increase from
by sub-region

the existing 2,1 million people to 2,4 million

1999 » 2000 people by the year 2020.
N -3 %
. o Also, economic growth has often been faster

in the growing areas of population when com-
pared to the rest of the country. Economic
growth has also concentrated on the growth
centre regions of southern Finland and Oulu.

5.3.2 The impact of change on the need for

transport investments

Only part of the development need of trans-
port system is caused by population growth.
Economic development has a significant im-
pact especially on vehicle traffic. Although it
cannot be said that transport problems or
measures for solving them are caused by
population growth or by some other factors,
the development need of transport infrastruc-
ture caused by population growth can be
roughly estimated based on the traffic de-
mand generated by population growth.

Suly-reaicr - ol Turko . Salo, He s inki. andl Parveo

Figure. Sub-regions with the most significant population
growth in the year 2000.



The need for transport investments caused by
population growth has been calculated based
on the fact, how significant is the need for
public financing in satisfying the demand
caused by population growth in growth cen-
tres. According to calculations, the annual
cost of transport system development caused
by population growth will be 26 million €
(about 155 million FIM) during the years
1998-2010. This estimate only includes the
calculated costs due to population growth and
does not include all investment needs of
growth areas.

The share of road and street investments is
50 %, public transport is 35 % and pedes-
trian and bicycle traffic is 15 % of the addi-
tional need for financing caused by popula-
tion growth. Over a half of these investments
are needed in Helsinki sub-region. The share
of the financing need in public transport is
over 70 % in Helsinki sub-region. The rela-
tive share of road and street investments of
the additional need for financing caused by
population growth is the highest in small
growth areas and is the lowest in Helsinki
sub-region. On the other hand, the relative
share of public transport is the highest in
Helsinki sub-region and the lowest in small
growth areas. According to calculations, the
annual need for financing of transport caused
by population growth will be about 1700 € or
about 10 000 FIM / new resident.

If migration continues at similar rate, the total
additional need for financing of roads and
streets caused by population growth will be
250-350 million € (1,5-2,0 billion FIM) dur-
ing the years 2000-2020.

5.3.3 Threats and possibilities of growth
The most important threats and possibilities
of growth include:

Threats

. Traffic congestion and environmental ha-
zards caused by growing traffic volumes
will reduce the attraction of growth cen-
tres, particularly in the Helsinki Region.

. The entrance roads, ring roads and termi-
nal connections of large urban areas will
become more congested.

. The growing congestion of transport net-
work may contribute to increasing invest-
ments for improving the level of service of

roads instead of improving the operational
conditions of public transport as well as
pedestrian and bicycle traffic.

Due to growth, the focus of the financing
of transport infrastructure management will
be shifted to city regions and built-up ar-
eas which may lead to lower level of trans-
port infrastructure management in areas of
decreasing population.

Possibilities

The development possibilities of public
transport will improve in growth centres
and in traffic operations between growth
centres.

The development possibilities of pedestri-
an and bicycle traffic will improve in all
growing areas.

The logistic efficiency of delivery traffic
will improve, as retail trade and terminals
concentrate.

The concentration of growth will improve
the competitiveness of railway transports.

The demand for port services will grow in
the vicinity of growth centres.

Growth and globalisation will promote the
demand and productivity of international
transports. The growth of the Oulu, Turku
and Tampere regions will create opportuni-
ties for more direct international flights from
the airports of these regions.

The improvement of the profitability and
efficiency of public transport will free re-
sources to maintaining the level of service
of public transport also in the areas of
decreasing population.

The economy and efficiency of transport
infrastructure and traffic management will
improve in growth centres.

Growing demand will provide opportunities
for the improvement of connections.

L )

Only part of the
development

needs of trans-
port system are
caused by popu-
lation growth.

If similar develop-
ment of migration
continues, the total
additional invest-
ment needs for
roads and streets

caused by the
estimated popula-
tion growth will be
about 250-350
million € by the
year 2020.
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5.3.4 Measures for meeting the challenges
of growth

The most important measures for meeting the
challenges of regional growth include:

’Regional development will be highlighted
in transport policy as one sector among
others. Transport policy measures and the
impacts of single transport projects will be
examined more systematically from the
viewpoint of regional development in the
future. This presumes closer cooperation
with transport officials and officials respon-
sible of regional development.

2 Growth centre municipalities should be
committed to participate more in the in-
vestment needs caused by the land use
decisions, also with regard to public road
network. This would also have a guiding
effect on land use planning, as then mu-
nicipalities would aim at minimising total
costs and not only their own costs. This
may also guide the development towards
more integrated community structure, and
thus reduce traffic demand. Land use plan-
ning is an efficient way of managing traffic
demand.

3The cooperation and coincidence of trans-
port system planning and land use plan-
ning should be emphasised in the trans-
port policy of growth areas. Transport sys-
tem planning should always be a part of
master planning in urban areas. On the
other hand, simultaneous land use plan-
ning (master planning) should not be for-
gotten in transport system planning. Sig-
nificant results can also be achieved by
influencing the overall values and attitudes.

4The critical point of transport system plan-

ning is often the implementation of region-
al plans. Although the plans have been
jointly prepared and adopted, different or-
ganisations do not always commit them-
selves to the implementation of plans. For
more efficient implementation of plans, the
Ministry of Transport and Communications
has started the preparation of letters of
intent of all transport system plans with
organisations participating in the prepara-
tion of the plan. The first letter of intent
was signed in November 2001.

5 In addition to infrastructure investments,

measures based on information technology
will be used more in transport and traffic
demand management in solving the prob-
lems in large growth centres. E.g. trans-
port pricing (e.g. parking fees, road tolls,
tariffs in bus traffic) and regulations are
potential measures in demand manage-
ment.

5 The focus will be on the development of

public transport in large urban areas. The
development of pedestrian and bicycle traf-
fic should be seen as an equal object for
investments to road traffic especially in
medium-sized cities, which have a high
share and development potential of pedes-
trian and bicycle traffic. Passenger car is
the dominating mode of transport in small
growth centres and the operational condi-
tions do not allow for high quality public
transport due to small amount of popula-
tion. The operation of pedestrian and bicy-
cle traffic should, however, be developed
particularly in the centre areas of growth
centres.



5.4 Transport infrastructure
in areas of decreasing
population

5.4.1 Areas of decreasing population and

the speed of migration

The most significant relative and absolute
decrease of population has occurred in east-
ern, central and northern Finland. Population
has decreased in 61 sub-regions in the 1990s.
Population decreased in over 65 sub-regions
in the year 2000 and the total decrease was
about 20 000 people. The sub-regions of
Tornionlaakso, northeastern Lapland, Kainuu,
llomantsi and Karkikunnat (in southeastern
Finland) had the most significant relative
population decrease in the year 2000. The
decrease was 2-3 %.

According to the forecast by the Statistics
Finland, migration to growth centres will con-
tinue. It has been estimated that the most
significant decrease of population will occur
in the sub-regions of eastern and northern
Finland by the year 2020. According to the
forecast by the Statistics Finland, the popu-
lation decrease will be about 215 000 people
in the sub-regions of decreasing population
during the years 2000-2020. The population
of these sub-regions would decrease from the
existing about 2,2 million people to 2,0 mil-
lion people. Judged by the population devel-
opment in recent years, it seems that there
may be even more sub-regions with decreas-
ing population in the near future.

5.4.2 The significance of infrastructure in
areas of decreasing population and the
impacts of population decrease on

transport infrastructure management
Transport infrastructure is mostly located in
the areas of decreasing population. About 57
000 kilometres (73 %) of public roads and
about 3 900 kilometres (68 %) of railways
were located in the sub-regions of decreasing
population in the year 1999. There were 6
(26 %) ports having year-round operation (so-
called winter ports) and 14 (61 %) airports of
national significance in the regions of decreas-
ing population. The number of ports and air-
ports has been determined by region, as their
impact area is larger than a sub-region.

Population decrease }
by sub-region

3%
1 -2%

Figure. Sub-regions with the most significant population
decrease in the year 2000.

The impacts of decreasing population are the
result of many factors of change. Other si-
multaneous factors of change include e.g.
changes in industrial and production struc-
ture, ageing of population, the concentration
of services, the specialisation of agriculture
and changes in regional structure. Changes in
industrial and production structure often con-
tribute to the decreasing number of jobs in
traditional sectors and the creation of new
jobs in new sectors. This leads to migration,
as particularly young people of working age
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It has been
estimated that the
population of the
sub-regions of
decreasing
population will
reduce from

about 2,2 million
people to about
2,0 million people
or about 10 % by
the year 2020.
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have to move out from rural areas. The share
of the elderly people (over 64 years) is esti-
mated to grow to over 30 % in many munici-
palities of out-migration by the year 2030. In
addition, birth rate has decreased significant-
ly in areas of the greatest out-migration in
recent years. Age structure has already be-
come so distorted that population would de-
crease in most of the rural municipalities only
due to low birth rate, even if out-migration
would stop.

Due to the concentration of services (stores,
banks, post offices) and schools, shopping
and business trips as well as the transports of
small goods and schoolchildren will grow. As
the home care of the elderly people will be-
come more common, the regular service traf-
fic related to home care will grow. This serv-
ice traffic occurs several times per day all
year round.

As a result of the structural change in agri-
culture, agriculture and forestry will become
more centralised and specialised. Currently,
milk is collected from the farms every other
day by large tankers. Also, the specialisation
of other branches of agriculture (e.g. chicken,
hog and cattle farms) will cause regular trans-
ports, several times per week all year round.
Transport units have become larger, and the
load on road has increased.

Decrease of population

Ageing of
population

Specialisation
of agriculture

Changes in
industrial
structure

=

Concentration
of services

Figure. “Impact cluster” of population decrease.

Changes in
regional
structure

In forest industry, industrial plants have shift-
ed to continuous, year-round wood transports
(from forest to industrial plant). Wood is also
transported at night time and during week-
ends. Wood is transported by full trailer com-
bination lorries, which increase the load on
roads. Also, peat transports to peat-burning
power plants are continuous, all-season trans-
ports.

Tourism is fast growing branch of industry. It
has a very significant role especially in Lap-
land and Kainuu. Functioning tourism requires
good transport connections. E.g. the develop-
ment of airports to meet the needs of the
growing number of air passengers is impor-
tant for the development of tourism in north-
ern and eastern Finland.

The level of service of main transport connec-
tions will become even more important, as
the activities of business life concentrate.
Preserving the competitiveness of railway, road
and waterway transports supports the activi-
ties of forest and metal industry in northern
and eastern Finland. Also, daily flight con-
nections to Helsinki are important.

Both internal connections and connections to
other areas are important for the vitality of
areas of decreasing population. The most sig-
nificant impacts of decreasing population and
related phenomena on transport infrastructure
management are presented in the attached
table.

Challenges to transport
infrastructure management



The decrease of population mostly affects road
management and primarily the management
of low-volume public roads and private roads.

Also, traffic volumes will reduce with decreas-
ing population, which will especially affect
the economy of road management in the long
run. Traffic volumes are not, however, the
primary argument for low-volume road man-
agement. It is a question of sufficient acces-
sibility of road network. Transport needs (e.g.
commuter traffic and milk transports) should
be secured for maintaining the vitality of ru-
ral areas, even if traffic volumes were low.

Although road management has developed
towards "just-for-need road management”
especially on the local connecting roads in
areas of decreasing population, the condition
of low-volume roads has, however, deteriorat-
ed in many areas. If this development contin-
ues, the basic services and transports in
sparsely populated areas will become more
difficult.

There are also similar problems on private
roads. The need for road management does
not change significantly on roads, which serve
agricultural production. In some cases, year-

Table. The impacts of the factors related to the decrease of population on transport infrastructure management.
(++ =significant impact, + =small impact, 0 =no significant impact)
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Transport network
Factor of change Roads Railways Waterways Airports
Main | Other Main Other Main Archipelago
roads | roads railways | railways fairways Sea
Internal connections within an area
- Decrease of population AP + +
- Change in population structure o 0 0
- Changes in service structure + 0 0
- Change in industrial structure and o
. . + +
concentration of production
- Changes in regional structure + 0 +
Connections outside of area
- Decrease of population + 0 0 +
- Change in population structure 0 0 0 0]
- Changes In service structure 0 0 0 0
- Change in industrial structure t t r —
and concentration of production
- Changes in regional structure + + + o

The decrease of
population mostly
affects low-
volume road
network.

As production concentrates, the
significance of the level of service

of main transport connections will
increase.
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round traffic may stop if the road is used
only occasionally and there is no need to
plough the road. The number of forest roads
and roads to summer cabins will still increase
to some extent. Simultaneously, existing pri-
vate roads are used less and they will dete-
riorate.

The decrease of population does not have a
significant impact on the maintenance level
and condition of main roads. They will be
kept in good condition through maintenance
and replacements investments also in areas
of decreasing population. Main roads cannot,
however, be upgraded and developed.

In railway infrastructure management, the im-
pacts of decreasing population mainly con-
cern low-volume railways. Many of these rail-
ways have only freight traffic. The focus has
been on maintaining their condition through
minimum input. However, traffic operations

The maintenance of
main roads will be
emphasised in the
future, also in areas of
decreasing population.

may have to be discontinued on some low-
volume railways. The decrease of population
does not have an impact on the manage-
ment of main railways.

The decrease of population will affect the
management of the ferry traffic connections
in the Archipelago Sea if regular traffic con-
nections will be reduced due to lower number
of passengers of if regular traffic operations
will be stopped completely.

The decrease of population may affect the
management of airports if regular traffic will
be reduced due to lower number of passen-
gers of if regular traffic operations will be
stopped completely.

The decrease of population together with the
change in industrial structure and the con-
centration of production will promote long-
distance freight traffic. The level of service
of main transport networks will become more
significant.



5.4.3 Measures for meeting the challenges
of decreasing population

The most important measures for meeting the
challenges of decreasing population include:

’Funds will be allocated to the manage-
ment of low-volume roads (public low-vol-
ume roads and private roads) and to those
low-volume railways, which will be main-
tained also in the future. This provides for
the basic level of service to meet the nec-
essary needs of citizens and enterprises.
The Ministry of Transport and Communica-
tions has established a Working Group in
the autumn of 2001, which has a task of
determining the basic level of service (the
minimum level of service which is needed
for securing equal regional development)
for road and railway network by the end of
the year 2002.

2”Just—for—need road management” will be
adopted more widely in the management
of low-volume roads. Through “just-for-need
road management”, the scarce financial
resources of public low-volume road man-
agement will be allocated as efficiently as
possible to meet the demand by time and
location. In this way, the additional need
for financing the management of these
roads is smaller. However, the savings
through “just-for-need road management”
are not necessarily significant. In some cas-
es, costs may even increase. Every case
should be examined separately.

3Although the population of built-up areas
will decrease in the areas of out-migration,
it is important to consider the improve-
ment of traffic arrangements in built-up
areas so that their development will not be
threatened. This concerns especially the
development of pedestrian and bicycle traf-
fic. This development has become even
more important, as the number of the eld-
erly people grows in the built-up areas.

4 It is important for maintaining and devel-

oping the vitality of areas of decreasing
population that the main transport connec-
tions to the nearest regional centre and to
Helsinki are in adequate condition, and
smooth traffic operations are provided to
these centres. It can be said, that the
further the area locates from Helsinki, the
more important fast transport connections
are for regional development. Therefore, the
development of the main road and railway
network in areas of decreasing population
is important. Also, regular air traffic serv-
ices between Helsinki and the regional
centres of central, eastern and northern
Finland are important for the development
of economic life in these regions.

5 In addition to national and regional con-

nections, international connections should
also be attended to and actively developed.
The implementation of the projects in the
Barents Euroarctic transport area will pro-
vide new possibilities for the development
of northern Finland. Also, the development
of other ground transport connections lead-
ing to the border crossing points of north-
ern and eastern Finland will have positive
effects on the municipalities and compa-
nies in these regions. Attending to the de-
velopment needs of charter flights is a key
issue for winter tourism in northern and
eastern Finland, as winter tourism from
foreign countries is mainly based on char-
ter flights.
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Economic growth
will mostly
promote the

freight volumes
of air traffic.

Main transport
connections
and road
connections to
ports and

airports are
very important
to freight
transports.

5.5 Challenges of the
changes in economic life to
transport infrastructure

5.5.1 Impacts of the changes in industrial
structure on transport needs and transport

infrastructure management

The development of the kilometres transport-
ed in road, railway and waterway traffic has
been quite similar to the development of the
GNP from the middle of the 1980s to the
middle of the 1990s. A change has occurred
in the latter part of the 1990s: the kilometres
transported by mode have grown slower than
the GNP. The most significant reason for this
development has been the growing relative
importance of trade and industry manufactur-
ing products with high degree of processing
in production structure.

The development during the late 1990s is
also probable during the next decades. It is
estimated that the GNP will grow by about
77 % during the years 2000-2025. With
regard to freight transports, this indicates that
the kilometres transported will increase by

350

about 55 % in road traffic and by about 20
% in railway traffic. The freight volumes in
waterway traffic will increase by about 35 %.
International air transports will, however, ex-
perience the most significant increase, as
freight volumes are expected to triple during
the next twenty years. This is due to the strong
growth of freight volumes in industry manu-
facturing products with high degree of process-
ing, the increasing demand for speed and the
internationalisation of shipments.

Due to changes in industrial structure, the
share of road transports will still grow. Also,
air traffic volumes will increase considerably.
With regard to transport infrastructure man-
agement, this means that special attention
should be paid to the level of service of the
most important connections of main road
network and to the most important road con-
nections to airports and ports.

s = = = Freight volume of international air transparts

300
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Turnover of industry manufacturing goods with high degree of processing
£ — =—Turnover of trade

—0=— Gross national product

= Kilometres transpoerted in road network

= Turnover of basic industry

=0 =Freight volume of waterway transports

Turnover of construction

—# —Kilometres transported in railway network
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Figure. The estimated development of the turnover of the largest branches of industry and freight transports during the years

2000-2025 (2000 = 100).



5.5.2 Challenges to transports by different
branches of industry

The characteristics of the current cargo flows
in transports are determined by the branch of
industry based on the transport quality crite-
ria defined by customers. The characteristics
(cost efficiency, punctuality and speed) are
determined based on the primary desired fac-
tor (transport cost, punctuality of transport
and transport time). Thus, one can talk about
freight traffic having cost efficiency, punctu-
ality or speed as a primary factor.

Cost efficiency is a very important factor in
road transports of basic industry and construc-
tion as well as in all railway and waterway
transports. Punctuality is the primary factor
in road transports of trade, the industry man-
ufacturing high technology products, food
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industry and textile industry, while cost effi-
ciency is demanded in the sea transports of
these branches of industry. Speed is an im-
portant factor in the air transports of trade
and industry manufacturing products with high
degree of processing.

By the year 2020, the characteristics of car-
go flows are expected to develop so that even
stricter demands will be set for transports,
especially with regard to punctuality, but also
to speed. On the other hand, the significance
of cost efficiency will not decrease from the
existing level. The demand for punctuality will
become equally important to cost efficiency
in road transports and equally important to
speed in air transports. The demand for punc-
tuality will also grow in the transports of basic
industry.

The signifi-
cance of
punctuality in
transports will
grow in the

future. Cost
efficiency is
still an impor-
tant factor.

Table. Demand on transports by different branches of industry in the year 2020.

Branch of industry

Primary demand on cargo flows

Road Railway Sea Air
Wholesale and retail trade Nl S 0E ) gﬁ?éiency gf{;?g,iency
Hi-tech industry Punctuality — Speed gf?'?ziency
Forest industry Cost ; Cost. Cost
efficiency [absaie]  efficiency efficiency
Chemical indust Cost g Cost i Cost
& efficiency [HUMSLEILRT  criciency efficiency
Metal manufacturing Cost . Cost Cost
STy | unctuality efficiency efficiency
Construction Cost Punctualit Cost
efficiency unctuaiity efficiency
Food industry Cost Cost

Punctuality efficiency

Speed

efficiency
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The use of full loads
is important in the
transport network
of cost efficiency.

The transport
network of punctu-
ality requires
smooth traffic
operations.

5.5.3 Transports demanding cost efficiency,

punctuality and speed

Cost efficiency is significant for the trans-
ports of particularly raw wood material, fuel
as well as the products of forest industry,
construction industry, metal industry and
chemical industry.

The transport network of cost efficiency refers
to the transport infrastructure, which is used
in transports demanding cost efficiency. Cost
efficiency can be achieved by using vehicle
fleet that has capacity for heavy loads. Thus,
carrying capacity is very significant on those
network segments which have transports de-
manding cost efficiency. The carrying capac-
ity of the network segment can be evaluated
by its structural condition. The transport net-
work of cost efficiency includes roads, rail-
ways, waterways, ports and cargo terminals.

The transports of particularly the products of
trade, high technology industry, food industry
and textile industry will have a demand for
punctuality and an increasing demand for
speed in the future. The transport network of
punctuality and speed refers to the transport
infrastructure, which is used in transports
demanding punctuality and speed. Smooth
traffic operations are important on those net-

work segments which have transports demand-
ing exact transport time. The operational con-
dition of the network segment is affected by
the maintenance level and the level of service
of traffic flow. The transport network of punc-
tuality will include roads, airports and cargo
terminals as well as some railways in the
future.

The development needs of the transport
networks of cost efficiency, punctuality and
speed

Based on the characteristics of cargo flows,
public road and railway network can be divid-
ed into transport networks of cost efficiency
and punctuality. Categories of demand level
can be determined to network sections based
on freight volumes. The attached table
presents the length of those road and railway
sections which have very high, high, medium
and low level of demand in the existing sit-
uation and in the year 2025.

Transport network of cost efficiency

The transports of basic industry will provide
the highest freight volumes on transport net-
works also in the future. Cost efficiency is
important for these transports. According to
estimates, e.g. forest industry, which has an
current share of almost one-third of the kilo-

Table. The distribution of public road and railway network into networks of cost efficiency and punctuality by categories of
demand level (very high, high, medium and low) in the late 1990s and estimate for the year 2025.

Public road network

Category of demand level Network of cost efficiency ~ Netwark of punctuality

(freight volume on network segment) Existing situation Year 2025 Existing situation Year 2025
km % km % km % km %

Very high

{> 2,0 million tonnes / year) 1730 2 4760 6 600 1 4 490 6

High

(1.0— 2,0 million_tonnes / year) 3410 4 3 000 4 1850 2 2610 3

Medium

(0,5 - 1,0 million tonnes / year) 3660 5 3440 4 2150 3 2 280 3

Low

(0 - 0,5 million tennes / year) 69070 389 66 600 86 73170 94 68400 88

Railway network

Category of demand level Network of cost efficiency .. Netwark of punctuality

(freight volume on network segment) Existing situation Year 2025 Existing situation Year 2025
km % km % km % km %

Very high 1

(> 2,0 million tonnes / year) n 2000 34 2600 a5 0 0 120 2

High

(1,0— 2,0 million tonnes / year) n.1350 23 900 15 0 0 120 2

Medium =

(0.5— 1,0 million tonnes / year) n.500 9 650 11 0 0 170 3

Low .

{0- 0,5 million tonnes / year) n. 2000 34 1 700 29 a o 5 450 93




metres transported on road and a share of
about half of the freight volumes on railways,
will experience a growth of about 55 % dur-
ing the next 25 years.

With regard to transports demanding cost
efficiency, the total length of road segments
having at least high level of demand (>1,0
million tonnes/year) will grow from 5 100
kilometres to almost 7 800 kilometres and
the total length of railway sections will grow
from 3 300 kilometres to 3 500 kilometres.
The road network at very high level of de-
mand (>2,0 million tonnes/year) will extend
from 1 700 to 4 800 kilometres and the
railway network will extend from 2 000 kilo-
metres to 2 600 kilometres. The demand level
is very high on the ground transport connec-
tions of the most important ports.

The demand for cost efficiency in transports
sets the following requirements on transport
infrastructure management:

« The good structural condition of road net-
work will be secured by maintenance and
replacement investments on main roads and
also partly on low-volume roads. Transport
volumes will experience the most signifi-
cant growth on almost all main road con-
nections in southern Finland, on north-
south road connections in central and
northern Finland, on road connections to
the largest ports and on some regional roads
used primarily by forest industry.

« Good structural condition will be secured
on railway network by renewing the super-
structure.

. The carrying capacity of the most loaded
sections of railway network will be increased
so that it would permit the use of higher
axle loads. In addition, cost efficiency will
be promoted by extending the electrifica-
tion in railway network, increasing the lev-
el of service of railways and developing rail
yards.

« Maintenance dredging will conducted on
fairways.

« The improvement of cost efficiency at ports
will require higher degree of capacity uti-
lisation and the development of operations
through e.g. new logistics solutions. Cost
efficiency is very important to all trans-
ports shipped through ports.

Transport network of punctuality and speed
It is very important for the transports of trade
and hi-tech industry (manufacturing of elec-
trotechnical products and optical instruments)
that goods can be delivered in due time. These
two branches of industry demanding punctu-
al transports had a combined share of 44 %
of the turnover of business activity in the year
1998 and this share is estimated to increase
to 53 % by the year 2025. The significance
of punctuality will also grow in the transports
of basic industry.

With regard to transports demanding punctu-
ality, the total length of road segments at
high level of demand (>1,0 million tonnes/
year) will grow from more than 2400 kilome-
tres to 7 100 kilometres. The total length of
road segments at very high level of demand
(>2,0 million tonnes/year) will grow from 600
to 4 500 kilometres. The significance of
punctuality will also grow in sea transports,
especially with regard to piece goods and
industrial products. It is estimated that punc-
tuality will become a very important factor in
the railway transports of chemical industry.
In railway network, the length of railway sec-
tions having at least high level of demand
will be about 250 kilometres in the year 2025.

Transports demanding punctuality will grow
particularly on connections between the larg-
est urban areas. Cargo flows demanding speed
will be concentrated in the vicinity of partic-
ularly hi-tech agglomerations and in the most
important air cargo points primarily between
the Helsinki Metropolitan Area and Turku, the
Helsinki Metropolitan Area and Tampere as
well as in the Oulu Region.

The demand for punctuality and speed in
freight transports sets the following require-
ments on transport infrastructure management:

« Smoothly flowing traffic conditions will be
secured especially on main road connec-
tions, on the ring roads of the largest growth
centres and on airport and port connec-
tions of the Helsinki Metropolitan Area.
These road segments include e.g. Road E18
between Muurla-Lohja, Ring Road IIl and
the western by-pass road of Tampere. Cur-
rently, there are no significant problems of
punctuality caused by transport infrastruc-
ture. For securing the competitiveness of
the growing branches of industry, it should
be ensured that no bottlenecks of traffic
will be generated in the future.
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The transports of
basic industry will
generate the

greatest volumes on
transport networks
also in the future.

The punctuality of
transports will
become even more
important, as the
turnover of trade

and hi-tech indus-
try increases. More
punctual transports
are also needed in
basic industry.
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« The improvement of punctuality and speed
at ports and air cargo points requires high-
er degree of capacity utilisation and the
development of operations through e.g. new
logistics solutions. Ports having particular-
ly export and import transports demanding
punctuality (over a million tonnes in the
year 1999) include Hamina, Kotka, Skoéld-
vik, Helsinki, Hanko, Turku, Naantali,
Rauma, Pori and Kemi.

The measures for improving cost efficiency in
railway network (renewal of superstructure,
electrification, increase of rail capacity, rail
yard investments) also improve punctuality.

Over 2 million tonnes/year
(year 2025)

Over 2 million tonnes/year o Rovan emi

(vear 2025)

road network  yaqi
—====railway network
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¥
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& Lappcanranca
Vair <kala

Vealinaa

Figure. Road and railway network of transports demanding cost efficiency
in the year 2025.

5.5.4 Transports of valuable products
Valuable products are products with high
degree of processing. These include e.g. ma-
chines, equipment, electronics, means of
transport, medical and other products of chem-
ical industry, clothing, textiles, shoes, glass-
ware and ceramics as well as textile fibres
etc. The transports of these products have to
be rapid and punctual. Industry manufactur-
ing products with high degree of processing
operates primarily in international markets and
the transport chains of it are mostly interna-
tional. Several modes of transport (road, air
and waterway transports) are used. The weak-
est link of the entire transport chain deter-
mines the success of the transport.

The "value network of transport” refers to the
part of transport infrastructure which is used
for the transports of products with high de-
gree of processing. Road network constitutes
an essential part of the "value network of
transport”. Due to international transports,
ports and air cargo terminals also have an

* Rovaniemi

Kermi

— rpad network

=== railway network

Mikkeli

appocnranta

Vainikkala
Vaalirmaa

Helsinki

Hanka

Figure. Road and railway network of transports demanding punctuality in
the year 2025.



important role as part of the "value network
of transport”. The rapid development of infor-
mation and communications technology has
provided considerable opportunities for
smoothly flowing transport chains.

The cargo flows of industry manufacturing
products with high degree of processing have
concentrated on some main road connections
and on some ports as well as on the Helsinki-
Vantaa airport. This concentration will proba-
bly continue in the future.

The attached figure shows the sections of the
transport network, which had the highest trans-
port volumes of products with high degree of
processing in the year 2000. The criteria with
regard to road network is, that freight vol-
umes should exceed 100 000 tonnes/year.
With regard to air transports, only the Helsin-
ki-Vantaa airport, which had a total freight
volume of almost 100 000 tonnes in the year
2000, is part of this network. It is complicat-
ed to define the criteria with regard to ports,
as the share of products with high degree of
processing cannot be determined exactly.
However, three ports, Helsinki, Turku and
Naantali, are undoubtedly part of the "value
network of transport”.

Transport volumes of products with high de-
gree of processing are significant on road seg-
ments, which also have the most significant
growth of passenger traffic. With regard to
transport infrastructure management, the chal-
lenge caused by these transports is, how punc-
tuality or smooth traffic operations will be
secured on the roads of southern Finland, on
the ring roads of the largest growth centres as
well as on airport and port connections. The
problem is that the implementation of infra-
structure projects of this kind would, in some
cases, seem to be in conflict with balanced
regional development.

Shifting of the focus of production structure
towards high technology and the development
of logistics will increase the demand for air
cargo services. Many companies would be
ready to use more air cargo services, if suffi-
cient capacity exists. In the determination
and implementation of transport policy, air
cargo services should be examined particular-
ly from the viewpoint of economic life and
not only as a small part of air traffic.

Many problematic points in the transport chain
of products with high degree of processing
are not directly related to infrastructure, but
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Figure. The network of valuable transports in the year 2000.

The supply of air
cargo services
does not entirely

satisfy the
demand.

to operations and services. Information flow
has an important role in the management of
the existing, complicated delivery chain. Many
companies have problems and improvement
needs in the management of this. The harmo-
nisation of the customs operations in the EU
countries with regard to transports directed
outside of the EU is also considered impor-
tant by companies.
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When setting priori-
ties to projects, the
benefit-cost analysis
can be supplement-
ed by a method of
comparing freight
volumes, kilometres

transported and the
characteristics of
transported goods
(cost efficient,
punctual and rapid
transports).

5.5.5 Example of setting priorities to
transport investments from the viewpoint of

economic life

The benefit-cost analysis has currently a cen-
tral role in the evaluation of transport projects.
The benefit-cost ratio, which is the result of
this analysis, indicates the ratio between the
calculatory benefits and costs of the project
discounted to the implementation year. The
benefit-cost ratio provides a good indication
of the advantages of the project to the soci-
ety, and is often an adequate tool for the
comparison of projects. However, it has been
criticised of being "non-transparent”, as the
reasons behind the advantages or disadvan-
tages of the project are not very obvious. The
benefit-cost ratio neither indicates, how the
project will achieve the common goals of trans-
port policy. Indicators would be needed for
this kind of analysis, which describe the
impacts of the project by the sectors of trans-
port policy.

It was experimented in the TRANSPORT IN-
FRASTRUCTURE 2030 -research programme,
how the information produced in the studies
on the characteristics of transports in eco-
nomic life (cost efficient, punctual and rapid
transports) can be utilised in setting priorities
to projects. Investments in road, railway and
waterway network were ranked according to
their freight traffic volumes (cargo volumes or
kilometres transported) converted to lorry units.
At the same time, it was also estimated what
is the share of transports demanding cost
efficiency or punctuality or is defined as "val-
uable transports”.

The comparison by freight volumes (daily lor-
ry units) describes the differences in traffic

demand at every cross-section of road, rail-
way or waterway. For example, it has been
estimated that there are less than 2 000 daily
lorry units on the western ring road of Tam-
pere. A share of 60 % of them includes trans-
ports demanding cost efficiency and 40 %
include transports demanding punctuality. A
share of about 15 % of the transports de-
manding punctuality is "valuable transports”.
Road projects, which have high freight vol-
umes, succeed in this kind of comparison,
which only considers traffic demand.

The comparison by kilometres transported
(daily lorry kilometres) describes the potential
benefits of projects. The comparison by kilo-
metres transported highlights such railway and
waterway projects which have small cargo
flows, but long transported distances. These
projects include e.g. the improvement of the
Naantali entrance fairway and the electrifica-
tion of the railways in northern Finland. It
should be remembered when comparing the
projects that the impact area of the project is
larger than the area where daily lorry kilome-
tres are calculated for. For example, the deep-
ening of fairways permit the use of bigger
and more cost efficient vessels in the trans-
ports between Finland and the port of desti-
nation.

The presented evaluation can be used to sup-
plement the benefit-cost analysis. It helps to
understand, what the benefits to economic
life are caused by, and it allows for the allo-
cation of investments so that the benefits to
economic life are as comprehensive as possi-
ble. A similar approach could also be tested
in setting priorities to projects with regard to
other sectors of development (e.g. the bal-
ancing of regional development, safety and
environment).
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Freight volume

Main road 101 (Ring Road |) Turku main road-Leppavaara
Tampere western by-pass on main road 3
Main road 4 Lahti-Heinola

Main road 8 at Raisio

Main road 6 Lappeenranta-Imatra

Main road 4 north of Jyvaskyla

Main read 1 Lohjanharju-Muurla

Main road 14 at Savonlinna

Main road 15 Rantahaka-Kouvola

Main road 4 at Kemi

Entrance fairway of Naantali Port

Main road 5 Joroinen-Varkaus

Main road 2 Karkkila-Pori

Main road 4 Heingla-Jyvaskyla

Additional track Luumaki-Vainikkala

Hamina fairway m primarily freight transports demanding cest efficiency

Entrance fairway of Kemi Port m primarily freight transports demanding punctuality
Electrification of rail sections Oulu-lisalmi/Vartius transports of valuable products

Electrification of rail sections in Joensuu region
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Figure. Priority development projects in transport network ranked by current freight volumes.
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Figure. Priority development projects in transport network ranked by current kilometres transported.



TRANSPORT NETWORK 2030 — Publications of the Research Programme

46 T

Completed Studies Authors

1. Technological Development of the Transport Infrastruc-  Hannu Pesonen and Tomi Laine,
tures, Publications of the Ministry of Transport and Com-  LT-Consultants Ltd
munications 37/99

2. The Air Traffic Infrastructure Facilities and the Changes  Anton Goebel and Ari Tuutti,
of Operational Environment, Publications of the Ministry of ~ SK-Consulting Ltd
Transport and Communications 39/99

3. The Freight Transport Infrastructure and the Changes of  Jarmo Joutsensaari, Jorma Méantynen and Juha Maki,
Operational Environment, Publications of the Ministry of  Tampere University of Technology
Transport and Communications 1/2000

4. The Infrastructure of Waterborne Transport and Changes  Seppo Holmberg and Jani Tikkanen
in Operational Environment, Publications of the Ministry of  EP-Logistics Ltd
Transport and Communications 7/2000

5. The Present Passenger Traffic Infrastructure and its  Ari Sirkia, Helsinki University of Technology,
Change Factors, Publications of the Ministry of Transport  Antti Markkanen, University of Helsinki and
and Communications 21/2000 Heikki Metsaranta, LT-Consultants Ltd

6. Transport Infrastructure Development from the Viewpoint  Hannu Pesonen and Heikki Metsaranta,
of Regional Growth, Publications of the Ministry of Trans-  Strafica Ltd
port and Communications 7/2001

7. Challenges to the Maintenance and Development of Trans-  Jarmo Joutsensaari, Juha Maki and Jorma Mantynen,
port Infrastructure in the Changing Circumstances of In-  Tampere University of Technology

dustrial and Regional Structure, Publications of the Minis-

try of Transport and Communications 8/2001

8. Traffic Management as a Part of Transport Network Main-  Tomi Ristola and Sami Kiiskinen,
tenance, Publications of the Ministry of Transport and  Traficon Ltd
Communications 21/2001

9. Environmental Viewpoint in Transport Infrastructure Man-  Pekka likkanen,
agement, Discussion Memorandum 18.5.2001 SCC Viatek Ltd

10. The Decrease of Population as a Challenge to Transport ~ Martti Perala, SK-Consult Ltd,
Infrastructure Management, Discussion Memorandum  Antti Merildinen, Linea Consultants Ltd and
10.9.2001 Katri Jokela, Sito-Consulting Ltd

11. Transport Infrastructure Needs of High Technology In-  Jarmo Joutsensaari,
dustries, Publications of the Ministry of Transport and Com-  Tampere University of Technology
munications 3/2002

12. Transport Network Development and Freight Transport,  Jarmo Joutsensaari,
Publications of the Ministry of Transport and Communica- Tampere University of Technology
tions 4/2002

Summaries of Studies

1. Intermediate Report of the Transport Infrastructure 2030  Martti Perald, SK-Consult Ltd
— Research Programme, summary of five completed studies
6.2.2001

2. Transport Infrastructure 2030. Meeting the Challenges  Martti Perald, Plaana Ltd
of Concentrating Population and Industrial Changes, Pro-

grammes and Strategies of the Ministry of Transport and

Communications 3/2002






Ministry of Transport and Communications
P.0.Box 31

FIN-00023 Government

Finland

Tel. +358 9 16002

www.mintc.fi




