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• Introduction, domestic GHG emissions and trends, why focus on transport?

• Political ambitions and measures for decarbonizing transportation

• Norway's role in the hydrogen economy & using hydrogen as fuel

• Examples of hydrogen initiatives accross transport segments

• Why hydrogen in bus applications?

• Summary
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SINTEF - Scandinavia's largest 
independent research organization

75
Nationalities

4000
Customers

2000
Employees

NOK 3,1 billion
Revenues

NOK 450 MILL
International sales

SINTEF, a key player in low & 0-emission technologies (R&D  Implementation):
• development of Combustion-, Battery- as well as H2 & Fuel Cell technologies
• > 30 years in H2-technologies, 25 EU-projects (2010), budget 60 MNOK/a (2016)
• interdisciplinary approach:  Technology ↔ Economy ↔ Societal aspects



Norway's domestic GHG emissions

Current GHG-emissions by sector:

• Oil & gas extraction ~ 28 %

• Transport contributes by > 30 %

• Electricity production: 1,7 %

Source: Statistics Norway 2015



Ambitions for emission free transport
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Trends and political measures in Norway

• Larger Norwegian cities are growing significantly in population

• Increased transport demand to be covered solely by public transport 

• Measures put in place for 0-emission solutions in several transport segments:

• Passenger cars, buses, heavy duty trucks, maritime transport, construction sites, (trains?)

• National infrastructure plan for alternativ fuels (electricity, hydrogen, biogas)

• Support scheme for enhanced public procurement competence in Counties

• Public transport share is increasing especially in larger cities
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Increase in public transport, Oslo & Akershus
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Population in Oslo and Akershus Passenger car km in Oslo Passengers using public transport in Oslo

Passengers, public transport, Akershus Vehicle kilometersPassenger car km in Akershus



Roadmap towards zero emission
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Electric (battery 
and hydrogen)

Hybrids Biogas BiodieselBio ethanol

Fossil free

Future



Various fuels in segments of transport
Road transport Aviation Rail Maritime Transport

Passenger transport Goods distribution/freight

Range  Short/City Medium Long>500km Short Medium Long Short Coastal Ocean

Natural gas LNG LNG (LNG) LNG

Electricity

Biofuels

Hydrogen LH2 (LH2) LH2

The fuel is well suited in this transport segment / biofuel is a limited resource

The fuel is less suitable, but may be used in this transport segment

The fuel is not expected to be suitable in this transport segment within 2025

* Technologies are 
under continuous 
development and the 
above picture will shift 
significantly between 
2030 & towards 2050

Based on EU's expert panel for Alternative Fuels (https://www.slideshare.net/EBAconference/12-antonio-tricas-aizpun)9

https://www.slideshare.net/EBAconference/12-antonio-tricas-aizpun


Success story for BEVs, not without challenges
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Source: IEA global ev Outlook 2017
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Buses are likely to remain a central element of public transport systems in Europe & beyond

Source (photos): Alexander Dennis, CHIC project.

“Buses and coaches are an integral part of public transport and travel, and key elements in a 
sustainable transport system. They ensure inclusive sustainable mobility for all citizens and visitors -
in the countryside and urban areas alike - through public transport services customised to mobility 
needs of the travelling public.” Source: www.busandcoach.travel

Cities across Europe and beyond are facing common challenges:

• Increasing urbanisation & congestion – growing demand for transport services

• Environmental challenges – air quality, GHG emissions

• Economic constraints – providing affordable, reliable, high quality services with limited budgets

Electrification is currently the only viable option for delivering zero emission buses, 
with two principal options:

1) Battery electric buses 

2) Fuel cell electric buses

http://www.busandcoach.travel/
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Cities across Europe are beginning to plan to phase out diesel buses 

Source: Mayor of London’s Transport Strategy – draft for public consultation, Figure 13, p.97 (June 2017).



Activity levels Norway / Europe (FCHJU)
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 Norw. H2 - council (advisory to Ministries) 

Sverre 
Aam,
SINTEF

▪ Industry
▪ Political
▪ Europe



Hydrogen demand, recent SINTEF-study
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Low
9 500 tons/a

Medium
30 000 tons/a

High
61 000 tons/a
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Technology for a better society

Exporter of H2

& H2-technologies
Early user of hydrogen 
in transport & industry

Areas where Norway 
can play a key role 
internationally
in a hydrogen 
oriented economy

H2 stations:
• 7+1 in operation
• 4 new in 2018
• 20 by 2020?

❻

H2 stations

❶
❶

❶

World´s largest factory for hydrogen refuelling stations
Alkaline elektrolyser
2 MW, 13.5m x 4 m,
Mature technology❸

supplier to e.g., 



GHG emissions and FCH-activities in transport
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100 passenger trains

2017-2021

MoU with

4 regions in Germany

H2-delivery trucks in 2018 Passenger 

vehicles, 

5,3 mill tonnes

Vans and 

heavy duty 

vehicles

4,5 mill tonnes

Domestic 

maritime and 

fishing, 

2.9 mill tonnes

Other 

mobile 

sources

2.3 mill 

tonnes

Domestic 
air traffic

1,3 million 
tonnes

Motor bikes and scooters
0,1 million tonnes

Railroads, 0,1 million tonnes

CO2 CO2

0-emission passenger 

trains in Norway?

Raumabanen

5,6 MW H2/FC freight train in 
Norway by 2025?

Trønderbanen

http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjXl5CAtY7LAhVIaQ8KHToYBf8QjRwIBw&url=http://www.tripsandships.com/?page_id%3D1729&psig=AFQjCNEdtxD8sUmEXSI0aabuqLj7cFkaSg&ust=1456335057782977


Emission reductions (4 delivery trucks):
• CO2 ÷216 tonnes/year
• NOx ÷1130 kg/year,

Financially 
supported by 

H2 as fuel for delivery trucks and forklifts 
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What is a fuel cell bus?

A Fuel Cell Bus is an Electric Bus with 

on-board zero emission power generator
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Why choose fuel cell buses?

450 km
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Hydrogen station capabilities



Summary

• Transport contributes by ~ 1/3 of Norway's GHG emissions (+ NOx, SOx, PM, noise) 

• High ambitions & strong incentives in place to foster de-carbonization of transport

• Currently, a national infrastructure plan for alternative fuels are being developed

• Hydrogen will be pivotal to reach zero emission in a range of transport segments:

• Heavy duty trucks, medium and long distance buses (coaches), ferries, high speed passenger boats, trains

• Hydrogen in bus applications complements battery electric solutions by providing:

• Longer range, lower weight, faster refuelling, and lower Total Cost of Ownership in high volume production

• Norway has leading industry actors already taking market shares internationally

21



Technology for a better society


