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1. EXECUTIVE SUMMARY 
Why and how this project was conducted 
The battery industry is developing in the Nordic Battery Belt area, including the regions 
Central Ostrobothnia and Ostrobothnia in Finland, Västerbotten County in Sweden, and 
Nordland county in Norway (Figure 1).  
 

 
Figure 1: Nordic Battery Belt. 

 
There are several battery-related industries, either in production or as a project. Battery 
industries comprise a wide-ranging value chain, from mines, processing semi-products, 
producing cells and packs, and assembling the battery units installed in a vehicle or used in 
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other electric power storage applications. Additionally, the battery industry includes re-use 
and materials recycling at the end, closing the circle. 
 
This project collected essential information about the battery industry and related 
opportunities considering logistics, advantages, and challenges. Recognising the 
challenges is vital to developing the area further, preparing for new businesses, and 
managing logistics volumes. 
 
Collaboration and cooperation are key elements in developing logistics infrastructure and 
services in the Belt area. In the same way, this project was based on collaboration, 
including interviews and collaborative workshops in addition to literature research to collect 
information, opinions, and ideas.  
 
How significant are business opportunities? 
Mines are used to capitalise on the raw materials in our countries. We have found that there 
are a lot of minerals that are and could be utilised. However, establishing a mine is not a 
small project. It needs considerable capital and time, and time is also needed for the 
permitting processes. Opposition from the public is also something to consider.  
 
Raw materials are typically quite high in volume and low in value. This impacts the 
economical transport distance and efficient logistics. Therefore, processing plants for semi-
products should be relatively local. As a result, location will be less critical when the value 
goes up, and volumes will be lower in the logistics chain. However, short distances, efficient 
logistics and highly appreciated smaller carbon footprints are advantages for the Nordic 
Battery Belt area. There are also opportunities for closer cooperation between local 
production chains and logistics arrangements.  
 
The regional developing agencies have been proactive in establishing industrial and 
logistics areas. As a result, it is easy to set up businesses in the Nordic Battery Belt area, 
likely attracting the battery industries. The logistics connections and services are good. 
 
What are the challenges and bottlenecks? 
A bottleneck is an issue that delays a process or stops it from continuing. It was concluded 
that there are no critical logistical bottlenecks hindering development in the near future 
(approximately five years). However, several developing issues or potential bottlenecks 
were found. Major issues are: 

• Missing railway link between Storuman (Sweden) and Mo i Rana (Norway) 
• Under way but needs to be completed: Norrbotniabanan between Umeå in the south 

and Luleå in the north (Sweden) 
• Road conditions in Sweden (E4 is planned to be redrawn around Skellefteå, but 

east-west roads over to Norway are considered poor; E12 is an essential east-west 
connection) 

• Railway capacity between Ylivieska and Oulu (Finland) 
• New port road in Vaasa (Finland) 
• Widening and deepening the fairway to Vaasa (Finland) 
• Widening and deepening the fairway to Mo i Rana (Norway) 
• Developing digitalisation as a competitive advantage in all countries 
• Infrastructure for electric air traffic possible is needed in more airports, also 

vertiports for eVTOLs/ could solve certain goods transport issues (all countries) 
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In addition to logistical development, various general issues were discussed during the 
project. Many of these issues were related to energy availability, workforce, lack of 
accommodation and municipality services (education, childcare etc.).  
 
How to mitigate challenges 
Many of the logistical development issues are already in process. However, final decisions 
about financing are not yet made. In addition, some of the development issues require 
further studies and cost-benefit calculations. Many of the issues mentioned above have a 
regional or even national impact. Cooperation is therefore vital.  
 
Next steps and influencing principles 
The work within the Nordic Battery Belt should continue. The Nordic Battery Belt will help 
cross-border cooperation, and it will provide a good ground for the growing battery industry, 
benefitting the regions. Marketing should be focused on the battery industry to promote the 
Nordic Battery Belt area with good logistical connections and services as an excellent 
location for the battery industry. Influencing should be directed to the administration and 
politicians to develop logistic infrastructure.  
 
The following ideas are suggested for promoting and influencing: 

• Marketing the Nordic Battery Belt area organised by the Kvarken Council and 
regional development agencies. 

• Establish a forum to continue the discussion among stakeholders (e.g. industry, 
logistics) 

• Prepare marketing materials and events together  
• Create structured projects for the key development issues 
• Prepare lobbying material to prove the need and benefits 
• Organise cross-border discussions and actively advance the selected projects.  
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2. FOREWORD 
Battery production is a growing industry. Battery-operated vehicles, in particular, are 
expanding their popularity. The development background is for tackling climate change and 
reducing the use of fossil fuels.  
 
This report has been prepared as a part of the EU Nordic Battery Belt Logistics project 
funded by Interreg Botnia-Atlantica as well as Region Västerbotten, Regional Council of 
Ostrobothnia. The project aims to develop a sustainable and cost-efficient cross-border 
logistics strategy for the emerging battery industrial cluster in the Nordic Battery Belt. The 
Battery Belt is not just an intention; there are ongoing projects and the Northvolt Gigafactory 
at Skellefteå is already functional.  
 
Logistics is found in various parts of the battery value chain. For this reason, it is vital that 
logistics infrastructure and services serve the need of the growing industry. This project 
aims to recognise the situation and bottlenecks, and to find ways to develop the Nordic 
Battery Belt initiative.  
 
The Nordic Battery Belt include the regions Central Ostrobothnia and Ostrobothnia in 
Finland, Västerbotten County in Sweden, and Nordland county in Norway. The main focus 
of this project is on these regions and counties. However, related industries have been 
recognised nationwide. Logistical assessment is limited to the Nordic Battery Belt and the 
areas that have a connection to or impact on the Nordic Battery Belt. 
 
The keyword in this project was interactivity and the project was based on workshops and 
interviews. In addition, the battery value chain and logistics data were collected from various 
public sources. Finally, the data was put into an interactive geographic information system 
(GIS) to be analysed. This was probably the first time that comprehensive battery industry 
GIS data had been collected in the Nordics.  
 
The project was led by Mathias Lindström from the Kvarken Council with participants from 
local development agencies Kokkolanseudun Kehitys Oy (KOSEK) and Vaasa Region 
Development Company (VASEK) in Finland, Rana Utvikling in Norway and the City of 
Skellefteå in Sweden. Isak Brändström and Andreas Forsgren from Tyréns Sverige AB 
were leading the project as project consultants. 
 
The project was made in cooperation with Ramboll Finland, Norway and Sweden. From 
Ramboll Finland, Matti Utriainen was the project manager and responsible for logistics. Antti 
Lepola was responsible for the battery value chain. Samuel Rintamäki and Axel Andersson 
obtained information for the study, Ari Sirkiä and Riku Ilomäki participated in the project as 
logistics experts. Antti Miettinen was responsible for the GIS mapping system. Anna 
Löfmarck was participating from Ramboll Management Consulting, Sweden. Kjetil Garberg 
Martinsen and Terje Nordal represented Ramboll Industry, Business development & 
Logistics, Norway.  
 
  



NORDIC BATTERY BELT LOGISTICS 

  

  
 

7/71 

3. DATA ACQUISITION AND INTERACTION WITH THE 
STAKEHOLDERS 

3.1 The Goal of the Data Gathering Phase 
Previously, the Nordic battery industry actors and infrastructure data were coarse and 
scattered. Even if the data is useful on its own, it was an essential tool for analysing the 
results of this project. The goal of the data acquisition phase was: 

• to identify existing and known future key players and projects on the battery value 
chain in the Nordics study area 

• to find their logistics volumes (t/a) baseline year 2020 and estimates for 2025 and 
2030, if possible 

• to store the information in the GIS for further analyses. 
 
Projects found were classified as: 

• Raw material 
• Chemicals/salts 
• Processed materials 
• Cell & pack 
• Second life & recycling 
• Downstream applications (if relevant, regarding logistics) 

 
Also, general location data of ports and airports were collected, as well as road and railway 
data. 
 

3.2 Data from Public Sources 
Most data were collected from public data sources, following a systematic data gathering 
approach. These data sources have been listed in a separate document. In addition to this, 
several internal and external experts of Ramboll have been consulted in evaluating current 
battery value chain projects and analysing prospects. These consultations were mostly 
carried out as short interviews. 
 
A uniformly classified framework for the Inter Nordic data gathering process was created for 
data gathering purposes, following the battery value chain framework presented in Figure 2 
(Finnish Minerals Group, 2021). A logistics focus was adapted to data gathering and 
categorisation. Data was compiled on plant locations, logistics volumes in tonnes, material 
types, phase of the substances, transportation methods, transportation destinations and 
other relevant details. Therefore, the data on available material volumes had to be pre-
filtered during the investigation process to respond to the project’s needs correctly. Only the 
plant (or equivalent) entering and leaving volumes of materials were considered, signifying 
that plant generated substances such as oxygen or water from established pipelines were 
ignored. 
 
The following public data sources were used in the process: 

• Company releases 
• Company websites  
• Environmental permit decision and documentation  
• News agencies 
• Specialist organisations 
• National and regional business organisations  
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The publicly available sources consulted in the data gathering process are presented in 
Appendix 1. 
 
The baseline for information on battery value chain projects was the environmental permit 
decision and documentation. However, EIA procedures differ in Nordic countries. For 
example, the EIA process in Finland includes quite detailed information about volumes and 
logistic principles in comparison to other Nordic countries. Also, the permit information 
typically presents the maximum capacities of the facilities that might be gradually reached 
with subsequent production ramp-ups. Therefore, the information was supplemented with 
other available information. For example, company releases and websites were determined 
as the most accurate source for the real and actualised logistics volumes, and mainstream 
news presented the best real-time information on project progress.  
 
As expected, some challenges in obtaining information from the companies were observed 
due to companies having business confidentiality issues. In particular, this was realised on 
a limited amount of detailed information on Finnish cell & pack manufacturers' logistics 
volumes. Additionally, problems were observed in the timeliness of the data. Some of the 
gathered information already became outdated and futile during the data gathering process 
as battery value chain projects are sensitive. This was actualised with regrettable news on 
Johnson Matthey withdrawing from the battery business (including Vaasa project) and the 
termination of the joint Panasonic, Equinor & Hydro project (Finnish National Emergency 
Supply Agency, 2021). On the other hand, new projects are also frequently reported, 
highlighting that the data gathering process had to be ongoing and continued during the 
logistics analysis process. 
 

3.3 Stakeholder Interaction 

3.3.1 Interviews 
Several interviews were held during autumn 2021 and spring 2022. The purpose of the 
interviews was to collect more detailed information about the battery value chain and related 
logistics. Interviewers include battery producers, logistics companies, ports and regional 
development companies.  

3.3.2 Workshops 
Two workshops were arranged during the project. The first workshop was held on 
7 December 2021 as an online event utilising Teams for communication and a Mural 
platform for interaction. The first workshop had 27 participants. This workshop aimed to 
discover challenges related to cooperation and recognise bottlenecks for further study in 
this project. The second workshop was held on 29 April 2022 with 31 participants. The 
second workshop had three themes: 
1. Logistics Strengths in Nordic Battery Belt 
2. Logistics Development issues in Nordic Battery Belt 
3. How to Promote Logistics in Nordic Battery Belt /next steps 
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The key results of the first workshop 
 

 
The key results of the second workshop 
 

 
  

• Participants had a major focus on workforce-related issues (including education and 
accommodation) and infrastructure in each region and between regions (east-west). 
Those were seen as key weaknesses in the region, along with permitting procedures and 
the language issues when addressing  

• There was less focus on services (but the area could be vaguer to the stakeholders). 
Energy was not recognised as a key issue (or is seen as a top strength already). 

• Regional development agencies have visions for cooperation; companies might have 
challenges. Can they be more active in the Battery Belt Concept?  

• Cooperation + competition = coopetition. The need for companies to cooperate with 
their competitors (voluntary or forced) is becoming increasingly common. How can this be 
applied? 

 

• Intermodal transport was recognised as important, both by sea and rail. There are 
services available, but more frequent ship services and the usage of intermodal services 
by rail especially in Finland. 

• Missing railway link is between Storuman and Mo i Rana was mentioned numerous 
times. It was also mentioned that electric rail infrastructure is missing e.g., between 
Hällnäs-Storuman. 

• Digitalisation could be a competitive advantage, but discussion was mainly rather thin. 
• Electric transport vehicles become more common and charging infrastructure 

development is needed. 
• Generally, east - west connection should be improved. 
• There is good ground for cooperation within the Nordic countries because of the same 

language, culture and legislation principles. 
• It was agreed that the Nordic Battery Belt should benefit from collaborative actions. 

Clustering or other formal organisation did not get support. The Kvarjen Council and 
regional development agencies were recognised as potential organising entities. 
 

 
•  
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4. BATTERY VALUE CHAIN AND MATERIAL FLOWS 

4.1 Battery Value Chain 
The battery value chain – mainly targeted for electrification of traffic (land, sea, air) and 
energy storage systems (solar and wind power) – is long and offers many business 
opportunities. In addition to raw materials, the value chain covers the production of 
chemicals, precursors, cathode active materials, cathodes, anode materials, electrolyte and 
separator materials, additional components for cells and packs, and assembling battery 
cells and packs. The batteries used in electric vehicles or other applications can be reused, 
and the materials used to manufacture them are worth for recycling.  
 
The battery value chain can be illustrated by dividing it into three main segments: 

• Upstream (grey cells in Figure 2), which consists of mining raw materials and 
processing the materials,  

• Midstream (orange cells), production of relevant components needed in 
manufacturing battery cells, packs and end product batteries for several use cases 
and where the various components are manufactured and assembled, and 

• Downstream (green cells) includes assembly of those components and their end-
users, and finally, second life use and recycling of valuable materials. 

 

 
Figure 2: Electric vehicle battery value chain (modified graph from Finnish Minerals Group 2021). 

 
Nordic countries play an important role in European battery industry development because 
of available natural resources in the form of clean, cheap energy and important raw 
materials, including rare metals, to manufacture battery cells with good environmental 
performance. 
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There are certain common opportunities in the Nordic countries associated with the battery 
value chain: 

• Strong competence in mining and processing  
• Strong electro-technical industry  
• Notable machine manufacturing and energy companies  
• Advanced electricity grid and market  
• Strong players in ICT and service providers  
• Solid know-how in recycling 

 
The stability of society, predictability, sustainability and responsibility of production, 
availability of fossil-free energy, and the functionality of logistics are also essential factors in 
the location consideration of production. However, comprehensive cooperation is needed to 
make the most of the battery value chain potential.  

 
Figure 3: Examples of actors in the battery value chain in the Nordics (Source: Business Sweden 2021). 
Note: several additional actors/projects were identified during this project. 

4.2 National Strategies 
The battery value chain is complex. The expected increase in electromobility and energy 
storage needs will lead to an exponential growth of the lithium-ion battery market and, as a 
result, the use of relevant raw materials. Partnerships (upstream, downstream and circular) 
can play a key role in creating long-term robust and competitive value chains. States have 
also been strategically prepared for this change. 

4.2.1 Finland 
Ministry of Economic Affairs and Employment of Finland appointed a working group to 
prepare a “National Battery Strategy” to strengthen the battery sector’s innovative 
environment, accelerate sustainable and low-carbon economic growth, and support the 
achievement of climate objectives in transport. The assignment was completed in January 
2021. The strategy consists of seven objectives for the period 2021–2025: growth and 
renewal of the battery and electrification cluster; growth of investments; promotion of 
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competitiveness; increased international awareness of the strategy; responsibility; definition 
of key roles in the sector’s new value chains, and promotion of circular economy and digital 
solutions. 
 
To achieve these objectives, the working group proposes the following measures: 

1. Promote cooperation through a national cooperation body 
2. Expand the competence of the sector 
3. Strengthen international contacts 
4. Develop an environment conducive to investments 
5. Promote responsibility within the sector 
6. Strengthen the brand and communications about the sector, and 
7. Develop funding. 

4.2.2 Sweden 
Sweden has been a driving force in designing the European battery strategy and major 
investments, not least in research and development, are ongoing in Sweden. 

 
Figure 4: The circular and sustainable battery value chain (source: Strategy for fossil-free 
competitiveness, 2021). 
 
In the Swedish battery strategy, the following five highlighted recommendations were 
prioritised: 

1. Sustainable batteries for a fossil-free energy and transport system: Stimulate 
demand for and use of sustainable batteries 

2. Sustainable battery production, a new sustainable industry for Sweden: Create 
conditions for the development of a sustainable battery value chain in Sweden 

3. Recovery and extraction of materials for a sustainable and circular battery industry: 
Create conditions to enable the mining industry and the recycling industry to 
contribute with sustainably produced raw materials 

4. Skills development for a charged future: Invest in research, innovation, and 
education for skills development 

5. Collaboration and dialogue for growth and export: Implement and follow up the 
action proposals through broad collaboration throughout the battery value chain. 
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4.2.3 Norway 
The Norwegian Parliament has decided on a national goal that all new cars sold by 2025 
should be zero-emission (electric or hydrogen). By the end of 2020, there were more than 
330,000 registered battery-electric cars in Norway. Battery electric vehicles held a 54% 
market share in 2020, and 64.5% in 2021. The transition speed is closely related to policy 
instruments and a wide range of incentives. 
 
The Norwegian Ministry of Climate and Environment published a “National strategy for 
green, circular economy” in 2021. The battery and vehicle industries are one of the seven 
main value chains that will be focused on as a step towards a zero-emission society. The 
strategy calls for a value chain perspective in sustainability: Responsible sourcing of raw 
materials, sustainable production processes, recycling of materials and the use of 
secondary raw materials in production are expected to get an improved competitive position 
– not just in Norway but in Europe. 
 
Battery Norway (Norwegian Battery Platform) is a national industrial collaboration platform 
focused on innovation and sustainable value creation opportunities, encompassing the 
entire battery supply chain. Battery Norway will contribute to the following: 

1. Development of a national Norwegian battery strategy that facilitates sustainable 
growth 

2. Expansion of the Norwegian battery supply chain and ecosystem 
3. Building of relevant industrial competence and infrastructure 
4. Explore synergies within the Norwegian and Nordic battery ecosystems 
5. Connect Norwegian companies to international initiatives and activities 
6. Promote Norway as a battery nation. 

 
Cooperation, international contacts, collaboration, dialogue, infrastructure, and synergies 
within Nordics are mentioned, but none of the state-level strategies specifically mention the 
battery value chain logistics. 
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5. GEOGRAPHICAL ORIGIN OF NATURAL RESOURCES 

5.1 Natural Resources Related to Battery Industry 
Finland, Norway and Sweden are rich in minerals. Some of the essential minerals for the 
battery industry are presented in the map below (Figure 5) and explained in the following 
chapters.  
 

 
Figure 5: Major battery minerals in Finland, Norway and Sweden (Nordic Innovation Report, 2021). 
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5.1.1 Finland 
According to the Geological Survey of Finland, the country has many of the minerals 
required in the battery industry. These are e.g., cobalt, nickel, lithium and graphite. In 
addition, Finland is also a significant producer of copper. (Geological Survey of Finland 
(GTK), n.d.) 
 
Terrafame is the major battery material mining company in Finland, which have over half of 
the surveyed nickel and cobalt resources in Finland. Terrafame is also the largest nickel 
producer in Europe, producing 28,740 tonnes of nickel in 2020. There are twenty other 
nickel deposits, but they are significantly smaller, the most important being Sakatti (project 
stage by Anglo American) and Boliden Kevitsa (11,074 tonnes of nickel metal in 
concentrate). (Aukia, 2021) 
 
Cobalt is mined in Talvivaara and Kevitsa totalling approx. 1,560 tonnes per annum. The 
known resources are in Finland 454,000 tonnes, Norway 11,700 tonnes and Sweden 
24,300 tonnes. (Eilu, et al., 2021) 
 
The only significant lithium deposits are located in the Kaustinen area. Lithium has also 
been found in the Somero and Tammela areas. Beowulf has just received a further permit 
for its graphite exploration at Heinävesi. (Aukia, 2021) 
 
Within five years, the following mine projects may start production: Keliber in Kaustinen, 
Suhanko in Ranua, and FinnCobalt in Outokumpu, but it is difficult to estimate the duration 
of the permitting procedures. 

5.1.2 Sweden  
Copper mine production was 135,600 tonnes in Finland and Sweden. Known copper 
resources in Sweden are 11,770,000 tonnes. There are also known resources for 
manganese and nickel. (Eilu, et al., 2021) 
 
There are two potential lithium deposit areas in Sweden, but these are not assessed 
thoroughly. (Eilu, et al., 2021) 
 
Vanadium is not currently mined in the Nordic countries. Sweden has large resources, but 
the grade is expected to be low. Vanadium redox batteries are expected to be important for 
the green energy transition. (Eilu, et al., 2021) 
 
The mineral resources of graphite, cobalt and lithium in tonnes are visualised in Figure 5. 

5.1.3 Norway 
Norway has about 70 registered graphite occurrences, and the known resources amount to 
about 17,985,000 t (Nordic Innovation Report, 2021). According to the Geological Survey of 
Norway (NGU), several deposits are potential for mining graphite. Most of these are located 
on the island of Senja, Lofoten–Vesterålen archipelago and Holandsfjord. (Geological 
Survey of Norway (NGU), 2015). Commercial companies are exploring deposits in 
Vesterålen.  
 
Lithium resources in Norway are unknown. According to the Nordic Innovation Report 
(2021), there are two identified areas in Norway with potential for lithium, Helgeland and 
Vest-Agder. 
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There are at least two nickel deposits of national, documented importance (Gautnebb, 
2016)  

• The Bruvann deposit (nickel-copper) near Narvik, with a remaining documented 
tonnage of 9.15 Mt grading 0,36% Nis.  

• Espedalen mine with deposits Stormyra and Dalen (nickel-copper-cobalt), 11 Mt in 
total and Ni-content 0,25–1,09%  
 

The known copper resources in Norway amount to 1,882,000 t, and distinct additional 
potential in areas with closed mines or known resources. (Nordic Innovation Report, 2021). 
In 2019, the Nussir mining company received an operating licence to extract copper from 
the Ulveryggen and Nussir deposits in Kvalsund municipality. However, the mine has been 
disputed, and the German company Aurubis recently terminated a 10 billion NOK contract 
with the Nussir mining company.  
 
The scope for this report is land-based mineral occurrences within the Nordic countries and 
the Kvarken region, in particular. It is worth mentioning Norway’s long coastline. Norway, 
Iceland, and Denmark/Faroe Islands share the territorial waters of the Norwegian Sea, with 
the largest part belonging to the first.  
 
According to The Norwegian Petroleum Directorate (2019), chemical analyses of sulphides 
and manganese crusts from the Norwegian offshore shelf reveal that the sulphides contain 
a high copper, zinc, and cobalt content. These are important metals as society moves 
towards increasing electrification.  
 
The manganese crusts in the Norwegian Sea fall into two groups. One contains around 
double the amount of rare earth minerals compared with samples from the Pacific Ocean 
and the rest of the Atlantic Ocean. In addition, both groups contain substantially more 
lithium (20–80 times) and scandium (4–7 times): important elements in the green transition. 

5.2 GIS Mapping of Natural Resources 
Over fifteen ongoing raw materials projects were identified across the Nordics, either 
existing or potential future actors in the Nordic battery value chains. The recognised 
projects vary significantly by size and timeframe, and less than half of the projects are 
currently operational. Raw materials related projects (mining and quarrying) in the Nordics 
working within the scope of the battery value chain are presented in Figure 6. 
 
In addition to the recognised raw material projects displayed in Figure 6, many significant 
battery minerals reserves exist across the Nordics. The portrayed raw material projects only 
include projects that are either in action or in progress to commence raw material extraction 
in the near future (5–10 years). Currently, most of the raw materials projects in the Nordics 
happen within Finland. This is due to e.g., the mineral reserves and potential of Finland and 
the legislation system around the mining Industry. 
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Figure 6: Current and future raw materials projects supplying the battery industry identified within 
Finland, Sweden and Norway (grey) and ports (orange). 
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6. GEOGRAPHICAL LOCATION OF PRODUCTION 
FACILITIES 

6.1 Production Facilities Related to Battery Industry 
According to the Finnish Minerals Group (2021), Europe surpassed China in the sales of 
new electric cars in 2020, with the global annual demand for electric vehicles increasing 20 
– 30% annually up to 2030. Despite this, most of the battery production takes place in China 
to date. China is expected to hold the position of market leader in the battery industry by a 
considerable margin despite recent investments in global battery production. Europe is set 
to strengthen its position in the battery industry and multiply the regional battery production 
within the next few years to serve existing and future demand. This requires European 
investments in all stages of battery production, a process in which Nordics will play a big 
part. 
 
Production of one fully electric car lithium-ion battery typically requires approximately 50 kg 
of nickel, 8 kg of lithium and 7 kg of cobalt when using NMC 811 technology. Nordics hold 
substantial reserves in all of the named critical materials. For example, Finland alone could 
serve as a key supplier for one large or two medium-sized car manufacturers in Europe in 
terms of cathode materials. (Finnish Minerals Group, 2021). Similarly, other Nordic 
countries hold reserves in critical materials and are pushing the development of battery 
production facilities forward with both new anode and cathode material production projects 
and cell and pack developments being announced across the Nordics. 
 
Two things are common in the location of battery production facilities. First, production 
facilities are located near coastlines and ports near good and versatile logistical connection 
points. One exception is the Terrafame battery material plant which operates inland in 
Finland. However, the operation is located next to the mine that feeds the plant with 
minerals, thus the logistics costs are cut upstream in the value chain. Second, battery 
production facilities are often developed close to each other to minimise the logistics flows 
between the facilities. 
 
In certain cases, the facilities positioned in different stages of the battery value chain are 
connected by pipelines, which significantly cuts down the local traffic. Nonetheless, further 
development is needed to enhance the Nordic battery value chain’s local, national and inter-
regional cooperation and connections. For example, the Nordic actors that are now serving 
Asian and European battery manufacturers could be the suppliers of Nordic manufacturers 
in the future when more production facilities are built within the region. This cooperation will 
potentially have a significant effect on the logistic costs and lead times of battery production 
and thus make the Nordic battery value chains more sustainable and cost-efficient if the 
proper logistics connections and infrastructure exists. 
 
In total, 133 identified production projects were identified in the Nordics. As for now, 35% of 
production facilities are operational, and 68% are expected to be operational by 2025 in 
total. This number is prone to change as new projects are introduced at a monthly pace, 
and some projects become cancelled. 68% of these projects are related production of 
battery cells and packs and materials required, including mining. The rest of the projects, 
32%, are related to downstream applications as well as second life and recycling activities. 
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Figure 7: Battery value chain developments in the Nordics identified in this study. 

Finland is the only Nordic country with existing chemicals/salt manufacturing; the main 
players are Terrafame Sotkamo, Nornickel Harjavalta, and Jervois and Umicore in Kokkola. 
In the next few years, Keliber’s lithium hydroxide plant will commence production in Kokkola 
– the building permit for the plant has been granted and the construction works will begin in 
2022. On the other hand, there seem to be few such chemical processing industries in 
Sweden, and no production developments were identified in Norway. 
 
Regarding Processed Materials (for example, cathode material, anode material, 
electrolytes), quite a lot will happen in the Nordics in the next few years. Plants are currently 
being built, for example, BASF precursor material plant in Harjavalta, Finland. In 5 years, 
precursor cathode material (pCAM) and cathode active material (CAM) plants of Finnish 
Minerals Group and its Chinese partners in Hamina and Kotka are likely to start their 
production. pCAM production is already in place in Kokkola. In Sweden, Northvolt’s 
integration in Skellefteå will produce cathode active material in addition to actual battery 
cells. Several companies are also planning production in Sweden, such as Talga, Shenzen, 
Graphmatec, Altris, Höganäs and BASF. In Norway, few developments in processed 
materials were identified, mainly regarding synthetic anode graphite production.  
 
In terms of numbers, Sweden identified the most projects related to Cell and Pack, 
presumably due to the country’s large car and vehicle production industry. Northvolt’s 
project has produced the first battery cells in Skellefteå. Unfortunately, more detailed 
information on the production volumes of all these Swedish developments has not yet been 
obtained. Norway plans to take a leap in the battery industry, especially with the companies 
Freyr and Morrow. In the energy rich Narvik area, large industrial sites are being developed 
for green technology (Powered Land). Finland has existing battery pack production in two 
locations and a few promising developments in the Kvarken region. 

6.2 GIS Mapping of the Production Facilities 
Over a hundred ongoing production projects were identified across the Nordics that are 
either existing or potential future actors in the Nordic battery value chains. The projects vary 
significantly by size, stage of the value chain, and timeframe. Only a fraction of the 
production processes is currently operational, even though many are being built. Production 
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facility projects, including all stages besides raw material extraction in the Nordics within the 
scope of the battery value chain, are presented in Figure 8 below. 
 

 
Figure 8: Current and future production facility projects working within battery value chains across 
Finland, Sweden and Norway by type (various colours) in addition to ports (orange). 

 
Production facility projects in Figure 9 are classified as chemical/salts production facilities, 
processed materials (including pCAM, CAM, anode and separator) projects, cell and pack 
manufacturing projects, downstream applications activities and finally, projects concerning 
second life use and recycling of batteries and battery materials. The figure also captures the 
Nordic railways, major roads and Finnish ports.  
 
In addition to the projects displayed in the figure, multiple other actors are connected to the 
battery industry and battery value chain in the Nordics by providing essential materials such 
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as gases, fuels, logistics services and more to the industry. Actors serving battery projects 
as a minor part of their business are also excluded from the projects as set in scope 
(equipment manufacturers, filter manufacturers and others). All Nordic countries are 
currently active in the cell and pack industry. Additionally, Finland is clearly making a strong 
foothold in producing chemicals and salts, and Sweden is very active in downstream battery 
value chain activities. 

6.2.1 Finland 
The Finnish battery projects are mostly scattered around Finland's southern and western 
coastlines, except for Terrafame, which operates one of the world’s largest nickel sulphate 
operations in their Sotkamo battery chemicals plant (Aukia, 2021). 
 
In the Battery Belt region, Kokkola has strong, long-lasting battery material process 
operations, and Vaasa is developing a major concentration in the battery industry, a 
GigaVaasa development. 
 
Kokkola Industrial Park (KIP) is known as one of the largest inorganic chemical ecosystems 
in northern Europe, with an area of 700 ha, nearly 20 industrial plants, over 60 service 
provider companies, 2,300 employees, and a turnover of EUR 1.4 billion (2020). Europa’s 
largest cobalt refinery plant, Umicore Finland Oy, is operating in the KIP area. Freeport 
Cobalt Oy produces metallic cobalt and copper as well as inorganic cobalt, nickel and 
copper based salts. 
 
The GigaVaasa industrial zone offers hundreds of hectares of ready zoned area dedicated 
to battery value chain manufacturing. Freyr Battery Finland Oy is in the process of 
conducting an environmental impact assessment of the 20 GWh/a battery cell plant in the 
GigaVaasa area. Grafintec/Epsilon has announced an intention to build a production plant 
of anode materials in the GigaVaasa area. More than 160 energy technology companies 
are located in the Vaasa region, enabling cooperation opportunities. 
 
Many of the Finnish upcoming production projects and prospects are also expected to 
emerge near the coast lines and existing production facilities where the infrastructure is 
adequate. 
 
In southwestern Finland, Satakunta's battery and technology metal cluster refine e.g. 
copper, nickel, cobalt, gold and silver and manufactures high-tech metal products such as 
permanent magnets, superconductors and battery chemicals. It should be noted that 
Nornickel Harjavalta processes five percent of the world's pure nickel products. The 
recycling of precious metals is an area of the future. For example, Fortum, BASF and 
Nornickel are already cooperating in the recycling of batteries in Harjavalta, and Critical 
Metals in the recycling of vanadium in Pori. (Prizztech, Satakunnan akku- ja 
teknologiametallit – Tiekartta kasvuun, 2021) 
 
Another developing region of the battery industry is South-eastern Finland, where precursor 
and cathode material production facilities are developed in Kotka and Hamina cities. Vaasa, 
Kokkola, Harjavalta, Kotka and Hamina are good examples where proactive zoning has 
produced extensive, attractive land reserves for actors in the battery value chain, and 
enabled rapid EIA and permitting processes and scalable operations. 
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Finnish National Battery Strategy 2025 aspires for Finland to become one of the forerunners 
of the global battery industry. One clear endeavour in this path is the ongoing project of 
Stora Enso to produce bio-based graphite from wood-based lignin (Aukia, 2021).  

6.2.2 Sweden 
This year, mass production of batteries is starting at the Northvolt Ett site in Skellefteå. 
There are also a few large subcontractors on site. One of them, Kedali, will supply square 
shell casings for Northvolt’s batteries from an on-site production facility at the gigafactory in 
Sweden, which is expected to go online in 2023 with an annual capacity of 40 GWh. 
Dongjin is another large subcontractor on site that will be supplying the active material 
required in Northvolt’s batteries. Furthermore, there is a plan for a recycling facility (ReVolt) 
on site.  
 
Inbound material in the process is currently imported by ship to the Port of Skellefteå. 
Mining projects in Sweden that could change this are not so far under way and cannot be 
expected to rapidly change the situation when it comes to logistics.  
 
In Sweden, however, there are other battery-related companies in other parts of the 
country, such as SAFT and Gränges Finspång, plus several technology start-ups. Sweden 
also has many downstream applications in the car and truck industries, mining vehicles etc. 
Northvolt announced that they are starting up factories at two more locations: one in 
Gothenburg in collaboration with Volvo and one in Borlänge at the former Stora Enso 
factory Kvarnsveden.  

6.2.3 Norway 
The most comprehensive mass production battery project in Norway is the Freyr initiative. 
In Mo i Rana, the Freyr’s phased 80+GWh gigafactory development includes a pilot/ 
customer qualification plant and 4 gigafactories, which would all be operational by 2028.  

6.3 Developing Timeframe  
The global battery industry is accelerating quickly, and so are the Nordics. Currently, many 
projects are being initiated as scalable and existing projects are being gradually ramped-up. 
This results in discreet yearly fluctuation in the yearly production volumes of the battery 
industry. However, in the long run, the differences in the volume estimates become very 
large as many facilities are expected to be operational by 2025. Establishing new 
production easily takes up to five years starting from scratch in the battery industry, 
depending on the stage of the value chain and the size of the operation that the project 
concerns. Figure 9 captures the annual logistics volumes of current and future (operational 
2025) battery value chain projects by type. 
 
In Figure 9, the coloured columns represent the total logistics volumes of individual battery 
projects classified as projects of different stages of the battery value chain. In practice, this 
signifies that operators with multiple battery production activities within the same location 
have multiple columns representing different operations. For example, Terrafame in Kainuu 
has both a material processing facility and raw material extraction activities that contribute 
to total logistics volumes. Similarly, some of the columns are spread next to each other if 
different actors operate within close distance, e.g., Umicore, Jervois and Keliber in the 
Central Ostrobothnia region. Blue columns represent current volumes and red columns 
future (2025) volumes. 
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Figure 9: Production facilities. Baseline (2020) and future (2025) by type; excessive data in Finland is 
due to available information; all volumes are not for the battery industry. 
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6.4 Uncertainties in Developing Production Facility Projects 
There is much uncertainty in developing production facility projects as permitting processes 
are strict and lengthy, whereas the industry is constantly developing. Therefore, many of the 
projects are planned to initially operate with significantly lower capacity meaning they end 
up running longer in the process. Additionally, very little additional information is shared 
from projects in the pre-permission planning phase. For this reason, forecasts and 
announcements about potential production capacities often serve as the best baseline for 
estimating future volumes of the industry.  
 
In Finland, the extensive environmental permitting process and open database offer very 
good baseline information about battery production capacities and even logistics volumes of 
the operation. Company announcements and reliable news sources provide the second-
best option for estimating volumes. The third option is to break down the volumes from 
introduced annual production capacities of cell and pack facilities by either annual GWh’s or 
packs produced. Based on the available sources, 40% of approximated logistics volumes 
are estimated to be accurate, 30% of the volumes are estimated to be fairly accurate, 10% 
of the volumes are calculations based on capacities and averages. They should therefore 
be appraised with slight caution. 20% of volumes could not be deducted due to a lack of 
available, timely and reliable data from volumes or capacities. 
 
  
  



NORDIC BATTERY BELT LOGISTICS 

  

  
 

25/71 

7. INTRAREGIONAL AND INTERNATIONAL LOGISTICS AND 
MATERIAL FLOWS 

7.1 Battery Value Chain and Logistics 
This project aims to find logistics benefits for locating the battery industry in the Nordic 
Battery Belt. It is recognised that there are opportunities for mining raw materials, 
processing semi-products and establishing factories to manufacture battery components 
like cells and packs. Moreover, short distances and adequate logistics infrastructure and 
services would provide an efficient battery cluster to the area.  
 
However, not all materials are available or cannot be produced in the Nordics. This is due to 
the need for a vast number of different materials, components and commercial reasons 
where international sourcing is typical. This is why seaports and shipping are vital in 
importing raw materials and exporting products. The logistics in the battery value chain are 
complex because transport is often needed in every part of the chain, as shown in the 
following figure. 
 

 
Figure 10: Battery value chain and logistics (simplified). 

 
It is an advantage that there are raw materials available, and processing and manufacturing 
companies are also located in the Nordic Battery Belt area and the Nordics in general. 
However, it was recognised during this project that logistics and material flows are not 
necessarily routed via the shortest path from a supplier to a consignee (user) in the Nordic 
Battery Belt area due to commercial practices. This means that raw materials could be 
transported far away from the Nordic Battery Belt area. Furthermore, one positive 
observation is that many companies have emphasised the importance of sustainability. For 
example, the carbon footprint of a container transport from Kokkola to Vaasa by road is 
approximately 140 kg of CO2 compared to over 1,000 kg of CO2 when transporting the 
container from China by sea.  
 
The logistics capability compromises the transport network infrastructure, capacity, 
conditions and logistics services. The network infrastructure consists of roads, railroads, 
terminals and seaports. Distances and delivery time/speed can be applied to measure the 
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capability of the logistics system. The capacity of the railroad network and specific lines are 
easy to identify in railways by analysing free and available time slots for trains. The capacity 
of road transport is more complex to calculate. The road capacity is generally available, and 
transport capacity can be flexibly changed by altering the transport type or the number of 
the transport unit. Seaports are usually capable of expanding their premises according to 
the new requirements.  
 
A few conclusions have been made when analysing the battery value chain in the Nordic 
Battery Belt area. First, logistics flows can be classified into regional (Nordics), national, and 
international flows. The transport volumes depend on the realisation of planned industrial 
projects. Depending on the projects, they can vary from a few tonnes per annum to over a 
million tonnes per annum. A single plant can use multiple types of logistics services in 
material sourcing and transport. This can decrease the need for local logistics infrastructure 
investments as the infrastructure stress is divided between roads, railroads and seaports. 
After all, most of the battery projects in the area are located by the coastline as marine 
transport offers easy access to international markets.  
 
Simultaneously, the positioning introduces increased demand to the national logistics 
systems as actors situated near the coastline utilise the same national transport 
infrastructure network (road, rail), especially on the north-south connections within the 
regions as material flows are expected to increase in the future. In practice, this means that 
e.g. the number of multiple midstream actors within the Finnish Kvarken region (in Vaasa 
and Kokkola region) and the north-south local and national volume of material flows will 
increase. Furthermore, the logistic connections to Southwestern Finland are also affected 
by future battery projects. Also, it is also presumed that east-west transport connections will 
also increase, especially within the Kvarken regions.  

7.2 Transport Modes and Routes 
The use of alternative transport modes and routes are analysed in this project focusing on 
the following transport connections: transport between production sites (e.g. transport of 
minerals, active materials, semi-products etc.) in the national and Nordic context as well as 
between major transport hubs, such as ports and connections to the final user of battery 
components will be considered as well. For example, an adequate road or rail transport 
connection from northern production facilities to southern factories or ports could be 
considered as a transport connection for the battery industry production in the Nordic 
Battery Belt area.  
 
Road, rail and sea are three transport modes that are relevant for transporting raw 
materials, semi-products and final products produced or used in the area. Air transport is 
not considered essential for cargo, but air transport networks provide good business 
connections for passenger traffic. 
 
Road transport is the most flexible transport mode of these three alternatives, and it can 
utilise existing road networks. However, this transport mode might be more expensive than 
rail and sea if transport volumes are high and transport distance is long. 
 
Rail transport is generally used for high volumes and long distances, and mainly for bulk, 
raw materials or semi-products. Containers can be used to transport bulk and other 
products by rail. 
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Sea transport is used to transport high volumes over long distances when transport by land 
is not an attractive alternative, or the origin and destination are separated by sea. The 
recently upgraded Wasalines ferry line, crossing the Bay of Bothnia between Umeå and 
Vaasa, offers an essential transport connection between the Nordic countries. In addition, 
cargo ship traffic between the Nordics and third countries emphasises seaports and 
material handling capabilities in ports.  
 
Furthermore, icebreaking is considered a vital service in the Bay of Bothnia. Finland and 
Sweden have established cooperation for acquiring new icebreakers in the Baltic Sea. It is 
expected that Sweden will order icebreakers before Finland, probably before summer 2022. 
(Valtanen, 2021). The upcoming legislation concerning maritime emission trading has 
brought up challenges because Nordic shipping with icebreaking requirements hasn’t been 
adequately considered. (Minister Timo Harakka, 2021)  

7.3 Existing and Future Infrastructure  

7.3.1 General 
Transport infrastructure is essential to provide a well-functioning transport network for 
moving goods and people. In addition, a transport network will provide a sound basis for 
establishing industrial facilities and creating an opportunity for an effective supply chain for 
trade. National characteristics of the logistics infrastructure are introduced in this chapter.  

7.3.2 Finland 
The first national transport system plan (Transport 12) has been published, covering the 
years 2021-2032. A crucial part of the transport system analysis is the Strategic Transport 
Network Situation Analysis, which describes the main national transport network and its 
primary nodes currently and for the year 2032. The status analysis of the transport network 
will be updated every six months. The analysis is a technical expert report compiled by 
Traficom, for which the Finnish Transport Infrastructure Agency provides the data. 
 
In addition to the strategic analyses of the transport network, the first version of the 
Transport System Analysis will aim to include the first analyses of available transport 
services and accessibility. Furthermore, the first monitoring report on implementing the 
objectives of the national transport system plan will be published. (The Finnish Transport 
and Communications Agency Traficom, 2021) 
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The Turku School of Economics 
prepared a Logistics Study in 2018, 
including a survey of logistics 
companies in Finland. The map on 
the right shows how companies 
evaluate their business environment 
in the regions (general business, 
production location, logistics 
functionality, transport infrastructure, 
the location of competitors). (Solakivi, 
et al., 2018) 
 
This map reflects quite well with the 
demographic map of Finland, where 
people and activities are concentrated 
in southern Finland.  
 
However, it is possible to conclude 
that more attention should be paid to 
the lighter colour region.  
 
 
 
 
 
 

7.3.2.1 Ports and Shipping 
 
Introduction to Finnish Ports 
It is a common phrase that Finland is like an island, because approximately 90% of the 
foreign trade is transported by the sea at some stage. There are 30 seaports in Finland and 
several additional small loading facilities on the coastline.  
 
These numerous ports have been developed over a long period. Most of the ports are 
located next to the original serving industries. As a result, ports are generally competing 
with each other. Competition in public infrastructure investments remain imminent, 
especially concerning fairway deepening projects. Ships are becoming bigger and need 
deeper fairways as the port develops. A major fairway deepening project is ongoing for the 
Port of Oulu, and the deepening of the fairway to Kokkola was accomplished in 2020. 
 
The majority of the Finnish maritime transport volumes are handled in the southern ports. 
The highest freight volumes are transported by bulk vessels, where the Port of Kokkola 
plays an important role. There are some liner vessel routes from the European continent 
and the UK to the Bay of Bothnia. Some of these liner services are made by conventional 
ships serving specific industries like timber export. There are limited RORO (roll in - roll out) 
and container services in the Bay of Bothnia. Just a few shipping companies serve these. 
Ports tend to be keen to have regular container liner traffic to their port to be competitive in 
the market. However, the ship operator has to decide which port to be visited.  
 

Figure 11:Operational conditions evaluated by companies 
(Solakivi, et al., 2018). 
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Port Capacities  
There are many ports in Finland in relation to its size (Logistiikan maailma). Some of the 
ports are specialised, e.g., bulk commodities, because of the local industry. Generally, ports 
compete with each other. In addition to bulk and general cargo, containers are significantly 
handled in the Bay of Bothnia.  

Table 1: Port capacities in Bay of Bothnia, Finland (Finnish Port Association , 2020). 

Port Volume 2020 
[mill. tonnes] 

Capacity estimate and main commodities 

Kemi 1.4 Supporting paper & pulp industry and developing 
opportunities related to e.g. the mining industry (e.g. 
Hannukainen iron ore and Sokli phosphate).  

Oulu 1.8 Major container port. Supporting paper & pulp 
industry and developing opportunities related to e.g. 
the mining industry 

Raahe 4.7 Industrial port supporting SSAB steel mill, bulk and 
project cargo.  

Kalajoki 0.4 Timber export and bulk transport; limited ship size 
Kokkola 6.2 Industrial port, chemical and metal processing, 

exporting steel pellets from Russia with very large 
vessels. Bulk. All weather terminal and containers 

Pietarsaari 1.1 Mainly supporting paper & pulp industry 
Vaasa 0.77 Ferry connection Umeå, bulk, general cargo and 

project cargo 
Kaskinen 1.2 Mainly supporting paper & pulp industry 
Pori 2.9 General cargo, timber export, supporting metal 

processing in Harjavalta 
Rauma 4.8 Mainly supporting paper & pulp industry; large 

container terminal 
Uusikaupunki 2.1 Supporting local car manufacturing, battery plant 
Naantali 6.1 Ferry to Sweden, bulk, oil products 
Turku 2.4 Ferry to Sweden, general cargo 
Total 36  

  
Port capacity (maximum throughput) is a complex issue. Maximum capacity is dependent 
on the fairway, quays, storage facilities, and operational practices. Furthermore, road and 
rail capacities are also influencing the capacity. This explains why there are no exact 
measurements of the current maximum capacities. Capacity can be increased by 
deepening the fairway, building new quays or reclaiming storage yards. Most of the ports 
are continuously expanding their facilities, and the ports are preparing for expansion or 
even actively building by, e.g. reclaiming land areas. 
 
There are four ports in Ostrobothia (Kaskinen, Pietarsaari and Vaasa) and one in central 
Ostrobothina (Kokkola). Kvarken Ports Ltd. operate ports in Umeå, Sweden and Vaasa, 
Finland. Such cross-border united ports are rare; another example is Copenhagen Malmö 
Port in Denmark and Sweden. Vaasa is a multipurpose port handling general cargo, dry and 
liquid bulk. Vaasa is also an important ferry port connecting Finland and Sweden. The port 
of Vaasa has about 650 ships visit annually, and the port has regular daily connections to 
Umeå and weekly connections to Lübeck, Antwerp, Zeebrugge and Tilbury. 
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The Port of Kokkola is a multipurpose port with considerable dry bulk volumes, among 
others. The port is next to extensive industrial facilities. Iron pellet shipments from Russia 
have the highest volume; approximately four million tonnes annually. More than 600 vessels 
call the Port of Kokkola every year. The port has a special All Weather Terminal (AWT) for 
handling ship cargoes with weather protection. Port of Kokkola has a container liner service. 
The port is continuously expanding by reclaiming land from the sea.  
 

 
Figure 12: Total transport volumes in ports (Foreign Shipping Traffic, Statistics Finland, 2022). 

 

 
Figure 13: Container transport in Ostrobothnia and Central Ostrobothnia (Foreign Shipping Traffic, 
Statistics Finland, 2022). 
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The European Commission is in the process of modifying the TEN-T legislation. Helsinki, 
Kotka, Hamina, Turku, and Naantali currently belong to the TEN-T core network. Other 
larger ports are part of the comprehensive network. TEN-T status helps for EU funding, 
among others. The Port of Kokkola aims to become a TEN-T core port, being the only one 
in the Bay of Bothnia. (City of Kokkola, 2021)  
 

7.3.2.2 Road  
Repair debt on main roads and railroads has been a discussion point in Finland. According 
to the Finnish Transport Infrastructure Agency, road transport volumes have increased 
6.5% between 2010 and 2018, but funding for maintenance has not increased accordingly. 
The road surfacing maintenance has decreased from 3,500 km to 2,500 km when 
comparing 2000–2010 and 2010–2018. (The Finnish Transport Infrastructure Agency, 
2019) 
 
There are 15,000 bridges in the Finnish state road network. More than 400 bridges have 
weight restrictions, and more than 500 are classified as poor. Weight restrictions are also 
affected by the increasing size of vehicles. (The Finnish Transport Infrastructure Agency, 
2019) 
  
The new government programme in 2019 introduced a permanent 300 million euros level 
increase for basic road maintenance. This increase will allow the Transport Infrastructure 
Agency to gradually reduce the repair debt on roads, railways and waterways. (The Finnish 
Transport Infrastructure Agency, 2019) 
 
The Logistics Study 2018 by the Turku School of Economics (Figure 14) demonstrates quite 
interesting results on how Finnish companies perceive logistics features in Finland. The 
technical condition of the transport network varies considerably between regions. The 
available road capacity and traffic condition maps are very similar. There seems to be 
adequate road capacity in northern Finland with some need for improvement. The Ostro-
Bothnia area lacks both in technical condition and the capacity of roads. (Solakivi, et al., 
2018) 
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Figure 14: Survey results for technical condition, capacity and traffic connections by logistics 
companies (Solakivi, et al., 2018) 

 
Road E12 from Helsinki to Mo I Rana is a vital east-west road link. The main road eight 
(VT8) and three (VT3) are also important for the Nordic Battery Belt. VT8 is connecting the 
coastline in north-south direction and VT3 connect to the central Finland, southern ports 
and Helsinki. Both roads are constantly upgraded. VT3 is having a major realignment and 
upgrade in Hämeenkyrö.  
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2.89 

Country average 
2.94 

Best quarter 

2nd quarter 
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Figure 15: Road statistic: number of transport vehicles per day (Ramböll Sverige AB, 2017) 

7.3.2.3 Rail 
The Finnish Transport and Communications Agency (Traficom) has calculated that the 
repair depth on the railway system is 731 million euros in 2021. The main issues are rail 
surface structures (399 million euros) and railway setting devices (195 million euros). The 
Transport 12 plan aims to reduce the repair debt on the state road network in a cost-
effective way according to demand, prioritising the needs of business and commuting. (The 
Finnish Transport and Communications Agency Traficom, 2021) 
 
The railway network in Finland is quite comprehensive, as seen in the picture below. There 
are also east-west connections. However, the utilisation factor of some of the railway lines 
is low. Because of the high repair depth on the railway system, improvement programs are 
prioritised by the state. Prioritisation has led to a comparison between repairing or closing a 
line.  
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The overview of the railway network capacity by the Finnish Transport Infrastructure Agency 
identified the Main Line from Helsinki to Tampere, the Coastal Line from Helsinki to 
Kirkkonummi, the Tampere–Jyväskylä section, the connections from Luumäki to Imatra and 
Vainikkala, and the combination of the Ylivieska–Oulu, Ylivieska–Iisalmi–Kontiomäki and 
Kontiomäki–Oulu as the most capacity critical track sections. (Pitkänen, et al., 2020) 
 

 
Figure 16: Freight traffic volumes in 1,000 tons on rail 2020.  

 
The transport volume map above shows that the railway line between Kokkola and Oulu is 
heavily loaded. The major part of the freight volume is iron pellets transported from Russia 
to the Port of Kokkola for shipment as transit cargo. The railway is also an important rail line 
serving passenger transport. This combination is challenging for railway capacity 
improvement.  
 
A double-track railroad was built recently between Seinäjoki and Ylivieska. Still, the rail line 
between Ylivieska and Oulu is a single track that faces capacity challenges, and the track 
section has been identified as a bottleneck in the network capacity report by the Finnish 
Transport Infrastructure Agency in 2020. There are several distances of more than 12 km 
between traffic operating points and deficiencies in the length of the side tracks. The second 
most significant area of insufficient capacity is the Lielahti–Parkano section. The operating 
conditions for freight transport, in particular, could be improved by constructing a third 
sidetrack on the traffic operating points and extending the existing road lines. (Finnish 
Transport Infrastructure Agency, 2021) 
 

Ylivieska - Oulu 
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Therefore, the proposal was to construct a double track to prepare for the predicted traffic 
growth. According to the report, the foremost condition improvement need is related to the 
vibration problems caused by the weak soil areas between Liminka and Oulu. (Finnish 
Transport Infrastructure Agency, 2021) 
 

7.3.3 Sweden  

7.3.3.1 Ports and Shipping 
There are around 40 larger ports in Sweden. Gothenburg port and the Preem refinery port 
in Lysekil are the largest ports with more than 10 million annual tonnes; both are on the 
west coast of Sweden. There are six large ports in the Bay of Bothnia. In addition to that, 
there are several smaller ones (two of them grouped in Table 3 below) and other smaller 
loading facilities. 

Table 2: Port capacities in Bay of Bothnia, Sweden. 

Port Volume 2020 
[mill. tonnes] 

Capacity estimate and main commodities 

Luleå 8.5 Sweden’s largest port for dry bulk. Oil, cement and 
particularly ore from LKAB is transported. Around 
600 port calls per year. 

Piteå 1.5 Around 80% of the goods is related to the forest 
industry but getting more diversified. 

Skellefteå 1.6 Mainly bulk and forest related products, smelting 
materials and products to and from Rönnskärsverken 
(Boliden). Also rail reloading and container 
transports. Around 400 port calls per year. 

Umeå 2.0 50% of the goods is forest related, the rest is oil, 
fodder and project transports, containers.  

Sundsvall 2.1 Mostly forest-related products, some bulk, and a 
separate petroleum port. 

Gävle 5.5 Steel, wood, paper. About 900 port calls per year. 
The capacity is about 15 mill. t/a. 

Örnsköldsvik 0.78 Several ports for import and export goods, primarily 
forest, paper and industry products  

Söderhamn 0.72 Three ports, bulk and units, big on timber  
Total 23  

 
Some of the ports are planning large investments and expansions. For example, Luleå 
hamn is investing 1.3 billion SEK in Malmporten with better transport for the ore and steel 
industry. Another notable investment has been announced; 1.4 billion to be invested in 
Umeå port by 2024. The H2 Green Steel project in Boden may increase the port volumes by 
80%. Skellefteå hamn is also investing in larger facilities. Gävle hamn claims that they 
already now have significantly more capacity than they are using. 
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7.3.3.2 Road  
Road network 
Numerous railroad projects are currently being discussed in Sweden, which places the road 
issues in the shadow slightly. As regards the Skellefteå municipality, now having the 
Northvolt factory almost in place, the demands for roads are also loud and clear. For 
example, the need to reroute the E4, so it does not pass through the city of Skellefteå. This 
development is now under way and forms part of the national plan of Trafikverket (Swedish 
Transport Administration.  
 
The condition of the Swedish state-owned road network has gradually become worse, 
according to Trafikverket. There is increased complexity in what is built, a growing need to 
reconstruct roads and bridges as they reach their technical life span, larger traffic volumes 
and heavier vehicles (Lena Erixon, Trafikverket commenting on the suggested national 
plan). The money set aside to develop this is not enough, according to Trafikverket, and will 
lead to increases in maintenance costs. 

7.3.3.3 Rail 
The railway network in the north-south direction is primarily “Stambanan through Övre 
Norrland” and “Norra stambanan” connecting to southern Sweden. In the far north, 
Malmbanan connects Narvik and Luleå.  
 
From stambanan, Haparandabanan connects Boden and Haparanda. Pitebanan och 
Skelleteåbanan leads to Piteå and Luleå ports. Botniabanan connects Umeå southward 
with other cites towards Sundsvall and Ostkustbanan reaches between Sundsvall and 
Gälvle–Uppsala–Stockholm.  
 
Inlandsbanan has a north-south connection between Gällivare and Östersund. The only 
other railway to Norway except Malmbanan is Mittbanan between Sundsvall and Storlien 
continuing to Trondheim. 
 
The new project, Norrbotniabanan, will connect Luleå, Skellefteå and Umeå along the 
coast.The first part from Umeå is currently being built. 
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Figure 17: The Swedish railway network (Trafikverket, 2019). 

7.3.4 Norway  

7.3.4.1 Ports and Shipping 
The Norwegian coastline is the second-longest in the world after Canada, stretching 
100,915 km, including the islands. About 90% of all goods to and from Norway is 
transported by sea. Half of the inbound goods transport is also by sea. There are 3,000 
local quays and small ports, connecting the many coastal communities in Norway. 
 
Norway has a national core network of 32 designated ports (“Stamnett”), from Svinesund to 
the Russian border. Ownership for the larger commercial ports in Norway, typically belongs 
to the local municipalities. 
 
Norway has 16 EU TEN-T ports. Two of the TEN-T ports are located in Nordland, the ports 
of Narvik and Mo i Rana. Narvik port belongs to the TEN-T core network and has since 
2005 TEN-T status “Motorways of the Sea”. Mo i Rana port belongs to the TEN-T 
comprehensive network.  
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Narvik port is the largest port in the Barents region in terms of tonnage per annual. The 
geographic location of Narvik as a hub/transit port is logistically important for goods to and 
from the region (north/south and east/west). Furthermore, Narvik’s strategic importance is 
strengthened by the railway connection to Sweden, the E6 north/south, the E10 east/west 
and the Evenes Airport.  
 
This ice-free all-year-round harbour consists of four different port sections: 

• the Fagernes container/RORO and deep-water terminal 
• the LKAB bulk terminal 
• the Northland terminal (Skarveneskaia) 
• the Central piers 

 
Narvik port and BaneNor are currently increasing the Fagernes container capacity from 
today’s 70,000 to 100,000 TEU per year. Narvik port authority is also preparing a new 
regulation plan for this area, facilitating increased railway capacity up to 150,000 TEU per 
year and extended capacity for the sea-land interface. The future capacity will facilitate 
more containers and more trains. However, full capacity utilisation will require trains to have 
additional time slots. 
 
Mo i Rana port is the 4th largest port in Norway, measured in calls per year. Mo i Rana’s 
location in relation to the national railway, the E6 and the E12 to Sweden and Finland, sea 
and airport, makes the port an important logistics intersection in Nordland.  
 
The Mo i Rana port consists of four different port facilities: 

• the Toranes general cargo, container and RORO terminal 
• the bulk cargo and tank terminal 
• the Rana Gruver iron ore terminal 
• the Rana Industry terminal (RIT), cargo, container and scrap metal handling 

 
RIT is operated on behalf of Mo Industripark (MIP) and also the location and construction 
site for upcoming FREYR production facilities, pilot/customer qualification plant and 
gigafactories number 3 and 4. A restricted heavy-duty roadway connects Mo Industripark 
directly to the sea terminal.  
 
In order to meet new logistical demands from the battery industry, RIT is currently working 
on a direct railway switch to the terminal area, extended container storage area and a new 
16 m deep-water quay.  
 
Mosjøen port is 86 km south-west of Mo i Rana in road distance. The multimodal port has 
connections to road (E6) and railway (Nordlandsbanen), and is expected to play a key role 
in the supply chain and logistics development for the emerging green technology in Vefsn 
municipality: Gen2Energy, Norsk E-fuel, Bergen Carbon Solution, among others.  
  
Mosjøen port consists of six different port facilities: 

• Vestre kai (the Western quay) 
• Jernbanekaia (the railroad quay) 
• Nyhavna 1 & 2 
• the guest harbour 
• the Alcoa terminal (private owned) 
• the Holandsvika quay (15 km north of Mosjøen) 
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The two maps below illustrate loaded and unloaded goods for the main ports in the vicinity 
of the Nordic Battery Belt. Narvik is clearly the largest port in volume and relates to the iron 
ore export from Kiruna. On the other hand, both Narvik and Mo i Rana have significantly 
lower values per tonne than Bodø, Harstad and Mosjøen. Mosjøen is by far the largest port 
in container-based volume 
 

  
Figure 18: Loaded and unloaded goods in ports in 
1000 tonnes (Ramböll Sverige AB, 2017). 

 

Figure 19: Containers and load carriers in numbers 
(Ramböll Sverige AB, 2017). 

 
Industrial ports in Nordland are not uniform. Industrial ports were once established to fulfil 
certain industrial needs, usually for one big company. This means that port operation, port 
specialities and handling equipment differ from port to port.  
 
To facilitate the emerging Nordic battery industry, ports should develop capacities, services 
and interfaces from where the nearby industrial activities are positioned in the green 
technology value chain (upstream, midstream, downstream). High and long-term structural 
investments call for a strong partnership between the battery producers, ports, port owners 
(municipalities), and local logistic services providers. To reduce risk, nearby ports should 
look for ways to cooperate and complement each other’s strengths and weaker sides.  
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Table 3: Selected Port volumes (Statistikkbanken, 2021) and capacities in Norway. 

Port (selection) Volume 2020 
[million tonnes] 

Capacity estimate and main commodities 
 

Oslo 5.5 Ferry, container (259 kTEU), cruise ship, general 
cargo 

Brønnøysund 1.5 Cruise, general cargo, fishery, deep water quay 
Helgeland 1.5 Container, fishery, wet bulk, offshore/supply, general 

cargo 
Mo i Rana 3.8 Container, dry bulk, general cargo, RORO. Mo 

Industripark has its own terminal for heavy duty 
industrial purposes. A new deep-water quay is under 
construction. 

Narvik 24 Dry bulk, container, passenger/cruise, general cargo, 
RORO, deep water, fishery, offshore, 42 ton gantry, 
tug and bunker services 

7.3.4.2 Road  
E6 Nordland is 632 km and runs from Grane in the south to Narvik in the north. Several 
projects have been initiated to reduce accidents and increase accessibility in the last few 
years.  
 
In 2015–2025, more than 140 km of new or improved road will be completed between 
Fauske and the Trøndelag border in the south. By 2020, 116 km of the scheduled distance 
was completed. 
 
The Helgeland Nord project was completed in 2019 and included improvements on 61.9 
km of the 125 km road between Hemnes and Rana's municipalities. The Helgeland Sør 
project was mostly completed in 2020 and included a 48 km new or improved road on a 132 
km distance between Vefsn and Grane. When the projects are finished, E6 Nordland will be 
at least 6 m wide and have yellow line markings in the whole region. 
 
The many tunnels on E6 Nordland are narrow and sloped. Moreover, 16 tunnels on the 
distance Megården-Mørsvikbotn do not meet today’s safety requirements. Therefore, a new 
45 km road is projected, reducing the current distance by 11 km. 23 km of the new road will 
be new and modern tunnels. The road work will commence in 2022 and is expected to finish 
in 2028. 
 
The new Hålogaland Bridge was completed in 2018 and this made E6 18 km shorter. Travel 
time to and from Narvik was also reduced by 20 minutes. 

7.3.4.3 Rail 
In the Nordic Battery Belt area, Norway includes two railways. The electrified Ofotbanen 
runs 43 km from Narvik port to the Swedish border. The Ofotbanen is an important part of 
the Nordic transport corridor, with its daily connections to Oslo, Luleå and Stockholm 
(Banenor, 2021). The Ofotbanen is also very important for iron ore transport from the 
Swedish mines to the sea, with 10–12 daily trains for the LKAB company. In addition, the 
heavy haul railway between Kiruna and Narvik transports 20 Mt of iron ore per year (Narvik 
Havn, 2015).  
 
The 726 km Nordlandsbanen between Bodø and Trondheim goes through Helgeland. 
Nordlandsbanen is single track and not electrified.  
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From the battery industry’s perspective, the Nordlandsbanen is missing an east connection, 
from Mo i Rana to Storuman. It does, however, connect with Meråkerbanen, 450 km south 
at Værnes. It also connects with the Dovrebanen for transfer to the central and south of 
Norway.  
 
Recently, the Nordlandsbanen has vitalised its traffic and importance by transporting 
harvested salmon, steel and industrial products from Nordland to the global markets.  
 
In April 2020, CargoNet put a third daily freight train in operation on Nordlandsbanen. The 
new “food-train” from Oslo to Bodø has been a success, increasing the goods traffic by 50% 
and reducing the number of truck transports between regions by 13,000 annually. CargoNet 
is currently phasing in a 4th freight train, potentially fulfilling the ACE green initiative’s 
ambitions to double the traffic within 2022 (RU, 2020). 

 
Figure 20: Railways in Nordic Battery Belt area (Ramböll Sverige AB, 2017). 
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7.4 Digitalisation in Logistics 
Digitalisation is in active development in many fields and conveys many meanings. 
Basically, it is about advanced share of data, planning and route optimisation and 
automation. In some instances, it might be emission reduction and charging infrastructure. 
 
There are several smart road projects in the Nordics. The term “smart road” is wide-ranging 
and the interpretation depends on each case. In some instances, it refers to using and 
exchanging data, and in some cases, it could be charging systems included in the road 
structure. A recent study by WSP combined a good example of how a smart road (VT8) is 
connected to the battery industry in the Nordic Battery Belt (Rantala, et al., 2022).  
 

 
Figure 21: Smart road VT8 and connection to the battery industry. (Rantala, et al., 2022) 

7.5 Conclusions for Chapter 7 
Basically, the logistics infrastructure is adequate for serving existing and potential new 
production facilities related to the battery industry in the Nordic Battery Belt area. However, 
some infrastructure improvement issues were identified during the project. The issues 
concern the missing transport infrastructure and, in some cases, the condition of the current 
infrastructure. 
 
The seaport network in Sweden and Finland is quite comprehensive. All seaports related to 
potential material flow have ongoing extension work or plan to increase freight handling 
capacity as needed. In Norway, Mo i Rana can manage current needs, but an extension in 
the future would be needed. There is scheduled container ship traffic, but currently, the 
capacity offered could be an issue. The capacity of the port and shipping frequency is a 
typical “egg or chicken” paradox, which could be found in many parts of the transport 
chains. The service level in ports is expected to increase when potential extra cargo is 
available according to the law of supply and demand. 
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An obvious missing railway link was identified between Storuman, Sweden and Mo i Rana, 
Norway. The construction of this missing link has been investigated. However, the 
investment cost was considered too high due to the mountainous area compared to 
forecasted transport volumes and potential transport cost savings. This could be changed 
when battery industry volumes will be increased in the future. 
 
There has been some discussion on the railway connection between Ylivieska and Oulu in 
Finland. The capacity of this railroad connection is limited due to extensive passenger and 
cargo traffic on a single-track railroad. If a double track is not going to be built, at least new 
train meeting places would be needed.  

 
Port capacity is not an issue in the Swedish ports, especially when the Port of Skellefteå has 
expanded to meet the specific demands of Northvolt, also benefitting other actors. Such an 
expansion is easier to arrange when the municipality owns the port, which is the case here. 
Road capacity is more of a problem in the east-west direction, over the mountain range to 
Norway. There is now a firm plan (in Trafikverket, Swedish Transport Administration) to run 
the E4 (north to south) around the city of Skellefteå, saving time and increasing the 
attractiveness of the city. Railroads are also being improved by the planned Norrbotniabanan, 
but also in the north to south direction.  
 
Energy is recognised as an essential resource in the battery-related industry. Energy supply 
capacity has been at its limit and energy prices were very high during winter 2021/2022. 
Energy is not considered directly as part of the logistics, and therefore it has not been in the 
scope of this study. However, energy issues are recommended for further studies to ensure 
a good business environment for the battery industry sector.  
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8. LOCAL AND REGIONAL RESOURCES  

8.1 General 
The Nordic Battery Belt concept aims to develop the local and regional industries to provide 
efficient services and facilities for the battery industry. This part of the report concentrates 
on understanding how significant the impact is, how to promote services and then 
recognising examples of local logistics companies.  

8.2 Potential and Impact of using Local and Regional Resources 
A skilled workforce is found to be essential for the battery industry. However, there are likely 
to be challenges to employing hundreds or thousands of people in the regions. 
Accommodation is also related to the workforce issue. It is essential to notice that the fight 
over the skilled workforce can be harsh. For example, in Sweden, where around 100 billion 
euros is currently being invested in different new green industry developments in the two 
northern counties (Norrbotten and Västerbotten), many companies and cities will compete 
for skilled workers. 
 
A battery-related company will employ a certain amount of people directly. However, 
indirect benefits for employment and local economics are substantial. These factories will 
use services and subcontractors, and additional people and activities will create measurable 
value for the community and regions. 
 
Let’s suppose the battery-related companies can attract the necessary workforce and also 
source a substantial amount of their needs for the different input materials in the chain in 
the local areas. In that case, the industry will have a significant impact on society. It will 
create new jobs, more taxpayers, and increased activity for services, shops, etc. This will 
boost the local economy and add to the region’s attractiveness. Furthermore, municipalities 
in the region can increase the impact as they make their cities ready to absorb many new 
citizens by advertising their ambitions in new housing and services. 

8.3 Mapping Local and Regional Industry and Recognising Potential  

8.3.1 Finland 
 
Ports 
Basically, all Finnish ports in the Bay of Bothnia are seen as a potential for serving the 
battery industry, whether that is importing or exporting raw materials, semi-products, or final 
products. Currently, two ports in the project area, Kokkola and Vaasa, are in a key role due 
to their location. These ports have extensive port-related services that consist of 
stevedoring, storage, tugboat services and ship agency. 
 
The Port of Kokkola is a heavy industry port with substantial metal and chemical factories. 
The port has the capability to handle very large bulk vessels. The unique All Weather 
Terminal (AWT) allows efficient cargo handling during all weather conditions. The port has 
continued expansion projects. There are also potential areas near the port for setting up 
battery-related industries.  
 
The Port of Vaasa is a regional connection point to Sweden with active battery industry 
projects. The port has a regular cargo ferry service to Umeå Sweden, connecting the two 
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countries. There is an active Giga-Vaasa project in Vaasa being developed specifically for 
the battery industry.  
 
Transport service providers  
In the Ostrobothnia region, the availability of freight transport and logistics services is good. 
All major global logistics players operate in the region. The long history of industry in the 
area has generated many local actors who can manage and produce logistics services. 
Local transport and logistic companies have mainly specialised in providing certain blocks in 
the chain, including dangerous goods, temperature-controlled services, quick deliveries, 
special transports, etc. A notable example is the exceptional dimensions of vehicles in 
Finland. Finnish logistics companies have succeeded in realising available benefits from 
longer trucks in international transport.  
 
There are two optional ways to provide a supply chain. The first and most usual is the sub-
contractor model. For example, a global logistics company offers an all-in solution to the 
battery industry and uses smaller operator providers specialised in a specific area. Another 
common way is to control the supply chain by the battery industry. The shipper has an 
organisation to manage the logistics chain and buy relevant services for the deliveries 
directly from logistics service providers. 
 
The railway connection to Vaasa is a separate single track from the main track of Finland, 
ending at Port of Vaasa. The connection to Port of Kokkola is good, and the distance from 
the main track is short. Kokkola railyard has dangerous goods storage status. Transit from 
the Vartius border to Kokkola port is one of the biggest volumes on the rail in Finland.  

Very few companies provide railway services. Transit traffic is a markable volume in the 
network. Railway operators’ fleet is not supporting intermodality. The fleet is optimised for 
the chemical, forest, and metal industries. The single-track railway is causing a lack of free 
capacity in the railway network. Passenger traffic is using most of the prime-time slots.  

8.3.2 Sweden 
The situation in Sweden relates to the opportunities in the Nordic Battery Belt area as seen 
by informants in Skellefteå municipality, including the port and airport. The description is 
based on the logistic flows of Northvolt and the developments of port, railroads, roads and 
air.  

  
Input material to the Northvolt site  
Northvolt first planned to get their input material from Gothenburg by train, but the main 
railroad (Stambanan) did not have the necessary capacity. They then looked at sea 
transport to the larger ports in Umeå and Piteå, but the road conditions were not good 

How is Northvolt handling logistics today?  
 

Ø Input material goes by ship to storage facilities in Skellefteå port 
Ø Road transport to Northvolt on electrified trucks 
Ø Return transport of finalised batteries on electrified trucks 
Ø Railroad transport of batteries to factories abroad  
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enough. Until then, Skellefteå port (owned by the municipality) was rather small and not 
considered strategic on a national level. Umeå and Luleå ports got a lot of the shipping 
volume. Skellefteå municipality then thought that the port should expand to meet the 
demands.  
 
Even if Northvolt wants a green value chain in transport, their logistics today is built on input 
materials from Asia, South America and Southern Europe, first transported as container 
cargo to Rotterdam and Bremerhafen. Northvolt has brought further transport to Skellefteå 
using Wallenius. As a result, raw materials will be brought to the port in millions of tonnes 
per annum. 
 
In the port, raw materials will be stored in containers or in special warehouses because 
some of them need to be kept warm. Those raw materials will be transported to the site on 
electric vehicles (Scania). Preparatory work is needed to electrify the road from port to site 
and put up charging opportunities (Trafikverket, Swedish Transport Administration, is 
running this as a project). 
 
Return transports from the Northvolt site 
The return transport from site to port is with finalised batteries. These are then shipped to 
Germany, for example, to Volkswagen and BMW using the main railroad, with rails going 
directly into the factories. The volume of the ready-made product is much less.  
 
The port expansion includes intermodal solutions for further transport by road or rail. In 
addition, the port is planning to establish a combi terminal. The incoming goods also create 
many return transport opportunities for Boliden, the forest industry, and industrial products.  
 

Future transport to Norway and Finland in the Kvarken region 
The mining situation in Sweden is not developed when it comes to the battery value chain, 
but Boliden could be an important future provider of minerals. The permitting processes for 
new mines are long to mine and then to produce, so it will take 5-10 years until something 
happens here. In the meantime, Northvolt buys what they need from others. Opening mines 
in Sweden or using other mines in the Kvarken area could change the current logistic flows 
in the region.  
 

How will major roads and railroads develop in Skellefteå area?  
 

Ø E4 to be redrawn around Skellefteå (Status: in the national plan of Trafikverket 
(Swedish Transport Administration), not clear how to finance but a study of different 
options will be made) 

Ø Norrbotniabanan to connect Luleå and Skellefteå (Status: in the national plan of 
Trafikverket, the Swedish government wants a faster track than Trafikverket, moves 
into the design phase) 
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Skellefteå municipality does not yet clearly see the value of possible improvements of east-
west connections in the battery value chain, but acknowledges that this issue depends on 
where Freyr establishes in the region. Today there is a road and ferry path from Mo i Rana 
to Vasa, but from Skellefteå the connections are more connected to Bodö and Jakobstad, 
as roads follow the river valleys. Some transport could go by truck on the road 95, 
(Skellefteå to Bodö, 490 km). A fixed connection across Kvarken seems old fashioned in its 
thinking, as reported by the Skellefteå municipality.  

 
From another point of view, the need for an E12 upgrade can be argued. The missing 
railway link makes the east-west road connection even more important. The difficult, 
weather-sensitive and curvy connection between Mo i Rana and Sweden, was much 
improved by the Umskar tunnel in 2006. However, there is still a need for improvements to 
facilitate more internal traffic in the Nordic Battery Belt area. 
 
Commuting in the Kvarken region 
Västerbotten and Österbotten are culturally linked, and the future railroad and ferry 
combination will make it easier for people to travel between Skellefteå and Vasa. However, 
the railroad will go by the coast (so it does not help inland travel).  
 
Owned by Skellefteå municipality, which makes it easier to meet the requirements of 
Northvolt (for example, a new line to Poland where they have a factory) and to support 
future commuting. Northvolt is also pushing for electric flights; they own a company in the 
US that manufactures aeroplane batteries.  

8.3.3 Norway 
All the major ports in the Helgeland and Salten areas have the potential to serve the battery 
industry: internationally, intraregionally and regionally. However, three ports in the project 
area are in key positions from their industrial locations and direct connections with railway 
and E6; The ports of Mo i Rana, Mosjøen and Narvik. Considering the high Freyr volumes 
and the planned expansion of Mo i Rana port, it is reasonable to believe that much transport 
to and from the area will be over the quay.  

Areas of potential collaboration in the Kvarken region 
 

Ø Shipping collaboration (for example, graphite can reach both Skellefteå and Vasa on 
the same trip and returns can be used by others).  

Ø Mo i Rana is probably more difficult to connect to Sweden across the mountain range, 
compared to the shipping collaboration with Finland 

Ø Recycling collaboration (Kuusakoski and Stena are establishing in Skellefteå port. 
There can be a collaboration across Kvarken). 

Ø Technology cooperation (Arctic Center of Energy sets up at Campus Skellefteå 
engaging Luleå Tekniska Universitet, Northvolt, Skellefteå Kraft, ABB, can exchange 
with other Kvarken regions). 
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9. IDENTIFICATION AND MEASURES TO ADDRESS 
BOTTLENECKS  

9.1 Identification 
In this project, a bottleneck is understood as a part of the process or infrastructure, which 
prevents or reduces capacity considerably. This project did not identify critical logistical 
bottlenecks that would hinder the development of battery value chain projects in the short 
term. However, some development issues or potential bottlenecks were recognised, shown 
in the following map. The development issues could quickly turn into a bottleneck if a large 
number of projects are realised.  Typically, infrastructure projects take a lot of time, from 
decision-making and financing to construction work. The whole process could take five to 
ten years, depending on size.  Therefore, it is advisable to be proactive. 
 
Logistics services in the belt area seem to be wide-ranging, and the capacity of these 
services can be raised relatively easily. Moreover, some of the services depend on 
transport volumes created by the new battery industry, such as container shipping line or 
intermodal train services. This can be seen as a traditional “egg or chicken” paradox. 
 
The missing railway link between Sweden and Norway is the most noteworthy lack of 
transport infrastructure. It would be a relatively expensive project to build a railway due to 
the mountainous area. The ferry connection between Finland and Sweden is functioning 
well, but some studies have been made to establish a bridge between the countries.  
 
Digitalisation is an issue that needs further development. Data should be shared and used 
to make more efficient logistics services. Digitalisation includes a comprehensive network 
for charging battery-operated transport vehicles.  
 
Several issues other than logistics were discussed during the projects, such as the 
availability of workforce and related accommodation and municipal services if a substantial 
number of projects will be realised. In addition, lengthy permitting processes in all countries 
were discussed in many occurrences in the project. These are essential questions that 
should be addressed in developing the Battery Belt. 
 
A significant number of development issues were recognised during the project. The key 
issues are shown in the following map (Figure 22). 
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Figure 22: Key development issues (potential bottlenecks). 
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9.2 A Master Plan to Develop the Nordic Battery Belt 
The conclusions by Ramboll in this report are based on several data sources: the analysis 
of data concerning the battery value chain today and looking forward, the two workshops 
with stakeholders and data from interviews. This data supports both opportunities and 
challenges in developing the Nordic Battery Belt. In summary, they point at two important 
areas for further development: Influencing the administration and politicians to develop 
logistics infrastructure (improve the situation regarding bottlenecks) and the marketing of 
the Nordic Battery Belt area as having good logistics connections and services as an 
excellent location for the battery industry.  

9.2.1 Developing Logistics Infrastructure (improving bottleneck situation) 
A bottleneck is an issue that delays a process or stops it from continuing. Ramboll 
concludes that the situation today and in the near future can be handled within the existing 
transport system. However, there are potential bottlenecks or development issues in the 
region regarding transport and logistics. Still, if more of the value chain operations take 
place in the Nordic countries, we point at several development areas: 
 
Sea 

• The new port road needed in Vaasa (Finland) 
• Widening and deepening the fairway to Vaasa (Finland) 
• Widening and deepening the fairway to Mo i Rana (Norway) 
• Shipping collaboration between countries should be developed, for example, 

graphite can come to both Skellefteå and Vasa on the same trip and returns can be 
used by others 

 
Rail 

• Underway but needs to be completed: Norrbotniabanan between Umeå in the south 
and Luleå in the north (Sweden) 

• The missing railway link between Storuman (Sweden) and Mo i Rana (Norway). 
Stakeholders also mentioned that electric rail infrastructure is missing e.g. between 
Hällnäs-Storuman. 

• Railway capacity between Ylivieska and Oulu (Finland) 
 
Road  

• Road conditions in Sweden need improvement. E4 is planned to be redrawn around 
Skellefteå, but east-west roads over to Norway are considered poor; E12 is an 
essential east-west connection 

• Electric transport vehicles become more common (for example, they will be used 
from Skelleftå port to the Northvolt site) and charging infrastructure development is 
needed 

 
Air 

• Infrastructure for electric air traffic possible is needed in more airports; also 
vertiports for eVTOLs/ could solve certain goods transport issues (all countries) 
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General development areas 
• Intermodal transport is recognised as important by stakeholders, both by sea and 

rail. There are services available, but more frequent ship services and the usage of 
intermodal services by rail, especially in Finland. 

• Recycling collaboration can be developed, for example, Kuusakoski and Stena are 
establishing in Skellefteå port and there is potential for collaboration across 
Kvarken) 

• Technology cooperation (Arctic Center of Energy sets up at Campus Skellefteå 
engaging Luleå Tekniska Universitet, Northvolt, Skellefteå Kraft, ABB, can exchange 
with other Kvarken regions). 

• Stakeholders also have a major focus on workforce-related issues (including 
education and attractive accommodation) and this is also linked to poor 
infrastructure to move around in the region 

• Permitting procedures are not fast enough   
• Developing digitalisation as a competitive advantage in all countries 

 

9.2.2 Benefits of Cooperating and Competing  
Effective and efficient cooperation requires a willingness to cooperate between the parties. 
The fear that the other party will benefit more than the own organisation, hinders the 
willingness to cooperate. Interaction is complicated and remains organisationally oriented if 
there is too much competition. As an example of competition, management is strategic 
alliances between firms, where firms can cooperate in a particular business area even if 
they are otherwise competitors. Competition can be seen as a natural phenomenon both in 
cooperative relationships and in human interactions in general.  
 
The term “coopetition” is a synthesis of the words “competition” and “cooperation.” 
“Cooperation is defined as a relation in which individuals, groups and organisations interact 
through the sharing of complementary capabilities and resources, or leveraging these for 
mutual benefit” (Osarenkhoe, 2010). 
 
A significant part of the literature deals with coopetition as a voluntary activity of enterprises. 
However, companies may find themselves in a situation where cooperation is unavoidable 
and forced, for example, if a customer and several suppliers require collaboration. 
Therefore, the partners may compete but still cooperate to serve the customer. 

9.2.3 Methods for Development 
Developing the Nordic Battery Belt Logistics requires organised cooperation. The intention 
should be to continue the positive progress started within this project. A newly established 
marketing company would be the most structural means for marketing and advance 
logistics in the Belt area. However, this kind of business approach might be unpractical 
because of responsibilities and allocating benefits. This project revealed that companies are 
not that interested in establishing formal structures. Instead, it was found that companies 
respect the work of the Kvarken Council, regional development agencies and chambers of 
commerce.  
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Clustering  
Setting up a cluster could be a flexible means to organise a group of actors to do things 
together. A business cluster is a geographic concentration of interconnected businesses, 
suppliers, and associated institutions in a particular field. It can be marketing or services. 
Clusters are considered to increase the productivity with which companies can compete, 
nationally and globally. 
 
Clusters can affect competition in three ways: by increasing the productivity of the 
companies in the cluster, driving innovation in the field, and stimulating new businesses. 
(Porter, 1998) 

• Single companies for marketing their services and wait for orders 
• A cluster provides a large variety of services and promotes the region for investment 

opportunities.  
 
Collaboration 
Shipping collaboration can be developed in the region (for example, graphite can come to 
both Skellefteå and Vasa on the same shipment and returns of the containers can be used 
by others). Recycling collaboration is also possible (Kuusakoski and Stena are establishing 
in Skellefteå port. There can be a collaboration across Kvarken). Technology cooperation is 
now regional in Sweden but can be made transnational: Arctic Center of Energy sets up at 
Campus Skellefteå engaging Luleå Tekniska Universitet, Northvolt, Skellefteå Kraft, ABB, 
can exchange with other Kvarken regions. 

 
Collaboration can also be limited to marketing and influencing together developing the area 
to be more attractive for the battery industry. This could also include mitigation measures for 
infrastructure or providing digital advantages for the logistics system.  
 

9.2.4 Marketing the Nordic Battery Belt area 
There are opportunities to continue the marketing of the Nordic Battery Belt area. Ramboll 
concludes that this work needs to take advantage of the unique collaboration possibilities 
between the countries due to language, culture and legislation principles.  
 
• Marketing of the area should be organised by the Kvarken Council and regional 

development agencies. In addition, there needs to be close interaction with the 
companies in the battery value chain to understand their needs fully. 

• Cooperation between competitors = coopetition is something that the council may try to 
promote. However, stakeholders did not vote for formal cluster organisations, so there 
need to be other ways to involve the key companies. 

• Establish a forum to continue the discussion among stakeholders (e.g. industry, logistics) 
• The regional agencies need to prepare some of its marketing materials and events 

together if the region as a whole is to be promoted 
• The council and regional agencies need to create structured projects for the key 

development issues 
• In order to influence the development of potential bottlenecks, it is necessary to prepare 

lobbying material to prove the need and benefits 
• Organise cross-border discussions and actively advance the selected projects.  
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10. CONCLUSIONS AND RECOMMENDATIONS 
General 
Battery production is a growing industry sector in the area. Finland, Norway and Sweden 
have set national strategies to develop the battery industry. Logistics is a crucial factor in 
various parts of the battery value chain. Therefore, transport infrastructure and logistics 
services must serve the need of the growing industry. Basically, transport infrastructure and 
logistics services already exist. However, some development issues were found during the 
project concerning lacking transport connections and the current condition of roads and 
railroads that could be improved. It is difficult to estimate how logistics streams will develop 
and how these streams will impact logistics.  
 
Raw materials and mining 
The Nordic countries are rich in the minerals used in the battery value chain. There are 
several active mines and projects to set up a mine, e.g., graphite mines in Norway and 
nickel and cobalt mine (Terrafame) in Finland. Finland also has key mining projects, such 
as the Kaustinen lithium mine and several cobalt deposits which are being investigated for 
mine operation. The challenges are related to financing, permitting processes and 
opposition from the public.  
 
Production of semi-products and products 
The Northvolt plant in Skellefteå is an excellent example of an industrial facility which has 
already been built. It has provided some examples of what should be considered in 
logistics. Other battery industry projects in Sweden are, for example, Kedali Industry and 
Boliden. Freyr is building battery cell factories in Mo i Rana, Norway and planning to build in 
Vaasa, Finland. There is also a lithium hydroxide plant planned in Kokkola by Keliber. 
Although Johnson Matthey is reported to be withdrawing from the battery business and 
Vaasa cathode material project, Grafintec has announced its goal to build an anode 
material plant in Vaasa. There are many projects in different stages. The projects are often 
classified due to business secret issues, and therefore, obtaining information is challenging. 
 
Challenges  
The first workshop concentrated on weaknesses and bottlenecks at the general level. It was 
found out that workforce, education, public transport, housing and municipality services 
caused concern. In addition, several administrative issues were recognised. These were 
related to strict and slow permitting procedures, both building and work permits. Also, 
language should not be a problem in attracting foreign employees. There are no directly 
crucial logistics-related bottlenecks for the battery industry development.  
 
Cooperation in promoting and business 
Cooperation was found to be essential in promoting logistics services and advance 
development. Some companies recognised cooperation possibilities, but it is also expected 
that some competition is also possible.  
 
East-west transport infrastructure was mentioned as a challenge in all countries. It was 
suggested that Nordic cooperation could be beneficial to developing these currently missing 
connections. 
 
The Nordic Battery Belt is an excellent brand to concretise the strengths of the area. 
Clusters, mini-clusters and networking were discussed in the workshop, but this kind of 
formed organisation did not receive any support in the second workshop. Instead, regional 
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development companies, Kvarken Council and Chamber of Commerce were suggested as 
the organisations to advance and do market cooperation and promotion.  
 
Logistics services 
Mainly the logistics services are adequate, and local logistics companies are capable of 
increasing their current capacities as required. However, an east-west transport connection 
is missing, especially in terms of an electric train service. Moreover, investments are related 
to volumes; therefore, a ‘chicken or egg’ paradox exists. There is a lack of railway freight 
transport competition in Finland; even though the railway sector is legally open for all 
operators. Limited feeder ship services also have similar impacts. 
 
Logistics infrastructure  
The technical condition of roads and railroads is not good in Finland and Sweden. Both 
Skellefteå and Vaasa have challenges with a road aligned through the city, which are both 
in process.  
 
The missing railway link between Storuman and Mo i Rana was mentioned in several 
occurrences in this project. The limited railway capacity between Ylivieska and Oulu was 
also recognised, and the railway line could benefit from a double track or at least additional 
by-pass tracks.  
 
Generally, port capacity seemed adequate when considering ongoing expansion projects 
and planned opportunities. However, limited funding opportunities are typical for all 
infrastructure projects. 
 
Opportunities 
The developing battery industry will increase the logistics markets in the area. Companies 
should be proactive in developing their facilities and services. Smart technologies and 
digitalisation could be a competitive advantage. Digitalisation includes infrastructure (e.g. 
smart road concepts) as well as operational systems and data exchange between actors. 
Therefore, connections and cooperation in logistics in the Nordic Battery Belt area are 
essential.  
 
Other opportunities mentioned by stakeholders: 

• Shipping collaboration between countries should be developed, for example, 
graphite can come to both Skellefteå and Vasa on the same trip and returns can be 
used by others 

• Recycling collaboration can be developed, for example, Kuusakoski and Stena are 
establishing in Skellefteå port and there is potential for collaboration across 
Kvarken) 

• Technology cooperation (Arctic Center of Energy sets up at Campus Skellefteå 
engaging Luleå Tekniska Universitet, Northvolt, Skellefteå Kraft, ABB, can exchange 
with other Kvarken regions). 

• Stakeholders also mention workforce related issues (including education and 
attractive accommodation). An increased attractiveness in the region can support 
the development.  
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Next steps 
There are developing issues or potential bottlenecks in the region regarding transport and 
logistics. However, Ramboll concludes that the situation today and in the near future can be 
handled within the existing transport system. Still, if more of the value chain operations take 
place in the Nordic, we point at several development areas (see the master plan in Chapter 
9.2.1). 
 
The Nordic Battery Belt is a great brand to advance opportunities and businesses related to 
the battery industry and logistics capabilities within the three countries. Therefore, the work 
within the Nordic Battery Belt Logistics should continue.  
 
The following ideas for promoting and influencing are suggested: 
• The Kvarken Council and regional development agencies should organise marketing of 

the area and its logistical capacities. Close interaction with the companies is required in 
the battery value chain to understand their needs fully. 

• Cooperation between competitors = coopetition is a factor that the council should 
consider and promote accordingly. Stakeholders were not expressing that formal cluster 
organisations need to be formed, but other ways should be explored to involve the key 
companies. 

• Establish a forum to continue the discussion among stakeholders (e.g. industry, 
logistics) 

• The regional agencies need to prepare marketing materials and events together if the 
logistics in the region as a whole is to be promoted 

• The Council and regional agencies need to create structured projects for the key 
development issues (infrastructure, logistics etc.) 

• In order to influence the development of potential bottlenecks, preparation of lobbying 
material to prove the need and benefits is necessary 

• Organise cross-border discussions and actively advance the selected logistics projects.  
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Key results of the first workshop 
 

Below, we go through each step of the workshop to produce insights from the discussions.  
 
First workshop task: Recognising the top three weaknesses 
The first task was to recognise the top three weaknesses seen by each participant. The 
results clearly show that the workforce was seen as the weakest point (Figure 23). Public 
transport was next. Infrastructure is the second if weighting is put on 1st i.e. for the worst. It 
is noticeable that energy gained just one mentioning as 3rd weakest issue.  
 

 
Figure 23: Three top weaknesses recognised in the workshop 
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• Participants had a major focus on workforce-related issues (including education and 
accommodation) and infrastructure in each region and between regions (east-west). 
Those were seen as key weaknesses in the region, along with permitting procedures and 
the language issues  

• There was less focus on services (but the area could be more vague to the stakeholders). 
Energy was not recognised as a key issue (or is seen as a top strength already). 

• Regional development agencies have visions for cooperation; companies might have 
challenges. Can they be more active in the Battery Belt Concept?  

• Cooperation + competition = coopetition. It is more and more common that companies 
have to cooperate with their competitors (voluntary or forced). How can this be applied? 
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Second workshop task: Cooperation + competition = coopetition 
 
The task was to go through the 
pros and cons of cooperation, 
consider the type of  
cooperation that could be relevant 
in the Nordic Battery Belt and how 
the supply chain could be 
activated.  
 
Pros and cons of cooperation: 
Competition is good and normal, 
but what is the way to cooperate 
and in what areas?  

• Competition leads to 
improvement, but is it wise 
to cooperate in some 
areas? 

• Identify where there is an 
advantage and a 
disadvantage to cooperate 

• Lack of resources requires 
cooperation; competitors 
must find their best place 
in the value chain. 

 
Examples where cooperation could be beneficial: 

• Infrastructure cooperation in the east-west dimension 
• A brand can be built for the whole region (do not require business cooperation) 
• Cooperation in regional development 
• Cooperation (early stage, research and development, benefits must be for both 

parties) 
• Cooperation terms should be made up in a clear manner 
• Regional development companies should activate or create platforms for local 

companies (financial and social connections) 
• A strong supply chain, strong brand and common labour market benefits all 

participants 
• The lack of networking; could it be mitigated by mini clusters? 

 
Cooperation in the Nordic Battery Belt:  
The area is stronger together. It is small on an international level if a region is just working 
alone, but a strong and even impressive region when seen as one large. 

• East-west infrastructure is missing 
• Workforce issues also include competition, but regional development is key to 

attracting the workforce 
• More companies make the whole network stronger 
• Green branding opportunities are vast 
• Focus on east-west value creation not only north-south, measure success by cross-

border trade 
• Form a common strategy and connect with the EU who wants to create a self-

supporting business in the battery industry 

Figure 24: Focus on the second task  



NORDIC BATTERY BELT LOGISTICS 

  

  
 

62/71 

• Document how clean energy can be guaranteed in the region 
• The transport strategy of the E12 region (from Mo i Rana over Umeå to Vaasa, 

ending in Helsinki) is one example of infrastructural cooperation 
• Some ports did not see the benefits of the Nordic Battery Belt; cooperation between 

ports is limited to liner shipping connections. 
 
Supply chain activation: 
Most participants saw that there is potential for activation but that, in general, market and 
logistics will find the best ways, and governments should not make 10-year plans. Some 
ideas for activation:  

• The battery value chain needs critical raw materials, and Scandinavia can provide 
some closer and more sustainable and ethical way 

• Investing in cases can be quicker and create synergies 
• We should identify recycling competencies and expertise 
• Form a strong subcontractor network 
• Workforce competition is based on plant locations 
• Business information to regional development agencies can be relayed to decision-

makers (infrastructure investments). 
• There might be some smart cooperation between freight forwarders. 
• Common calls for a feeder ship organisation, Wallenius/Sol, for instance. 
• Port location is driven by local industry 
• North Sweden (Finland) has few people, education is an issue, fly in – fly out is a 

risk, but apartments/housing is coming 
• Regional development creates strong brands, and cooperation is more natural for 

agencies. 
 

 
Third workshop task: Bottlenecks in six areas 
 
The task was to go through six areas of 
potential bottlenecks, discussing both what 
they are and how they could be mitigated. 
 
Administration:  
Bottlenecks were found in land permits and 
set-up processes and workforce associated 
permits and processes. Is there a way they 
can be faster? 

• A prolonged and not predictable 
allowance project through Sweden’s 
Mark och miljödomstolen 

• Strict and slow legislation in the 
Nordics 

• Increase public awareness about opportunities across borders 
• Speed up work licence process 
• In terms of public municipality services, language should not be an issue  
• Housing 
• Environment  
• Foreign employees 
• Cross-border data sharing / real-time data / joint Nordic decisions? 

 

Figure 25: Focus on the third task. 
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Employees: 
Attracting people to the region by promoting the benefits in a clean environment. The Nordic 
way of life could create an interest. A green lifestyle together with a meaningful work-life can 
be used to brand the area. 

• Attractive living areas – both villages and urban areas 
• Market whole region together (marketing and brand) 
• Education adjusted to Nordic Battery Belt needs – also a cooperation opportunity? 
• Short-term education for special needs, e.g. adapting process engineers with short 

training 3/6 months 
• Could there be sharing of employment / a workforce hub where employer and 

employee could meet in a direct way without government 
• People choose their living as a whole – housing, kids, prices, etc. 
• Attracting experts from outside the Nordic countries together 
• Attracting graduates and students in their final years. 

 
Local transport hubs: 
There was some discussion on the local needs in terms of transport. 

• Maintain the roads and railway 
• East-west air connection 
• The capacity problem in certain rail sections in Finland 
• Double tracks would be needed. Also, speed 60 to 120 kph 
• Sweden to Norway, there is nothing or limited rail possibilities 
• Airports are needed both for common labour markets and for client visiting 
• Electric aviation will be important for small airports 
• Competitive local airport connections can solve labour problems. 

 
Infrastructure: 
There were many bottlenecks and ideas for solutions in this area. 

• Infra between Skellefteå and Mo i Rana and further to Vaasa is not good  
• Mo i Rana needs to be accessed via ports with current infrastructure in large 

volumes 
• Road infrastructure between Mo i Rana and Skellefteå is not good 
• The railway from Storuman to Mo i Rana is needed 
• Road infrastructure between Skellefteå/Umeå-Vaasa is difficult 
• Vaasa needs industry rail to GigaVaasa area  
• Feeder services to Europe from all ports 
• The airport needed in Mo i Rana 
• Need to upgrade the port in Mo i Rana 
• Ships are getting larger. Fairways need deepening in every port.  
• Weak east-west connections 
• Poor railway connection. Need to build Norrbotnabanan 
• Some road issues in the Skelelfteå area. E4 goes through the city. Also, road 372 

needs improvement  
• Railway capacity Finland: double track needed between Kokkola and Oulu 
• Inter Nordic public transportation is lacking, especially east-west 
• Connectivity is needed in all four transport modes 
• Sustainable transport opportunities need to be documented 
• Funding for infrastructure developments is limited. 
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Services: 
This was an area with just a few remarks: 

• Is the market large enough? 
• No railway competition in the western part of Finland 
• Too small volumes to attract the big players in the Skellefteå area 
• Expat services in many different languages are needed. 

 
Future:  
The remarks about the future were also relatively brief and mainly included question marks.  

• Autonomous vehicles? Is there real benefit here? 
• Winter condition for autonomous equipment? 
• Need to follow the development and hence needs to provide services 
• Uncertainty about future vehicles: P2X, hydrogen 
• What does digitalisation mean for ports? 
• Price of electricity?  
• Carbon-free transportation in industrial areas is needed for carbon-free production 
• It can be challenging for small service providers to keep up with fast technological 

advancements 
• Energy Vaasa companies are global leaders when innovating sustainable traffic = 

creates opportunities for piloting and new innovations.  
 
  



NORDIC BATTERY BELT LOGISTICS 

  

  
 

65/71 

Key results of the second workshop 
 
The second workshop was held in April 2022 as a remote workshop utilising Teams and 
Mural platforms. The key findings are shown in the box below. 
 

 
First workshop task strengths in logistics 
 
Intermodal (container) transport: 
• The importance of container traffic was mentioned in many comments. There are regular 

services to e.g. Mo i Rana, Kokkola and Skellefteå.  
• Currently, there is limited container traffic in the Port of Vaasa. However, the port is 

developing container traffic together with large customers in concept development 
• It was also mentioned that the container balance from the battery industry (Skellefteå) to 

Vaasa could be better. Surplus of empty containers from Northvolt importing to be 
utilized in other industries. 

• Rail transport was recognised as important. It is used more in Sweden. Currently, there 
is a good connection in Sweden between Umeå and Gothenburg. Some plans have been 
to establish an intermodal rail connection from Vaasa to China via the Port of Vuosaari. It 
was also mentioned that the rail connections should be better to the port of Vaasa 

• Industrial rail is under development in the GigaVaasa area. It will be ready in 2024. 
• A new railway terminal was built in the port of Umeå. The railway terminal in Storuman 

provides intermodal connections between Norway and Sweden 
• There is a double-track railway to Mo port. Mo i Rana is also working on more container 

capacity 
• The classic "egg or chicken" paradox exists: Infrastructure to be intermodal, but there is 

not enough volume to develop the transport system, e.g. at Storuman. However, it was 
also mentioned that connections are generally there, but volumes are needed. 

• The ferry between Vaasa and Umeå was mentioned. It is used for container, cassette 
and trailer transport connecting Finland and Sweden. 

• In addition to sea and rail transport, trucks are a viable option often from Central Europe 
to Nordics 

• Green trucks infrastructure 
• The electric air transport project is offering opportunities also for cargo traffic? 

• Intermodal transport was recognised as important, both by sea and rail. There are 
services available, but more frequent ship services and the usage of intermodal services 
by rail especially in Finland. 

• Missing railway link between Storuman and Mo i Rana was mentioned many times. It was 
also mentioned that electric rail infrastructure is missing e.g. between Hällnäs-Storuman. 

• Digitalisation could be a competitive advantage, but discussion was mainly rather thin. 
• Electric transport vehicles are becoming more common, and charging infrastructure 

development is needed. 
• Generally, east - west connection should be improved. 
• There is good ground for cooperation within the Nordic countries because of the same 

language, culture and legislation principles. 
• It was agreed that the Nordic Battery Belt should benefit from collaborative actions. 

Clustering or other formal organisation did not get support. The Kvarjen Council and 
regional development agencies were recognised as potential organising entity. 

•  
 
•  
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Digitalisation: 
• Route optimisation is a possibility. Companies are investing in their own optimisation.  
• Data is a competitive advantage, creating resilience and an open market. Public data 

sharing is good, but this is also a challenge due to competition 
• Industry cooperation reduces costs 
• Data is opening new possibilities of tracking in e.g. Skellefteå that could be applied to the 

battery industry's logistics services 
• A question was raised on how energy change is affecting data and optimisation? 
 
Local (NBB) logistics companies: 
• Comments were basically in agreeing that there are good ports and logistics service 

providers in the Nordic Battery Belt area. 
• There is a high investment rate already today. A number of development projects are 

ongoing. There are opportunities to grow. 
• It is an advantage to have custom services in all ports. 
• Transport frequency is an important factor in logistics 
• Railway north-south in Norway is good, but there is a missing East-West connection.  
• Capacities being upscaled with ports. Deep-sea quay under development in Mo i Rana 
• Local logistics producers could be utilized more. Northvolt utilizes companies from 

Southern Sweden 
• Freyr has made a logistics agreement with Maersk. Qualification plant and large 

production plant to be built. 
• Railways were recognised as an advantage. A new railway terminal in Hillskar (April) will 

strengthen the capacity. Railway to the industrial park in Mo is also an advantage. 
Development is needed for some rail connections (e.g. Ylivieska) 

• The situation in Ukraine has significantly affected logistics in the region 
• The new airport in Mo i Rana enables good connections 
• New ferry from Vaasa. Increasing the volume with a new double ramp project in Vaasa, 

allowing bigger ships. 
 
Location and networks: 
• The long history of cooperation in the region, at least on a political level concerning 

regional development; close connections between countries; relatively short distances  
• There are a lot of similarities in the Nordic countries: Business law, familiar markets, 

custom procedures, common language and culture 
• Localised supply chains make advantages for companies 
• The cross-border cooperation organisation Kvarken Council EGTC (European Grouping 

of Territorial Cooperation) is in place that can be used for further development projects. A 
unique organisation that can diminish administration for the region's actors and act as a 
facilitator for cooperation. 

• The battery industry is situated in a rather safe region close to clean energy and quite 
close to resources needed in battery production. 

• Critical mass to create new education possibilities 
• More advantages than bottlenecks; the logistic network is working; developing the 

existing structures and platforms  
• Raw material potentials Nordic raw materials flows are a big advantage 
• EnergyVaasa companies were mentioned as a good example of export: export is close 

to 90% already today. They have found good accessibility. 
• The battery industry is located centrally, and all battery areas are located very nicely 

regarding the surrounding area 
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Second workshop task: Pros and cons in logistics infrastructure and network  
 
Interestingly, the pros and cons had an approximately equal number of comments. 
 
Pros: 
• Deep harbour in Mo i Rana 
• New airport being built in Mo i Rana 
• Ocean shipping connection 
• Big potential with the Storuman terminal 
• Expansion of Port of Skellefteå 
• Possibilities with hydrogen trains being explored; Hydrogen project in VAA/ H-Flex-E for 

sustainable logistics; Hydrogen might increase the demand for intermodal transportation 
• Road E4 Skellefteå-Umeå being improved 
• Weekly container vessel 
• Norrbotniabanan being built between Umeå and Skellefteå 
• Existing battery raw material production 
• Effective train handling in port 
• Good intermodal terminal capacity in Umeå; Umea port and rail terminal; NLC Terminal 
• Fast crossings between Umea and Vaasa; the new ferry Aurora Botnia; Wasaline; 

Existing daily traffic between Finland and Sweden also as a security of supply issue 
• Connectivity between Kokkola, Vaasa, Skellefteå exists already today and is getting 

even better 
• High export rate already today from whole western Finland. Vaasa more than 80% 
• LNG station 
• International airport 
• Port of Vaasa can offer tailormade port services to different operators. 
• GigaVaasa Area is located optimally (port accessibility, airport accessibility and 

employees 
• Roads VT8 and VT3 connectivity to several ports 
• Modular Trucks allowed to Mo. (25,25m, 60t) 
• Closer cooperation Norway-Sweden-Finland 
• Charging station for heavy trucks to be built this year. 
• Electric trucks between the port and battery area. 
• Intermodality / more Intermodal E12 road 
• GigaVaasa; currently development and planning are ongoing to connect Gigavaasa 

region to e.g., Port 
• Offshore windfarms affecting development (positively) 
• Access to ocean, ice-free harbour 
• Renewable energy and reliable infra one key factor for the location of industry 
• Market attractiveness of the whole Battery Belt 
• Several plants working together 
• Plan for a new port 
• Many co-operating companies in Kokkola 
• Resources for the authorities. New legislation to shorten permit times 
• Many ports are advantage for the Belt 
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Cons: 
• Missing rail connection between Mo i Rana and Storuman; mountainous area between 

Sweden and Norway; lack of railway 
• Road maintenance on E12 
• No electric rail connection Hällnäs-Storuman  
• Lack of charging infrastructure for battery trucks 
• Swedish customs office 
• Lack of LPG/LNG refuelling infrastructure 
• Unloading tracks on Vaasa port insufficient for large scale operation 
• Need for public transportation for employees 
• Battery volumes are huge compared to today’s volumes, both inbound and outbound. 

Need for systematic traffic planning and transparent improvement plan 
• Adding "meeting points" on railway infra, as also passenger traffic is likely to increase 
• Import and Exports in balance 
• Vaasa-Seinäjoki rail connectivity can be improved, both structure and concept 
• Port capacity? Need for more space 
• Ostkustbanan 
• Only single track 
• The need for the new port road at Vaasa is urgent 
• Ice conditions in the Bay of Bothnia? 
• Road and rail 
• Intermodal logistics has opportunities, but the infrastructure is lacking (electrified 

transportation possibilities) 
• With trucks from Mo i Rana towards southern / eastern Sweden? 
• East-West communication needs development 
• Icebreaker situation in Sweden/Finland 
• Train 
• Shortage of pilots. 
• Non-electric needs development 
• No fixed link - the new geopolitical situation in addition to the emerging of the battery 

belt, the need for off-shore windmill parks and the need of a new powerline between 
Finland and Sweden puts a fixed link in totally new light 

• Transport north and southbound is OK but the east/west is worse and with low cargo 
volumes; most of the logistics goes south-north direction, lack of east-west routes 

• intermodality; container traffic of today 
• Grafintec (anode materials), Johnson Matthey waiting for a new buyer 
• Permitting bureaucracy and lengthy times in all countries 
• Norrbotnia Bana 
• Workforce needed – big issue for all 
• Competition lack on rail operators 
 
 



NORDIC BATTERY BELT LOGISTICS 

  

  
 

69/71 

 
Figure 26: Visualisation of the second workshop task with all comments combined 

 
What are the next steps in the Nordic Battery Belt  
 
Marketing plan - Branding: 
• Highlight the region for international level 
• Brand and use the whole northern region 
• Regional marketing is crucial - all the companies are competing for labour force but all of 

them are depended on people moving here. Together we can brand the region as a 
labour region. 

• What is the aim for marketing? 
• PR - Media coverage 
• Marketing the whole battery belt area not only for industry, but for the workforce, people, 

families 
• To whom? -> investors / companies 
• Levels / EU - China / competing as global level  
• Brand a region as whole 
• The soft values, ability to move around regions with work and other activities 
 
Cooperation: 
• Processes 
• Organise a workshop just for forwarders and carriers 
• On-going cooperation with electric aviation as an example! 
• Sharing ideas / could be different topics that support / Permits - Funding - Setup - 

Matchmaking 
• Legal permitting should be easier; fast-track? 
• To be more self-sufficient in the Nordics à increase of cooperation 
• Dialogue between logistical actors is quite open between partners  
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Lobbying: 
• Infrastructure support? 
• What lobby groups could be? 
• Capability / Regional development companies? 
• Joint lobbying in relation to national transport authorities 
 
Logistics: 
• East to West links improvement? Ongoing 
• Improve cross-Scandinavian logistics 
• How mobility can help cross-border networks 
• Possibilities with open data? 
• New airport in Mo. Flights East-West with el-planes 
• Logistical services are different - not so much competition 
• How should countries work together to build better logistics infrastructure? 
 
Business: 
• Learn from other industry sectors 
• We have more things in common but perhaps not so much in logistics. 
• Take advantage of our unique Nordic culture - cooperation 
• Clarify what the different players/competitors are willing to share. 
• Data sharing? 
• Learn from one and other 
• Business-driven 
 
Funding: 
• EU-level funding and promotion 
• Apply for funding of necessary infrastructure developments from EU 
• Financing for the start-up. There are always start-up costs (investments in cassettes) 
 
Related issues: 
• Housing 
• Possibility to work in industry and live in the countryside 
• Challenge to develop health care - need of people also here 
• Add "life" outside work. 
• Cooperation on education; vocational, universities. 
• Starting new education - areal education strategy 
• Educational system. Cross-border cooperation? 
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Figure 27: Visualisation of the third workshop task with all comments combined 

 


