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1. INTRODUCTION 

When Finland and Sweden joined the European Union, they brought with them geographical and 
climatic features distinct from that of the other countries of the Union. These different conditions 
affect the development of transport services and networks. This study is concerned with "the 
Arctic Region", which consists of the following administrative areas: the provinces of Oulu and 
Lapland in Finland and the provinces of Norrbotten and Vasterbotten in Sweden. 

Low population density and a peripheral position to the highly developed centres are 
characteristics of the Arctic Region. The region is targeted for economic and social cohesion, 
particularly in terms of a common transport policy and the trans-European networks, in an 
attempt to integrate these regions into the Union by overcoming the obstacles and barriers 
isolating them. 

In addition to the issue of cohesion there are also prospects for economic development through 
the exploitation of the natural resources, namely the fish and mineral resources of the Barents 
Sea. This study assesses communications between the Arctic Region and the bordering regions 
of Norway and Russia, with particular reference to the Finnmark Province, the Republic of 
Karelia and the Murmansk Province. These regions form the study area to be examined. 

This study identifies the Community's transport needs in the Arctic Region, paying particular 
attention to the special geographical and climatic features of the area, and also the opinions of 
the indigenous community and environmental groups. It will provides information to Members 
of Parliament and other bodies Concerned with the transport and development needs of the area. 
It also provides recommendations for the EU on measures which would be likely to improve the 
transport system in the Arctic Region. The proposal to create a multi-modal corridor, the Barents 
Euro-Arctic Corridor, is a good example of a means of providing the vast northern area of these 
countries with an efficient transport system. This route has been promoted by the governments 
of Finland, Sweden, Russia and Norway. 
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2. OVERVIEW OF THE STUDY AREA 

2. l Geographical Location 

In this study, “the Arctic Region” refers to the following administrative areas: the provinces of 
Oulu and Lapland in Finland and the provinces of Norrbotten and Vasterbotten in Sweden. An 
assessment has been made of communications between the Arctic Region and the bordering 
regions of Norway and Russia, with particular reference to Finnmark, the Republic of Karelia 
and the Murmansk Oblast. The geographical locations of these regions, which form the study 
area, are given in Figure 1. 

- 
Figure 1. 
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The climate of the area is arctic or sub-arctic and because of the effect of the seas, the winters 
are moderate, whilst in spring and summer the "siverko", cold arctic air reduces the 
temperatures. The effect of the Gulf Stream is such that the northern coastal regions have 
considerably milder weather than the inland areas, where the temperatures may be as low as 
-45°C. Annual precipitation levels vary considerably, from 200 cm in coastal areas, to 40 cm in 
inland areas. The average snow cover also varies considerably, from 40-60 cm in tundra and 
northern taiga areas to 1-1.5 m in sub-arctic forests and 5-10 m in mountain valleys. / l /  

The area is mountainous, especially in the north, where the highest mountain, Kebnekaise in 
Sweden, lies 2117 m above sea level. Most of the area is situated within the boreal zone and has 
extensive coniferous forests, however, the most northerly areas lie within the oroarctic zone, and 
have wide tundra areas (timber line). The thermal growing period varies from about 120 to 145 
days. Global warming and changes in the ozone layer are expected to cause changes in 
vegetation in the future. This will effect the arctic area more than most, due to the slow 
vegetation growth and demanding growing conditions. / l /  

The existing environmental conditions vary considerably between west and east. In Sweden, 
Norway and Finland there has been considerable investment in environmental technology in 
industry, which has led to reduced pollution levels. Increasing road traffic levels are becoming 
a cause for concern despite 'lead-free' fuels and "environmentally friendly" cars. The greatest 
environmental problem in Russia is its industry, which often uses old, outdated, highly polluting 
technology. Although road traffic levels in Russia are currently low, they are increasing all the 
time. This may become a serious problem in the future as the cars used tend to be old, made with 
outdated technology and use environmentally damaging fuels. 
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2.2 Population 

There are approximately 1.18 mil. inhabitants of the Arctic Region. The arctic regions of Finland 
and Sweden have populations of 650 000 and 528 000 respectively. Approximately 1.96 million 
people live in the bordering regions, of which 77 000 live in Finnmark, 794 000 in the Republic 
of Karelia and 1 092 000 in the Murmansk Region. The populations of the regions is shown in 
Table 1. 

Table 1. The populations of the regions (1996), /l 000 inhabitants. 

Area Population 1996, 
(1000 people) 

Proportion of total 
population, % 

The Province of Vbterbotten 

268 The Province of Norrbotten 

8,3 260 

14,3 448 The Province of Oulu 

8,s 

The Province of Lapland I 202 I 6,4 

The Province of Finnmark 

34,a 1092 The Region of Murmansk 

2 4  77 

The Republic of Karelia 

100 3141 Total population 

25,3 794 

The total population is about 3.1 million, most of whom live in the cities and urban centres. In 
the 1990's the concentration of the population into urban areas has increased further. Over the 
last 10 years, the population of the Russian part of the study area has decreased. 

Major centres of population of the area are: 

- The City of Murmansk (including Severomorsk and Polyarny) ca. 500 000 
- Central Kola ca. 250 000 
- Petrozavodsk ca. 280 000 
- Oulu ca. 100 000 
- Lulei ca. 73 000 

- 8 -  PE 167.400 



Transport in the arctic region 

2.3 Economic structure 

The employment structure of the Arctic Region and the bordering regions of Norway and Russia 
is shown in Table 2 and in Figures 2-5.121. 

Table 2. Employment structure of the study area. /2/ 

Industry Con- 
structi- 
on 

Not 
specifi- 
ed 

Total Fi- 

Insu- 
stration and 
Admini- nance 
Public Retail 

muni- ing 
Com- Cater- 
and Public 
tion and 
porta- Trade 
Trans- 

cations 

Agri- 
culture, 
Forest- 
ry and 
Fishing 

ranee I 
17766 6728 1357 108487 

7817 I 51637 1388 11 1300 18475 7763 

10553 24136 I 11926 14533 I 61305 4791 182037 30219 

10318 3619 8481 I 5107 v 
175500 

2371 65457 

F m a r k ,  1994 I 2495 4735 1999 -l- 48900 49600 

679 32969 

500900 
1994 I The Region of Mumansk, 11300 

Republic of Karelia, 1993 23054 

165600 44700 0 

-t" 44336 477717 

572 313992 25608 

100970 

102809 

349922 1315142 Total I 73883 

The number of people employed in the study area is about 1.3 million. The largest employers 
are in public administration, and include the civil services, health care and education. Industry 
is a also major employer in Russia. Traditional industries of the northern parts of Finland and 
Sweden no longer employ large numbers of people due to increases in production efficiency. 
This structural change in the economy has l e d  to a lot of unemployment, particularly in the north 
of Finland. In the Oulu region there is a striking concentration of research related employment 
and technology intensive companies, however, outside of the urban centres, which typically 
possess higher education facilities, the vast majority of the population earn their living from 
primary food production, forestry and mining. 
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Finance and Insurance 7% 

Finance and Inaurance 7% 

............................................................................. 

Figure 2. Employment of Vasterbotten and Norbotten. 

C.. 

Not spectried 3% .......................... ........................................... 

Figure 3. Employment structure of Lapland and Oulu. 
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Figure 4. Employment structure of Finnmark. 

, Forestry and Fishery 

- 11 - PE 167.400 



Transport in the arctic region 

2.4 Car Ownership 

Car ownership levels in the Arctic Region and the bordering regions of Norway and Russia are 
given in Table 3. l21 

Table 3. Car ownership levels in the study area. /2/ 

Population Car ownership Number of cars 
cars11000 people 

Vasterbotten I 260 000 I 112399 I 432 

Norrbotten 470 125553 267 000 

Lapland 203 000 

92 72871 794 000 The Republic of Karelia 

91 99536 1 092 000 The Murmansk Region 

311 23963 77 000 Finnmark 

359 160693 448 000 Oulu 

356 72334 

Car ownership levels in the Nordic parts of the study area differ considerably from those in the 
Russian parts of the study area. The highest car ownership levels are in Norrbotten (470 per l000 
inhabitants), and the lowest are in the Murmansk Region (91 per 1000 inhabitants). Car 
ownership levels in Germany are 466, in the Netherlands 375, in Greece 189, in France 422 and 
in Great Britain 362 per 1000 inhabitants. Car ownership levels in Russia are likely to increase 
at the same time as the national economy grows. Car ownership levels in northern Finland and 
Sweden are likely to remain at present levels, or increase very slowly. 
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3. TRANSPORT NETWORKS AND TRAFFIC FLOWS 
IN THE STUDY AREA 

3.1 Description of the existing transport systems 

The existing industries in the study area are export intensive, and the remote location of the 
production plants decreases the relative competitiveness of the economy. The significance of the 
transport network to the welfare of the area can therefore not be over emphasized. Although in 
the Nordic areas the long distances to the markets have mainly been included in the investment 
and operation costs, it is important to maintain the present level of service of the traffic 
networks. In some cases the existence of a company may depend on the maintenance of the 
transport system. An efficient transport system is also essential for creating suitable conditions 
for companies specialising in new technology. 

The transport network in the Arctic Region and the bordering regions of Norway and Russia are 
mainly routed in a north-south direction. There are notable differences in the transport systems 
in the Russian parts and the Nordic parts of the study area. The railway system is the main form 
of transport in Russia, both for passengers and freight. This is supplemented by river and coastal 
shipping. In the Nordic parts, road traffic is the most important form of transport, both for 
individuals and for companies. Sea transport is extremely important for foreign trade in the 
whole study area. 

Road and rail networks in northern Finland and Sweden are generally adequate for the countries’ 
internal needs. The same can be said for Finnmark, although it does not have a railway network. 
The main infrastructure deficiencies are found at the boundaries of the national networks. 

Good transport systems have evolved in the Nordic parts of the study area due to the policies of 
the national governments. The most immediate concern is that these systems are likely to change 
as a result of recent developments in the national economies and public services, such as: 

Restructuring the national transport administrations (particularly road, rail and sea 
transport), through privatisation, scaling down organisations, and policy decisions based 
on economic efficiency. In the sparsely populated northern areas this will lead to a loss 
of transport resources and personnel in favour of the more populated areas. As the loss is 
combined with a general reduction in infrastructure expenditure, this will lead to an 
inevitable deterioration of the quality of transport infrastructure, particularly in the most 
sparsely populated areas. 

Private businesses have for some time, been rationalising their operations, which has led 
to a reduction in the number of retail, warehouse and service sites. Often the services of 
a business, providing spare parts and maintenance personnel, end up locating in entirely 
different parts of the country or even abroad. The result is longer waiting times and 
increased costs. 

Environmentally based vehicle and energy taxation has rapidly increased the cost of 
transport, especially road transport. The taxes were imposed in an attempt to reduce short 
distance car traffic in densely populated urban areas, but the same taxes have been 
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imposed without any discrimination elsewhere. The steep increases in taxation have twice 
as much of an effect in the north, where the distances travelled are on average much 
longer, and the opportunity of using other transport modes is much smaller or non- 
existent. 

Mechanisms to geographically fix prices are gradually being eliminated. This affects 
many items, both small and large, and includes fuel. In the past, the price of petrol was 
almost the same everywhere, but now prices are beginning to differ, and are currently 
approximately 10%-15% higher in the north. These price differentials are likely to 
increase in the future. 

With the continuing depopulation, the number of public and private services will reduce, 
leading to longer distances and higher costs for both the public and businesses alike. This 
impact, along with the others described above will increase the economic decline of the 
northern areas. 

3.2 Euro-Arctic network 

This network comprises three branches that tie into the Baltic Sea route in the north of the Gulf 
of Bothnia: the Narvik route, the Arkhangel route, and the Murmansk route in the north. The 
network also includes the Arctic sea route, Figure 6. 

The network supports co-operation in terms of regional development, industry and commerce 
in the Barents region. 

The Arkhangel route enables co-operation between the railways and the shipping industry, and 
makes it possible to exploit the natural resources and raw materials of north-western Russia. The 
completion of the expansion of the railways in Russia will significantly improve the 
competitiveness of the route. 

The need for the development of the Barents route is primarily based on the growth of 
international trade on the Kola peninsula and in the area near the Barents Sea. Exploitation of 
natural resources will accelerate economic growth in the region. The demand for transport will 
be for unit freight transport and construction and consumer goods. 

The Narvik route on the west comprises both road and railway connections between Kiruna and 
Narvik. 

The Murmansk route C O M W ~ ~  Kirkenes, Murmansk and Nickel. The route binds together heavy 
industry establishments and touches on an area with rich natural resources. The route is formed 
by a road link, but there is also a railway between Nickel and Murmansk. 

The Arctic Sea route is used for the transport of gas and oil (Barents, Kola peninsula, the 
Norwegian oil fields), ore (Narvik) and bulk goods, and even consumption and investment goods 
in the south. In the future, the route will be associated with the establishment of the North-East 
Passage. 
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Figure 6. Euro-arctic network. 
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3.3 Major road networks 

The main road network of the study area is shown in Figure 7. The official Border Check Points 
between the EU, Russia and Norway are also marked on the figure. 

Figure Z The main road networks of the study area and connections to the rest of the EU 

The standard of the main road network in Vasterbotten, Norrbotten, Lapland and Oulu is very 
good. Speed limits on the main road network in Finland vary from 50 to 100 kph, and in Sweden 
they vary from 50 to 110 kph. In Finnmark the standard of the public road system varies. Speed 
limits range from 40 to 90 kph. Speed l i m i t s  on public roads in the Nordic parts of the study area 
are shown in Table 4. 
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Table 4. Speed limits (M) on the main road network (km) in the Nordic parts of the study area 

40 
k d h  k d h  k d h  k d h  k d h  k d h  

90 80 70 60 50 

Vaster- 
botten 

- 

i 43 
130 619 

Nombot- - 
ten 1 5 7  I -  I 209 1 - 1 1050 

mark ~ 

Lapland 
- 260 3 51 10 - Oulu 

- 459 - 94 26 - 

100 
k d h  

- 

1635 

1856 

110 
k d h  

1716 

900 

- 

- 

- 

Pavement width and pavement length by pavement type are shown in Tables 5 and 6 

Table 5. Pavement width (m) on main roads (km) 

<5,0 >8,9 8,0-8,9 7,0-7,9 6,5-6,9 6.0-6.4 5,5-5,9 5,O-5,4 

Vaster- 
botten 

448 543 - 1220 - - 

Nombot- 370 709 - 1432 - - - - 
ten 

Finn- 

584 75 1265 125 131 - - Oulu 

229 197 469 966 234 87 - - Lapland 

mark 
- - 3 654 297 519 602 183 
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Table 6. Pavement length (km) by pavement gpe on main roads 

Concrete Gravel or Stgr** Oil gravel Soft Asphalt 
concrete others asphalt 

Vaster- 
botten 

53 32 1049 - - - 

Norrbotten 1 - l -  I -  1 1637 1 32 1 18 I 
Finn- 

- - 524 212 1436 3 Oulu 

2950 - 701 584 901 - Lapland 

marken 
896 - 690 525 50 3 

**Surface treatment of gravel roads. 

There are restrictions on heavy goods vehicle traffic on regional roads due to possible weather 
damage to the frozen sub surface structure. This incurs a great economic burden on the paper and 
pulp industries. The length of road network which has restrictions is shown in Table Z 

Table Z Roads with restrictions on heavy goods trafic as a result of weather damage to the sub- 
su$ace structure of the road 

Regional highways 

NIA Vasterbotten 

Total Connecting roads 

0 - - Finnmarken 

3300 NIA NIA Norrbotten 

2400 NIA 

Lapland 

1501 1418 83 Oulu 

645 593 52 

There was no information available for heavy goods vehicle restrictions in Russia. The transport 
system there is quite different from that of the Nordic regions. The railway is the main mode of 
travel. The road network in the Murmansk Region and in the Republic of Karelia is mainly in 
a poor condition. Travelling on roads can be difficult especially in the winter and during rainy 
seasons. For this reason the road network is generally only used for short distance deliveries. 

- 1 8 -  PE 167.400 



Transport in the arctic region 

The traffic flows on the main road network of the study area are shown in Figures 8-11. In 
northem Sweden, road E4 on east coast has the heaviest traffic flows. The average annual daily 
traffic varies from 1000 to 5000, (Figure 8). In northern Finland road E75 from northern 
Lapland to Oulu and onwards to Helsinki is the busiest. The average annual daily traffic is 
lowest on the northern parts of the road, at about 300, and increases up to 6000 in the Oulu 
region, (Figure 9). Average annual daily traffic is above 12 000 in the area around the city of 
Oulu. In Finnmark the average annual daily traffic on road E6 varies between 300 and 1500. In 
the area around the city of Alta the average annual daily traffic is approximately 3000, 
Figure 10. 

)c 
Stockholm 

Avenge m n d  daily b s 6 C  

... ......... 250 ~ 500 - - I . 500 - IO00 

Figure 8. Average annual daily trafJicflows in Vhterbotten and Norrbotten. 
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A . s o  m n r l  d.ilp -c 

< 200 (mu) 
< 350 (Lapplp~l.nd) 

. ." """. 2001350 - l500 - M O O  -3000 - 3000 - 6000 

.11*1 ,6000 

Figure 9. Average annual daib traficflows in Oulu and Lappland 

Avcngc m u a l  daily tnflso 

. . . . . . . . . . . . . . < 300 

". . ". 300 - 1500 

-- 1500 - 3000 

> 3000 

Figure 10. Average annual daily traffic flows in Finnmark 
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'. 4000 Olenegorsk 
Moncdgorsk 89 Kiovsk 

. . . ..' 

... ,,,,\ REBUBLIC OF KARELIA 

Figure 11. An estimate of the average daily trafic flows in the Murmansk Region and the 
Republic of Karelia 

Estimates of the average daily traffic flows in the Murmansk Region and the Republic of Karelia 
are shown in Figure 11. These estimates are based on sources 2 and 3. Traffic flow calculations 
in the Murmansk Region have been carried out by the regional road planning, repair and 
building enterprise, Murmanskavtodor. In the Republic of Karelia the University of 
Petrozavodsk has carried out surveys on internal traffic flows. 
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3.4 Railway networks 

The main railway networks of the study area are shown in Figure 12. The official border check- 
points between the EU, Russia and Norway are also shown on the figure. 

Figure 12. Railway networks and main rail connections to the rest of the EU 

The railway networks in northern Finland and Sweden are adequate for the countries’ internal 
needs. In principle, all the links that are needed exist and are in relatively good condition. The 
rail gauge in Finland is the same as that in Russia, but the gauge in Sweden is the same as that 
in the rest of Europe. The two rail gauges meet at Tornio-Haparanda on the border between 
Finland and Sweden. The technical and structural standard of the railway network is shown in 
Figures 13-16. 
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Figure 13. Technical and structural standard of the railway networks in Vlisterbotten and 
Norrbotten 

Speed limits of the raila.y network: 

120 - 140 kmh 

90 -119 kmh 

C 90 kmh 

Figure 14. Speed limits on the railway networks in Viikterbotten and Nowbotten 
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'.. . > LAPLAND \ 
L. 

Figure 15. Technical and structural standard of the railway networh in Lapland and Oulu 

LAPLAND f, 

Figure 16. Speed limits on the railway networks in Lapland and Oulu 
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Passenger and freight traffic flows on the main railway network are shown infigures 17-21. The 
railway link between Lule; and Narvik via Kiruna, the Ore Track, is the most heavily operated 
rail freight route in northern Sweden, figure 17. The quantity of cargo transported on the link 
varies from 10 million gross tons per rail-km per year in the Luled area to nearly 20 million 
gross tons per rail-km per year on the Kiruna-Narvik part of the route. 

r 
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The main passenger flows on the railway in northern Sweden are along the route from Kiruna 
to Umel via Lulel, southbound. The average number of passenger trains on this route is between 
five and ten per day, (Figure 18). This part of the railway network does not connect the linear- 
type urban structure on the west cost in an optimum way. The geometry of the railway restricts 
fast passenger traffic. 

Figure 18. The average number ofpassenger trains in Viisterbotten and Norrbotten 
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Helsinki 

Figure 19. RailJi-eight volumes day in Oulu and Lapland 

In northern Finland the biggest freight routes are the Oulu-Kajaani-Vartius-Russia route and the 
Oulu-Seinajoki-Kokkola-Helsinki route. Average annual daily freight traffic is lowest in 
Lapland, at less than 1000 tons per day. The freight traffic flows have been divided into two 
groups; international and domestic freight. The main international freight route is the Oulu- 
Kajaani-Vartius-Russia route, (Figure 19). 

The busiest passenger route is from Rovaniemi-Kemi-Oulu-Seinajoki-Helsinki. The average 
number of person trips per day on this route varies from 1000 up to 2400. Passenger traffic flows 
in Oulu and Lapland are shown in Figure 20. 
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Figure 20. Passenger trafic, in person journeys per day, in Oulu and Lapland 

The main railway in Russia is the national route between St. Petersburg and Murmansk. The 
number of passengers per year on the main route in the Republic of Karelia varies between 
560 000-2 000 000. In the Murmansk Region figures were only available for the number of 
departures. The number of rail passengers in the Republic of Karelia and the number of 
passenger departures in the Murmansk Region are shown in Figure 21. 
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Figure 21. Number of rail passengers in the Republic of Karelia and the number of 
departures* in the Murmansk Region 
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3.5 Existing ports and inland waterways 

The ports in the study area are extremely important for foreign trade. The ports of the study area, 
and the major ports adjoining the area are presented in Figure 22. The ports of Murmansk, 
Kirkenes and Narvik are ice-free all year around. The ports of the Gulf of Bothnia and 
Kandalaksha need an ice-breaker fleet to assist them with transport in the winter time. 

Figure 22. Ports and inland waterways in the study area and other major adjacentports 

The Republic of Karelia has two major inland waterways which carry cargo between the White 
Sea and the Gulf of Finland. These include the 227 km long White Sea Canal, which links 
Belomorsk on the White Sea with Poventsa at the northern tip of Lake Onega. Another major 
inland waterway is the Volga Canal which is connected to the southern part of Lake Onega. It 
continues further to St. Petersburg and the Baltic Sea, passing alongside Lake Onega, down the 
River Svir, Lake Ladoga and the Neva River./4/ 
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3.6 Airline routes 

Figure 23. Airline routes in the study area 

Both Finland and Sweden have airline networks centred on the capital city. A small commuter 
network has existed for 10 years in Finland, but government support for this network is now 
being reduced. In northern Sweden, a few small airlines connect the central parts of the country 
with the north-south route on the east coast. Norway has made a decision to buy local commuter 
airline services in the northern parts of the country. All three countries have a regular airline 
connection to Murmansk. 
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Table 8. A comparison of airpassengem andpopulation (1993) 

In Table 8 are shown air passengers per year in the study area from the year 1993. It was the 
only comparable statistics from the whole area. In past few years the number of air passengers 
have risen in Scandinavic parts of the study area. In the province of Oulu the number of air 
passengers in 1997 was 799 800 and in the province of Lapland 611 500. Airline routes in the 
Arctic Region are based on passenger demand, primarily on tourism except on hubs which are 
Oulu (610 000 pass./year) and LuleH (800 000 passlyear) where business travelling is majority. 

The distances between settlements in the Arctic Region are so long that it is not possible to make 
a journey to an administrative capital in one day by any other transport mode. Airport winter 
maintenance is expensive and if the aviation sector in the Arctic Region were to operate on a real 
cost basis, airfares would reach levels unacceptable to passengers. 
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3.7 Intermodal transport 

3.7.1 Definition of intermodal transport 

The following definitions of intermodal transport have been given by the European Union (EU) 
and the European Conference of Ministers of Transport (CEMT): 

Definitions of the EU transport work program: 

The scope of integrated transport chains covers all modes of transport, their supportive facilities 
and their interchanges. Thus, ports and airports, inland waterways as well as coastal shipping and 
ferries fall into this domain under the aspects of integrated transport chains. 

Definitions of the European Conference of Ministers of Transport (CEMTECMT): 

Intermodal transport means the movement of goods in one and the same loading unit or vehicle 
which uses successively several modes of transport without handling of the goods themselves 
in changing modes. 

Intermodal transport unit (ITU): Containers, swap bodies and semi-trailers suitable for 
intermodal transport. 

There are three different basic designs of freight transport in use in the Scandinavian area: 

0 direct road transport 
0 direct rail transport 
0 maritime transport with end hauls 
0 rail-ferry traffic 

Intermodal transport requires different traffic and organizational solutions, sometimes tailored 
to the use of individual actors. 

Intermodal transport is competitive due to a lower pricing structure for rail transport than that 
for road haulage, but it has to contend with high fixed costs related to the terminal services and 
specialized equipment. Therefore, the cost structure of intermodal transport differs from that 
of a single mode. Start-up costs are higher due to the cost of the terminals and equipment, but 
the increase in variable costs is slower than that for road haulage. 
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3.7.2 Technology used for intermodal transport 

One key element in the intermodal transport chain is the block and shuttle train services provided 
by the national railway carriers. Trains from Scandinavia connect with trains departing from 
Germany to southern Europe. 

The existing block and shuttle train service in Scandinavia is shown infigure 24. Shuttle trains 
run frequently between destinations. The train is handled as a whole unit, with no wagon 
shunting along the route. Block trains also run frequently, but their wagons can be shunted 
during the trip. Shuttle and block trains are an important link in intermodal and combined 
transport chains. They provide frequent daily departures to destinations in southern Europe. 
Some national block trains in Finland are used by the large paper mills. The trains transport the 
daily production to the ports, to be transported further. 

Because of the different rail gauge in Finland compared with the rest of Scandinavia and Europe, 
there are bogie change stations in Hanko, Turku, Uusikaupunki and Tornio. Finland and Russia 
share the same rail gauge. 

The Swedish block and shuttle carrier is RailCombi, in Finland it is Transpoint, and in Norway 
it is Norway State Railway. In Russia the carriers are October Railways and Northern Railways. 

- 
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Figure 24 Existing shuttle and block trains in Scandinavia 
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4. TRANSPORT IN THE STUDY AREA 

4.1 General 

Estimates of transport flows in the Arctic Region are shown infigures 25-26 in the following 
categories (1000 tonslyear): 

0 internal transport flows of the provinces 
0 transport flows between the provinces inside each country 
0 transport flows from the provinces of each country to the rest of the country 
0 imports and exports between the provinces and the rest of the EU 
0 imports and exports between the provinces and non-EU member countries 
0 total imports and exports of each province 

Estimates are based on national questionnaire surveys carried out in Finland and Sweden. The 
Finnish survey was carried out by the Ministry of Transport and Communications of Finland. 
The Swedish survey was carried out by the Swedish Road Administration. 

Transport flows that were available for the border regions of Norway and Russia are given in 
figures 27-28. 

The latest passenger and freight border crossing statistics for various modes of transport between 
the Arctic Region and the bordering regions of Norway and Russia are given in Figures 29-32. 
The main import and export goods, as stated by the Finnish National Board of Customs are given 
in Tables 9-10. 
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4.2 The Provinces of Oulu and Lapland in Finland 

Figure 25. Transportflows in the provinces of Oulu and Lapland (1000 tonsbear), 1994 

Exports from the provinces of Oulu and Lapland are mainly sent to the European Union. 78 % 
of Lapland's exports are transported to EU areas, the corresponding figure for the Province of 
Oulu is 77 %. Half of the imports to the province of Lapland are transported from the EU. 
Imports to the province of Oulu are more often (62 %) transported from outside of the European 
Union. 

The main transport mode used for foreign trade is sea transport. The shipment of goods is mostly 
carried out from the ports of the Gulf of Bothnia, only about 15-20 % of freight is transported 
to the ports of southern Finland. 
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4.3 The Provinces of Viisterbotten and Norrbotten in Sweden 

EU 210 

Tot. 1000 
Others 790 

Figure 26. Transport flows in Viterbotten and Norrbotten (1000 tonsbear), 1994 

Exports from the provinces of Vasterbotten and Norrbotten are mainly sent to the European 
Union. 62 % of exports from the province of Norrbotten are transported to the EU, the 
corresponding figure for Vasterbotten is 76 %. 

Imports to the provinces is mostly transported from outside of the EU. Only 21 % and 38 % of 
freight imports to Vasterbotten and Norrbotten respectively come from the European Union. 
The main mode of transport for foreign trade is sea transport, although the Ore Track in 
Norbotten is important for transferring ore to the ports of Narvik and to Holmsund in UmeH. 
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4.4 The Province of Finnmark in Norway 

I 

Figure 2% Transport flows in Finnmark (1 000 tonsbear), 1994 

Transport flows from the province of Finnmark are shown in Figure 27. The only information 
available is for the transport flows inside the area, which amounts to 3 470 000 tons, transported 
by road. 

4.5 The Murmansk Region and the Republic of Karelia in Russia 

Exports from the Murmansk Region are mostly sent outside of the European Union. 36 % of the 
exports from the Murmansk Region are transported to the EU. Imports to the Region are also 
mostly from outside of the EU, with only 31 % coming from the EU. Transport flows in the 
Murmansk Region are shown in Figure 28. 
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Figure 28. Transport flows in the Mumzansk Region (1000 tombear), 1996 
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4.6 Crossing borders 

4.6.1 Freight 

Customs officials at border check points monitor the traffic daily. According to their statistics, 
freight traffic is heaviest at the Finland - Sweden border. Traffic increases every year at this 
border, which is also the EU - Russia border. The latest statistics for goods traffic crossing the 
national borders of the study area are shown infigure 29. 

Figure 29. Freight traflc crossing the national borders of the study area, 1996, 1999 

The quantity of freight crossing the national borders of the study area by road is shown infigure 
30 (1000 tondyear). The quantity of freight is greatest at the Finland-Sweden border, and it is 
growing every year at the borders of northern Finland and the Murmansk Region and the 
Republic of Karelia . 
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Figure 30. Freight crossing national borders by road (1 000 tombear), 1995 

The quantity of freight crossing the national borders of the study area by train is shown in 
Figure 31 (1000 todyear). The quantity of freight transported is greatest at the border between 
Norbotten and northern Norway, where ore is transported to the port of Narvik. Another major 
transport flow is between the Republic of Karelia and the Province of Oulu, which is mainly 
composed of timber. 

In all, about 1-2 % of the surface transport between the EU and Russia is transported over the 
borders of the Province of Lapland and the Murmansk Region or the Province of Oulu and the 
Republic of Karelia. 
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Figure 31. Railpeight crossing national borders (l000 tombear), 1995 

The quantities of freight transported across national borders by surface transport modes in 
different commodity groups is shown in Tables 9-10. The data includes the export and import 
statistics for Finland gathered by the Finnish National Board of Customs. 
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Table 9. Proportions (%) of @eight transported @om Finland over national borders by 
surface transport modes by dlflerent commodip groups 

Oulu - Karelia Exports from 
northern 
Finland 

Food products 

Raw materials 

Fuels and oils 

Chemical 
products 

Manufactured 
goods 

Machinery, 
equipment and 
vehicles 

Other products 

Total 

Lapland - Lapland - Lapland - Total 
Murmansk Norrbotten Finnmark 

24,8 

6 6  I 3,9 I 0,l 1 2,4 1 
2.1 

9,9 14,O 20,3 3,3 

0,6 55,4 16,l 0,7 

I I 
I I 

1 9  3,6 0 3  

100 100 100 

2,o 

100 

Table 10. Proportions (%) offieight transported to Finland over national borders by suvace 
transport modes by dzflerent commodity groups 

Oulu - Karelia Lapland - 
Finnmark Murmansk Norrbotten northern 

Finland 
I I 

0,03 0,1 1,8 I Food products 
l ~~ 

I Raw materials 86,2 68,O I 85,9 

I Fuels and oils 0 0,o 1 8,1 

0,07 0 1,8 Chemical 
products 

Manufactured 
goods 

l 

Machinery, 
equipment and 
vehicles 

Total 

I 

0,Ol 0,05 

100 100 
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4.6.2 Passenger traffic 

Passenger traffic flows crossing national borders of the study area are shown infigure 32. It 
relates to buses and private cars. Passenger traffic is greatest at the border of the Provinces of 
Lapland and Norrbotten, with a two-way flow of almost 11 million people per year. 

Figure 32. Passenger trafic crossing national borders by carhus (l 000 personsbear), 1995 
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5. THE POTENTIAL FOR ECONOMIC DEVELOPMENT 
IS RESTRAINED BY INADEQUATE TRANSPORT FACLITIES 

5.1 The potential for economic development in the Arctic Region 

The economies of the northern regions of Finland and Sweden are peculiarly divided. The most 
visible sector is composed of large, capital intensive production facilities, whilst the rest of the 
economy is based on very small-scale, local operations. There are principally three to five 
business sectors in both countries: 

primary food production (small-scale farming, reindeer herding and fish farming) 
forestry, forestry products, pulp and paper 
mining and metal production 
tourism 
private services 

The largest employer is the public sector, including the civil service, health care and education. 
In some individual cases, albeit very particular ones such as Oulu in Finland, there is a 
concentration of research related employment and technology intensive companies. In Finland 
there is also a large amount of hydro-energy production, as the main rivers of the country are 
located in the north. 

The very large, capital intensive companies of northern Finland and Sweden typically have their 
markets outside of the study area, they trade in the world markets. The remote location of the 
production facilities (the mines and paper mills) are already included in the investment and 
operation costs. Sometimes these investments have been enticed by local or national government 
subsidies in order to overcome the distance disadvantage. 

Tourism is also highly dependent on the quality of transport. The tourist industry has improved 
so much that the transport services in the main tourist destinations are already adequate. 
Passenger fares are also reasonable during the peak seasons. Although tourism transport caters 
normally for people located outside the area, and these services are not normally available for 
local people and companies, the high volume assures the maintenance of airports and in some 
cases supports a higher frequency of air connections or train and bus routes. 

This is the current relationship between economic development and transport in the north of 
Finland and Sweden. Good transport systems have evolved due to the policies and subsidies of 
the national governments. There is concern that this system will changeas a result of changes in 
the structure of the economy and government policies: 

Restructuring the national transport administrations (particularly road, rail and sea transport), 
through privatisation, scaling down organisations, and policy decisions based on economic 
efficiency. In the sparsely populated northern areas this will lead to a loss of transport 
resources and personnel in favour of the more populated areas. As the loss is combined with 
a general reduction in infrastructure expenditure, this will lead to an inevitable deterioration 
of the quality of transport infrastructure, particularly in the most sparsely populated areas. 
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Similarly private businesses have for some time, been rationalising their operations, which - 
has led to a reduction in the number of retail, warehouse and service sites. Often the services 
of a business, providing spare parts and maintenance personnel, end up locating in entirely 
different parts of the country or even abroad. The result is longer waiting times and increased 
costs. 

Environmentally based vehicle and energy taxation has rapidly increased the cost of 
transport, especially road transport. The taxes were imposed in an attempt to reduce short 
distance car traffic in densely populated urban areas, but the same taxes have been imposed 
without any discrimination elsewhere. The steep increases in taxation have twice as much 
of an effect in the north, where the distances travelled are on average much longer, and the 
opportunity of using other transport modes is much smaller or non-existant. 

Mechanisms to geographically fix prices are gradually being eliminated. This affects many 
items, both small and large, and includes fuel. In the past, the price of petrol was almost the 
same everywhere, but now prices are beginning to differ, and are currently approximately 
10%-15% higher in the north. These price differentials are likely to increase in the future. 

With the continuing depopulation, the number of public and private services will reduce, 
leading to longer distances and higher costs for both the public and businesses alike. This 
impact, along with the others described above will increase the economic decline of the 
northern areas. 

In the medium and long term, the emergence and combined impacts of all of the above 
mechanisms will mean higher transport costs, smaller profits and a reduced level of 
competitiveness for all companies, organisations and naturally the employees of the businesses 
in these regions. The worst outcome will be that many established big companies may begin to 
find the basis of their operations deteriorate and become economically marginal. In some cases 
their existence may have depended on the assumption that the transport system will be relatively 
equitably maintained and paid for by the government. 

One might say that it is the defensive fight against the rising costs of transport which will be the 
over-riding issue and a serious obstacle to the future economic development of the region. This 
will concern both new and existing companies. Then the question of creating suitable conditions 
for companies specialising in new technologies is mainly relevant to a few university towns. 

In the future, the main factor boosting the northern economy will be the exploitation of the 
natural resources of North-West Russia and the Barents Sea. In order to prepare for this it is 
necessary to begin improving road and rail connections to the Murmansk and Arkhangelsk 
regions. 
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5.2 The potential for economic development in the North-West Russian 
territories 

An initial hypothesis for this study is that the future importance of the single elements in the 
transport network depends on (and interacts with) the general courses of development of the 
production structure of the region, provided there is integration into a market economy. Initially 
two archetype alternatives are outlined. 

One optional course of development would be to base the economy on the extraction of raw 
materials. This is the traditional course for peripheral regions. The assumptions for this type of 
development are export flows of raw material products that broadly follow the existing traffic 
patterns, and imports of more differentiated, high added value products (consumer goods and 
capital goods) which are mainly transported from continental EuropeRussia through the 
traditional north-south corridors. For this option, and for the general freight under consideration 
in this sub-study, west-east corridors will presumably function as cross-links between alternative 
routes from the exporting regions in the south to the market place. 

Another course of development would be to develop a modem manufacturing industry in the 
region, both to be a supplier to the local markets, but perhaps also to subcontract to multi- 
national production companies. - 

This study is related to this second course of development, not necessarily because predictions 
point to such development, but because preparing the conditions for adaption in the direction of 
industrial and economic development will involve the interaction of regional development and 
development of the infrastructure of trade. This type of development is also desirable to the 
region itself. 

Today, Russian buyers prefer to import goods rather than use Russian products, not just because 
of the poor quality and design of the latter, but also because the prices are rising closer to world 
levels. 

The poor transport and telecommunications infrastructure in Russia, combined with the structure 
of regional specialisation inherited from the Soviet era, provide great trade disadvantages for the 
people of Murmansk, Arkhangelsk and Karelia. The Barents region is also distant from both the 
main Russian and European markets. 
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5.3 Intermodality 

Intermodal transport is suitable for companies whose produce needs to be transported to markets 
quickly, and on time. The goods must be placed in units, so that they can be taken from one 
mode to another without reloading. It is impossible to use the same unit for transporting bulk 
materials, however, containers for transporting liquids and dry chemicals are in use. 

Most general cargo can be put into containers, consumer goods, food products, mechanical 
equipment, paper etc. are products particularly suited to intermodal transport. 

The driving forces for intermodal transport are: 

price, 
opportunities to use the benefits of long railway hauls, 
opportunities to skip loading and unloading goods to and from containers 
at the terminal, doing it the origin and destination points of the transport 
chain, 
freight rates, reliability, transit-time, risk of damage and knowledge of the 
market are the potential decision parameters for internodal transport 
operators for their equipment purchases, 
volume which enables consumer frequency. 

There are internodal terminals in the Arctic Region in OULU in Finland, LULEA in Sweden 
and NARVIK, BODOE and FAUSKE in Norway. The driving forces for intermodal transport 
in the Arctic Region may be the opportunities to connect to the internodal network (OULU), 
long distances to Central Europe, where the main market area or purchasing area of goods is 
located. Long distances to the major ports where the overseas container transport starts and ends. 
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6. PROPOSALS FOR THE DEVELOPMENT OF SURFACE 
TRANSPORT 

6.1 Overview of development measures 

It can be said that, generally, the road and railway networks of northern Finland and Sweden are 
adequate for the internal needs of the countries. In principle, all the links that are required exist, 
and are in a relatively good condition. With the expansion of the EU in the north and the more 
general globalization, the transport deficiencies are found at the boundaries of the national 
transport networks. Three main areas for further development can clearly be seen: 

1. The border between Finland and Sweden, where the need for cross-border co-operation 
and economic and cultural integration is rapidly increasing. The road and railway links 
in the Oulu-Kemi-Tornio-Haparanda-Lulet corridor (the Bothnian Arc) are in particular 
need of improvement. This area is the only population concentration in northern Finland 
and Sweden which also has an adequate base for business, research and education, for the 
development of northern Scandinavia and eventually the entire Barents Sea area. 

2. The border between Finland and Russia, where there are few transport links and they 
are in a very poor condition. It could be said that surface transport, as we know it in the 
west, does not exist here. The main improvement required in the north of Finland is the 
Salla railway link, which is well suited to serve as a main crossing point between 
FinlandSweden and Russia, connecting with Kola. The main task here is the construction 
of suitable border crossing facilities on the Russian side, after which the border crossing 
could gain international status and could be opened to all traffic. Secondly, further 
improvements must be carried out on the road links, in addition to the works which have 
already been completed by the Murmansk Road Committee. In the long term, a railway 
connection could also be built here at a reasonable cost, as there are already railway links 
on both sides of the border. 

3. More effective co-ordination of the different transport modes 

In other areas of the vast Scandinavian north, the continuing loss of resources in the construction 
and maintenance of transport infrastructure is a most serious concern. It is therefore essential to 
develop entirely new policies to approach these problems and ways to survive with lower 
funding levels. At present, there are only scant ideas of what this might mean. Certainly, we do 
not have the right answers. 
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There are many options to consider: the organisation of the authorities responsible for 
construction and maintenance of transport infrastructure, how they will work together, how to 
allocate the available funds between competing needs without any regard to the traditional 
boundaries between transport modes, and so on. It is clear that a much greater role must be given 
to local initiative and ingenuity. The central authorities are not likely to posses the solutions as 
their attention will be in the problems of greater national interest. 

However, some options can be considered: 

Strengthening transport flows (passengers and freight) by combining the traffic of two or 
more transport modes. Alternatively, the utilisation of the flows that are currently strong, 
such as certain industries or tourism, to the advantage of smaller transport needs. 

Reducing the cost of transport by making it more geographically equable, for instance, by 
evaluating the justification of transport regulations or environmental taxes applied in very 
remote areas. 

In terms of infrastructure cost, there is a need to look into the efficiency of the operation of 
current organisations. Whether the resources, equipment and personnel, for instance those 
of the road, municipal and railway authorities, can be used together or, in the extreme, even 
the different organisations be combined into one transport authority. 

It could be determined whether local maintenance capabilities could supplement the work 
of the main maintenance organisations. This could include small contractors, local farmers, 
forest machinery operators, who could easily be used for the maintenance of low volume 
roads at a marginal cost. 

New financial solutions for new developments. 

The above ideas and the emerging needs can be condensed into a few tentative project proposals 
as follows: 

Developing a unified management concept for transport infrastructure in northern, sparsely 
populated areas. 

Methods of resource sharing in transport infrastructure maintenance (and construction) 
between different public sector organisations as well as private sector operators in related 
fields. 

Improving long distance, low volume freight logistics. 

A study on equitable regulation, pricing and taxation of transport in sparsely populated 
regions. 
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It is only after these very profound changes in the organisation of work that any major new 
investments in sparsely populated areas can be feasible in the very northern regions of Finland 
and Sweden. 

6.2 New projects proposed by different organisations to improve transport 
communications in the study area 

First of all, the author considered proposals which have been suggested by different 
organisations. They are separated into two categories: 

1. Transport infrastructure projects which are "in the pipeline" or under 
construction. 

2. Transport infrastructure projects for the future 

The projects are described infgure 33. 

6.2.1 Transport infrastructure projects which are "in the pipeline" 
or under construction 

R= Road 
S= Rail 
T=Tele 
W= Water 
A= Air 
IM = Inter- 
modal 

Projects crossing borders: 

L= Lapland, MM= Murmansk Oblast, K= Karelia, N=Norrbotten, A=Arkhangelsk 
F= Finnmark 

R1 Improving the border crossing at SallaKelloselka and the Kelloselka - 
Alakurtti road, L," 

R2 
Construction of and improvements to the Kirkenes-Nickel-Murmansk road, F," R 3  
Improving the Akujiirvi - Raja-JooseppiLotta-Muransk road, L," 

S1 Development of a loading/unloading station at Tornio and Haparanda, and railway 
gauge changing equipment, L,N 

T1 Construction of optical fibre telecommunication connections from Nickel - borde1 
- I v ~ o ,  L," 
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R= Road 
S= Rail 
T=Tele 
W= Water 
A= Air 

S2 
R4 
R5 

R6 
R7 
R8 
R9 
R13 

Projects inside state borders: 

L= Lapland, MM= Murmansk Oblast, K= Karelian Republic, N=Norrbotten, 
A=Arkhangelsk, F= Finnmark, O=Oulu Province 

Construction of the Ledmozero-Kochkoma railway, K 
Construction of the Kemi -Tomio motorway, L 
Upgrading the Kemi dual carriageway to a motorway and extending the dual 
carriageway south, L 
Highway 4 improvements at Rovaniemi, L 
E8 improvements between Muonio and the NorwegianFinnish border, L 
Upgrading the Oulu - Kempele route to a motorway, 0 
Construction of a motorway from Kempele-Haarasilta, 0 
E4, Bypass road UmeH, V 

6.2.2 Transport infrastructure projects for the future 

X= Road 
S= Rail 
r=Tele 
W= Water 

S3 
S4 

R10 

R1 1 
R18 

Projects crossing borders: 

L= Lapland, MM= Murmansk Oblast, K= Karelia, N=Norrbotten, A=Arkhangelsk 
F= Finnmark 

Construction of the Kirkenes-Nickel-railway, F," 
Construction of the Kelloselka - Alakurtti railway line and improvements to the 
Alakurtti - Kandalaksha railway line, MM,L 
Improvements to the border crossing at Virtaniemi and the Akujarvi - 
Virtaniemi-Nickel-Linakhamari road (depending on the development of 
Linakhamari ~ o r t ) .  L. MM 
ImDrovements to the Vartius-Kotchkoma road, K 
Construction of new road or improvements to existing road connections 
between Petrozavodsk and the Finnish border, K 
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R= Road 
S= Rail 

Projects inside state borders: 

L= Lapland, MM= Murmansk Oblast, K= Karelia, N=Norrbotten, A=Arkhangelsk T=Tele 

A= Air 
Water F= Finnmark, O=Oulu, V=Vasterbotten 

[M = Inter- 
modal 

S5 

Construction of Linakhamari port, MM W3 
Development of the management of Murmansk port, MM W2 

Development of Kemi port, one berth, L W1 
Nickel - Murmansk railway improvements, MM 

A1 Development of the management of Murmansk airport, MM 

A2 Develoument of Petrozavodsk airport (infra + management), K 
l 

S7 Improvements to the Rovaniemi - Salla - Kelloselka railway line (dependant on 
- 

the construction of Kelloselka-Alakurtti rail implementation), L 

electrification),O 

electrification) ,L 

S8 Improvements to the Oulu-Kontiomiiki-Iisalmi railway (rehabilitation and 

S9 Improvements to the Oulu-Kemi-Rovaniemi railway (improvements and 

S10 
Increasing the axle load of railwavs in Norrbotten and Vasterbotten, N,V S1 1 
Construction of the Bothnia railway (Sundsvall - Umei), V 

S12 
R12 

IM2 
Construction of new combi terminals in Umed and Luleb, N,V IM 1 
E4, road Yttervik-Byske, widening to 13 metres, N R14 
W, Bypass road of Skelleftei, V 

New airport for BQtsfjord, F A4 
Widening of the road in Bekkarfjordfjellet, F R17 
Stallogargo tunnel, F R16 
The Fatima- project, an ocean tunnel, F R15 
Construction of an air freight terminal in Lulei or Oulu, N, 0 A3 
Construction of bushailway terminals along Bothnia Railway, N,V 

Y 

Construction of the Norrbotten railway (UmeH-Lulei), N, V 

W4 

New oil terminal in Hammerfest,F W7 
Extension of the deep port in Kirkenes,F W6 
Extensions to the ports of Vadso, BHtsfjord, Nordkap and Alta, F W5 
Ferry berth in Oksfjord and Hasvik, F 
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Figure 33. Proposals for the development of sugace transport 
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6.3 

6.3.1 

1) 

e 

e 

Recommendations for improving and developing the transport system 
in the study area 

Recommendations for the EU side of the study area 

The author recommends the following: 

A study on “Developing a unified management concept for transport infrastructure in 
northern, sparsely populated areas“, including: 

“Methods of resource sharing in transport infrastructure maintenance (and con- 
struction) between different public sector organisations as well as private sector 
operators in related fields“. 
“Means of improving the logistics of low volume, long distance freight transport“. 

A study on “Equitable regulation, pricing and taxation of transport in sparsely 
populated regions“. 

The author recommends one infrastructure project to improve a situation which has 
been a major constraint on development inside the Arctic Region, as follows: 

Development of a loading/unloading station in Tomio (Finland) and Haparanda 
(Sweden), and railway gauge changing equipment between Lapland and 
Norrbotten to minimize the delay effect of the differing rail gauge. Includes a 
new railway link between Kalix and Haparanda. 

3 )  The author considers that the real costs of road, rail and waterway construction and 
winter maintenance, especially the ice breaking costs of the Gulf of Bothnia, should 
not be fully included in the costs of industry located and operating in the Arctic 
Region. 
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6.3.2 Recommendations for state borders and areas bordering the Arctic 
Region 

4) The author recommends the following: 

a A study on the development of an intermodal transport system for specific transport 
flows between the EU and Russia. The main task is to solve the problem that every 
other wagon or lorry is empty as the flows from Russia tend to be of bulk goods, whilst 
the flows to Russia tend to be of consumer goods. 

The development of a business plan for a “Transport Forwarding Company“ covering 
western and eastern parts of the area and concentrating on private businesses. 

A study to prevent illegal parallel documentation in customs declarations between 
Russia and the EU and between Russia and the CEES countries as a whole. 

5) The author recommends infrastructure projects in areas which have been constraining 
development and which are most likely to improve and develop the transport system 
in the Arctic Region, as follows (not in order of priority): 

R1  Improvements to the border crossing at SallaKelloselka and the Kelloselka - 
Alakurtti road. These improvements will give international status to the Salla 
border crossing, which is presently inhibiting development between Lapland 
and the Murmansk Region. In the future, a 75 km railway link needs to be 
constructed, and the railways on both sides of the border need to be upgraded. 

Improvements to the Akujirvi - Raja-JooseppiLotta-Murmansk road between 
R2 

S 

Lapland and the Murrnansk Region. A poor 150 km gravel road which is often 
damaged by spring thaw is the only connection to the international border 
crossing station of Raja-JooseppULotta. 

Construction and upgrading of the Kirkenes-Nickel-Murmansk road between 
R3 F m a r k  (Norway) and Murmansk City. The current military road, which is 

only open a few days each week, is insufficient for the traffic demand. 

Construction of the Ledmozero-Kochkoma railway in the Karelian Republic 

detour from central and northern parts of Finland and the North-West of Russia 
all the way to the Urals and Siberia. 

S2 would enable both freight and passenger traffic to avoid the 550 kilometre 

- 57-  PE 167.400 



Transport in the arctic region 

R1 8 
Construction of a new road, or upgrading the existing road connections 
between Petrozavodsk (Karelian Republic) and the Finnish border. This project 
has been planned as a toll road on the Russian side. If it is unsuccessful 
economically, publicly financed solutions should also be developed to enhance 
the present poor road connections. 

The EIA process in Russia should be carried out following the same procedures as those used 
in the EU. 

There were no comments received from the indigenous people relating to the proposed projects. 

6) The author is fully convinced, that any efforts to develop Russian customs clearance 
(construction, equipment, training in new and more efficient procedures) and to enhance 
co-operation with EU customs control are likely to be well received and highly 
beneficial. 

6.4 Intermodality 

Projects which may be useful for internodal transport: 

Improvements to railway infrastructure. Passenger and freight trains share the 
same capacity using the same track, passenger trains during the day, and freight 
trains at night. When the capacity is sufficient for both, passenger and freight 
traffic gain faster transit times 

New rail connections to Russia. This is important for the direct transport of bulk 
cargo from Russia to ports in the Gulf of Bothnia. The use of this rail link from 
ports in the Gulf of Bothnia to Murmansk and Arkhangelsk as an internodal 
corridor, depends on the demand. Direct container transport in this corridor may 
be enticing to companies. The new railway will also provide access to the 
Arkhangelsk and Komi regions. At present most consumer goods from western 
countries are distributed in Russia through terminals in Moscow and St. 
Petersburg. The main mode of transport is road transport. This is a problem for 
northern and eastern regions of Russia. The cost of transport is high and the 
security along the long link is poor. Direct links from the northern areas of Nordic 
countries would be more reliable and cheaper. 

Expansion of the terminal network. Expansion of terminal networks with the 
necessary technology for intermodal transport provides an opportunity to offer 
door to door services to clients. 
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Development of international border crossings and the customs control in the - 
Arctic Region. An international border crossing point in the Arctic Region would 
offer transport operators greater opportunities to design and offer products for 
consumers. Providing the demands of the Murmansk Regions in terms of 
consumer goods and food products from Finland, rather than from St. Petersburg, 
would offer an economic profit to the Arctic Region. 

Improvements to the main road network in the arctic region of Russia. The 
main concentrations of population, including Murmansk, Severodvinsk, and 
Arkhangelsk ought to be easily accessible for Finnish, Swedish and Norwegian 
road transport operators, and it should have the necessary infrastructure (petrol 
stations, terminals, security). 

The main problem is that the existing demand for intermodal transport in the Arctic Region is 
relatively small. Freight transport flows are small and sparsely located. In these areas road 
hauliers can provide a door-to-door transport service with a high degree of flexibility. To 
develop road haulage to Murmansk and Arkhangelsk would be the first sjep towards a future 
intermodal system. 

There is one intermodal rail link between Helsinki and Oulu (frequent freight train traffic for 
containers and SWAP bodies). As the demand for intermodal transport increases in the Arctic 
Region, the logical conclusion is to extend the intermodal comdor further to the north and north- 
east. 

Most international freight in the region is composed of bulky raw materials, timber and industrial 
produce transported directly to the ports, the freight modes are not unitised. The consumer goods 
and food product flows to northern Russia are directed via St. Petersburg. One barrier to the 
development of intermodal transport between Russia and the Nordic countries is the imbalance 
of unitised transport in import and export. Russian export is mainly bulk cargo and the units 
must be returned empty. 

As the infrastructure improves, several business opportunities may brought about by new 
international border crossing points, improved road connections and more reliable and safe 
transport. The general freight flows in the region (between Russia and the Nordic countries) may 
increase and give the transport operators reason to invest in intermodal technology (terminals, 
container handling equipment in terminals, block trains). 
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7. OPINIONS OF THE INDIGENOUS POPULATIONS 

Opinions of the indigenous populations was asked several times from the Indigenous People 
Group under the Barents Regional Council, where all the indigenous populations living in the 
study area have their representatives. At first they received the preliminary list of the projects. 
Later the final list of the projects presented in this report was sent. Despite of many contacts no 
comments on any of the proposed projects was received. 

8. ENVIRONMENTAL EVALUATION 

This environmental evaluation is a general overview of the impacts caused by increased traffic 
andor possible new transport corridors in the northern areas. The impacts have been reviewed 
and actions suggested both for the densely populated areas and rural areas. Any major problems 
which may occur have also been identified. Individual projects have not been evaluated. The 
opinions of relevant environmental groups have been examined by referencing existing national 
and international environmental programmes and conservation lists as well as future project 
proposals. The evaluation and analysis are also based on these programmes and future plans. 

EIA Process 

According to the directives (85/377/EEC) and (97/11/EU), and a UN convention approved by 
the UN Economic Commission for Europe concerning international co-operation on the 
assessment of trans-boundary environmental impacts, Environmental Impact Assessment, EIA, 
relates to all major construction projects with considerable impacts on the environment. Though 
Norway and Russia are not EU countries, EU standards for EIA should still be followed. The 
EIA law in Norway (1997) follows the EU directive. Some of the planned projects cross border 
boundaries and will have trans-boundary impacts both inside and and outside of the EU. Some 
half of the proposed projects will also have major impacts on the environment. For these reasons 
the EIA process must be included in the early stages of the actual planning process. 

A Proposal for a Council Directive on the assessment of the effects of certain plans and 
programmes on the environment', is under preparation. This directive will complement 
directives for the individual projects mentioned above. It includes plans and programmes for the 
use of common areas and will relate to transport (transport corridors, port activities and airports 
etc.) on a programme level. When it is implemented, this directive may relate to some of the 
projects presented in this report. 

1 COM(96) 511 final 

- 60 - PE 167.400 



Transport in the arctic region 

8.1 Major problems in the planning process 

Conflict between economic development and the environment 

The most serious environmental problem in the development of northern areas will be the 
conflict caused by the different values placed on economic development and the environment. 
When emphasizing the economic livelihood of an area, transport communications are very 
important. They also improve the social life in these sparsely populated areas, but on the other 
hand they also have negative impacts, and bring different disadvantages to the population. When 
emphasising natural values and principles of sustainable development, the construction of new 
roads is not viewed positively. 

Lack of total evaluation 

There are a number of major projects planned for these northern areas, which means that there 
will also be a number of individual EIA processes assessing different individual impacts. The 
problem is that there will be no full evaluation of the whole transport network in the north (at 
least a "full EIA" is not in the sight at the moment). However, it is important to understand the 
whole picture of the environmental impact, as northern areas are very sensitive to change, and 
these changes will have strong and wide impacts. 

Poor participation in planning process 

Participation in the EIA process and the success of public hearings may be low as a result of the 
distances between settlements, and the present poor transport links. However, it is important for 
people living in these demanding circumstances to be able to express their opinions on projects 
which will have a major impacts on them. When planning the EIA process, one of the most 
important issues to be considered carefully, is how to get people to be interested and to 
participate in the process. 

Limited recovery 

The opportunities for the environment to recover from construction are much worse for the 
sensitive environment of the cold climatic areas. In some cases it may even be impossible for 
the environment torecover. 

Poor construction of the environment 

There is also a risk that the repair of construction damage and attempts to blend new structures 
in to the existing environment are neglected, which, together with the limited opportunity for 
environmental recovery, may cause visible eternal damage to both the landscape and the natural 
environment. The cost of landscaping is still considered too high in northern areas. It can be said 
that the further one goes north, the less landscaping is valued, and this adds to the risk of poor 
construction. This is an even bigger problem in Russia where the economic situation is very bad 
and the most serious problems are currently caused by industry. 
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8.2 Environmental impacts 

Some of the projects are in the phase of pre-studies drawn as wide corridors on the map, with 
little precise information, for example, about location or traffic flows. This means that no 
precise evaluation of impacts can be presented before further and more detailed planning. The 
impacts are evaluated on the basis of knowledge and experience which are gathered and 
obtained from previous planned and implemented infrastmcture projects in the northern areas. 

The extent and scope of the impacts depends mainly on the quantities of the traffic flows and 
standards required for the road network. In general, the greater the traffic flow, the higher the 
road standards required. The higher the road standards, the greater the impact of the 
infrastructure on the environment. Carefully planned and detailed implementation methods can 
only have local, though important effects. 

The evaluation has been carried out by applying Finnish and Swedish methods of studying 
environmental impacts. We have considered urban structure, social life, landscape, natural 
environment, noise and emissions, by referring to the existing environmental programmes and 
lists for conservation at a general level. After more detailed planning it will be possible to 
consider these aspects more carefully, and exact numbers and descriptions of impacts can be 
given. 

Social and economic life 

Development of a good public transport system (trainshuses) is important both for social life 
and tourism. It lessens the significance of long distances and enhances social intercourse among 
the population. Good connections may also make public transport an attractive alternative to 
private vehicles and thus lessen the negative impacts of traffic. This will also improve the 
opportunities of local people of developing “package tours“. 

Good transport connections enhance the development potential of existing and new industries. 
Exploitation of natural resources is economically important for the livelihoods of the population, 
especially in North-West Russia, this clearly shows an urgent need to develop transport links to 
and from these naturally rich areas. 

On the other hand, new routes may also have both direct and indirect negative impacts on 
original lifestyles and economic activity, this is a particular problem in reindeer husbandry. 
Roads form a strong barrier to reindeer moving from one pasture to another and will add to the 
number of animal accidents. 
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At present many densely populated areas and cities suffer from heavy traffic flows. Although 
they bring customers, they also bring safety problems and other disadvantages. Building 
bypasses would improve the local environment and traffic safety, but at the same time the 
bypasses will require exploitation of new land areas and will move prevailing problems, 
although perhaps in a different form, to other areas. 

Landscape and natural environment 

High levels of road design standards effect the landscape and the natural environment the most, 
because the higher the standards are, the more easily roads are re-routed, either requiring new 
land in the existing location or complete construction of a new road in the countryside and 
unspoilt areas. In the north, the landscape varies, with high hills, low swamp areas, river valleys 
and other water areas, where impacts are always strong and in most cases negative. For example, 
both horizontal and vertical alignments can easily cause strong cuttings or high road 
embankments, the drainage system for the road structure may have a wide drying effect on 
adjacent areas and new bridges change the landscape. 

In cold climatic areas the vegetation grows slowly because of the very demanding growing 
conditions and the environment is very sensitive to change. Increasing emissions caused by 
traffic and the consequences of construction may have more serious impacts on vegetation in the 
north than in the south. Changes in the moisture content of the ground can change the number 
and variety of species in an area. The process of recovery from these changes is considerably 
slower if not impossible. 

New road links form a strong barrier effect, making it difficult for wild animals to move from 
one place to another, and they also increase the number of animal accidents. Changes in 
vegetation may also change the number and variety of fauna. 

Noise and emissions 

Increased traffic levels will lead to increased noise, vibration, dust, and emissions. The 
construction of bypasses and the relocation of combi terminals, will significantly decrease these 
problems in densely populated areas and city centres, but will move these impacts to another 
areas. These new areas are usually situated in the countryside in unspoilt environments, where 
noise will mainly affect animals and the emissions will affect vegetation near to the roads. 

The main environmental problem generated by air traffic is the high noise levels. Although 
emissions caused by air traffic are considered more of a global problem than a local one, the 
impacts have more serious consequences in cold climatic areas, where the environmental 
recovery process is difficult. 
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Existing programmes and lists for conservation 

The list of the existing international and national environmental programmes and conservation 
lists are shown in Annex 1. Most are national, but there are also international programmes 
relating to the arctic areas which have been accepted or ratified across the borders. There was 
no information available for this from Russia. 

There are also a considerable number of other local factors with different values which are not 
included in any of the programmes, but which may be affected by the new plans and for this 
reason are to be taken into account in more detailed planning. 

These programmes, as well as site inspections at a later planning stage, will guide the entire 
planning process so that environmental impacts will be minimised as much as possible. This is 
why environmental surveys are carried out in the early phases of planning. 

8.3 Opinions of environmental groups 

Different groups have expressed their opinions on the planned projects. These groups consist of 
public authorities and organisations at a local as well as a national level. The most important 
considerations should be paid to the views of those who live in the areas and experience both the 
benefits and prevailing problems. However, the national view is also important, because it takes 
into account the needs of the nation as a whole. The list of the groups consulted is given in 
Annex 1.  

The groups were asked to give their opinions of the planned projects, with reference to existing 
environmental programmes, conservation lists and with consideration to existing problems in 
the area, opportunities for solving these problems and the impacts likely to be caused. 

The general opinion gathered can be summarised as follows: there are both positive and 
negative environmental consequences of the infrastructure projects. The projects have to be 
studied in much more detail through the planning process to be able to determine how they will 
affect the environment. Completely new routes should be avoided, existing routes should be 
improved and upgraded. The EIA process should include a detailed examination of the 
environmental impacts of each project. 

Some of the Finnish people responded that the very low traffic flows do not warrant the 
proposed transport improvements. A study should be carried out to assess the likely future traffic 
flows. The Swedish respondents were of the opinion that there was already a need for the 
development of an improved railway network to serve both the population and enhance the 
economy. 
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Comments on the environment/landscape 

Almost all of the answers stated a concern for the natural environment particularly the 
conservation areas, areas within the Natura 2000 Programme, and other similar programmes 
along the routes. Some gave the indirect impacts on original lifestyle, culture, heritage and pre- 
history as subjects of concern. Attention must also be paid to blending of new structures into the 
environment and careful construction. Individual comments concerned severance caused by new 
routes, a particular problem for animals (accidents and the barrier effect) and variety of species 
of the old forests in these sensitive and slow growing areas. 

Comments on transport modes 

The development of regional railway connections was most often stated as the most 
environmentally friendly method of transporting both goods and passengers. Some suggested 
a continued railway to the north to serve tourism. The increased noise and emission levels were 
also a cause of concern. Individual comments concerned increased air traffic causing noise 
impacts and emissions which would reduce the ozone content, particularly in the polar areas. 

Comments on the transport network 

The development of transport connections and services in the area, especially to and from Russia 
was often said to be very important. Some mentioned that it would promote the development 
of trade and the economy of the area. Individual comments included that the Barents corridor 
would play the main role in the Euro-arctic transport area. The development of road networks 
reduces the significance of the geographical location, and is particularly important for the 
transport of natural resources from Russia. 

Comments on tourism 

There were only a few comments relating to tourism. Studies should be carried out to determine 
the effect of tourism on the traffic flows and the road standards required, and the impact of the 
tourist industry on the environment. The indirect impacts should also be studied. An 
improvement in the transport services will increase the number of tourists, thus increasing the 
traffic further, which may lead to a need for even better transport routes. 
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Figure. Infrastructureprojeci3 recommended by The Author. 
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ANNEX 1 

ENVIRONMENTAL PROGRAMMES AND CONSERVATION LISTS 

INTERNATIONAL (relating particularly to the arctic regions): 

AMAP Arctic Monitoring and Assessment Programme 
CAFF A Programme for Conservation of the Arctic Flora and Fauna 
EPPR Emergency Prevention Preparedness and Response 
PAME A Programme for the Protection of the Arctic Marine Environment 
Guideiines for Environmental Impact Assessment (EIA) in the Arctic (Draft October 2 1996) 

FINLAND: 

National parks 
Strict nature reserves 
Mite Protection Programme 
Wetland Protection Programme 
Shore Protection Programme 
Herb-Rich Woodland Programme 
Old-Growth Woodland Programme 
Esker Protection Programme 
Important Landscape Areas 
Nationally valuable historical areas 
Specific conservation areas and programmes 
Other private conservation areas 
Wild areas 
NATURA 2000 
Ground water areas 

SWEDEN: 

NATURA 2000 
Inventory of wet land or swamps in Norrbotten 
The multiplicity/variety of the area - an information and education project about the cultivation 
of land 
National parks 
Nature reserves 
Bird protection areas 
Conservation areas 
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NORWAY: 

Programme for new areas that will become National parks 
Programme for new areas that will become nature reserves 
National parks 
Nature reserve areas 
Areas protected to uphold the landscape 
Other areas for protection of the flora or fauna 
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ANNEX 2 

ENVIRONMENTAL GROUPS 

FINLAND: 

NATIONAL ENVIRONMENTAL AUTHORITIES 
The Ministry of the Environment 
National Board of Antiquities and Historical Monuments 

NATIONAL ENVIRONMENTAL GROUPS 
The Finnish Association for Nature Conservation 
Greenpeace of Finland 

LOCAL ENVIRONMENTAL AUTHORITIES 
Regional Council of Lapland 
Regional Environment Centre of Lapland 
The Provincial Museum of Lapland 
Museum of Kainuu Region 
Museum of Lappi Region 

LOCAL ENVIRONMENTAL GROUPS 
Nature Protection district of Lapland 
The Arctic Centre 

SWEDEN: 

NATIONAL ENVIRONMENTAL AUTHORITIES 
The County Administrative Board in Sweden 

NATIONAL ENVIRONMENTAL GROUPS 
The Swedish Environmental Protection Agency 

LOCAL AUTHORITIES 
The County Administrative Board in Vasterbotten 
The County Administrative Board in Norrbotten 
The "Municipality Office" in Lulei 

LOCAL ENVIRONMENTAL GROUPS 
The Swedish Association for Nature Conservation in Vasterbotten. 
The Swedish Association for Nature Conservation in Norrbotten. 
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NORWAY: 

NATIONAL AUTHORITIES 
The County Administrative Board in Norway 

LOCAL AUTHORITIES 
The County Administrative Board in Finnmark 

RUSSIA: 

NATIONAL AUTHORITIES 
State Committee on the Environment Protection of Murmansk Region 
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