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Department of Industrial Economics

and Technology Management

👩‍🏫 130 employees
– 80 academic staff

– 14 administrative staff

– 40-50 PhD-candidates

👨‍💻 1.200 students

📖 5 study programmes
– Industrial Economics and 

Technology Management

– NTNUs School of Entrepreneurship

– HMS

– Project Management

– Logistics

– Business Administration and 
Management

👨‍🎓 PhD in Industrial Economics and
Technology Management

Research in close collaboration with 
industry and business community

Research areas: 

- Energy transition, energy markets and 
energy policy

- Natural resources, environmental and 
development economics

- Circular economy and sustainable
business models

- Public economics

- Maritime transport optimization



NTNU Energy Transition Initiative (NETI)

• NETI was founded in 2015 by 
Equinor and NTNU

• The initiative aims to

– provide knowledge-based
contribution to the transition to a 
low carbon society,

– contribute actively to the
societal debate, 

– contribute as trusted advisors to 
Norwegian and European 
decision makers.
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how it started
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how it started ...   how it is going

to be published 24 May 2023
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Today’s talk

• Trends in international natural gas markets

• Decarbonizing transport

• The future of gas
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International Market Trends

with input from work by Johanne Vatne and David 
Jamissen (NTNU)
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Growing appetite for LNG in Asia

Source: Gas market report Q2 2023, IEA
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y-o-y change in gas demand 
(OECD Europe; 2021/22 vs 2022/23 heating season)

Source: Gas market report Q2 2023, IEA
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Gap in weather-adjusted weekly

consumption

Source: DIW Open Energy Tracker



Drivers of this behavioral change



Aggregate residual load data from SLP 

consumers
Daily frequency, Trading Hub Europe



Potential response of wholesale prices

Day-ahead wholesale price

Energiekrise Abschlag Gas Gas sparen

Google queries



Precise weighted average for weather 

conditions (based on population data) 

to calculate a 

Weather station values and 

georeferenced population data 

from The Federal Statistical Office

Map population density to 
interpolated weather data with 
inverse distance weighting



Preliminary Results (ARDL model)



Elasticity estimates are small, but

reasonable for wholesale prices in 2022

Given the estimates 
the demand reduction 
in the period would be 

−0.010 ⋅ 1400% = −17%

+ 1400 %
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Decarbonizing Transport

Based on work with Jonas Martin (NTNU) and Emil Dimanchev (NTNU)

• Martin, J., A. Neumann and A. Ødegård (2022): Sustainable hydrogen 
fuels versus fossil fuels for trucking, shipping and aviation: A dynamic 
cost model. Working paper 2022-010. Cambridge, MA: MIT-CEEPR.

• Martin, J., E. Dimanchev and A. Neumann (2022): Carbon abatement 
costs for hydrogen fuels in hard-to-abate transport sectors and 
potential climate policy mixes. Working paper 2022-017. Cambridge, 
MA: MIT-CEEPR.
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Decarbonizing transport
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Holistic cost model

• ~ 140 techno-economic parameters along the value chain

• excluding taxes and subsidies
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Levelized cost for eElectricity
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Levelized costs of fuels

Hydrogen Ammonia eFuel
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Key findings
- Optimal fuel choices are eH for trucking, eA

and eH for shipping, eF for aviation (total cost 
of ownership approach)

• Shipping cost are most sensitive

• Alternative fuels do not change the overall 
cost ranking

• The choice of electricity source has significant 
impact on early transport decarbonization

• Decarbonization pathways are out of reach by 
2050
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CO2 abatement costs
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The future of gas

NTNU Policy Brief 01/2021

EASAC Working group
(autumn 2021 – May 2023)
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Consumers
Trust is an important issue to address with respect to implementing new natural-gas technologies such as CCS and hydrogen 

into new applications and continue to use natural gas as an energy carrier.

Scenarios
The scenarios show a robust future for natural gas even if Paris goals are pursued as long as CCS can be deployed at scale. To 

meet consumption levels, natural gas trade is vital and an increase in LNG supplies is crucial to this growth. 

Natural gas in Europe
Europe will become a less important consumer of natural gas. The major factors are the availability of CCS as a commercial 

and cost-efficient technology and the role of hydrogen in transport and industry. 

Power
Post-combustion CO2

capture provides  
required flexibility.

Buildings
Replaced by biofuels or 
biomass and potentially 

hydrogen. 

Transport
Potential for CNG in road 
traffic, LNG for maritime 

transport. 

Industry
CCS and energy efficiency 

improvements unclear.
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Demand and Supply in an IAM*

• Long-term potential future of natural gas at 

global scales using the Global Change 

Assessment Model (GCAM) 

• All scenarios based on the Shared Socio-

economic Pathways (SSP) “Middle of the 

Road” scenario 

• Policy backgrounds are a Reference and 

Paris Policies

* IAM: Integrated Assessment Model
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Natural gas consumption across scenarios

• If CCS available,

natural gas markets

continue to expand

• If CCS not available

+ the world on a trajectory 

leading through NDCs to 

2degC, natural gas 

markets peak and decline 

as soon as the world 

increases ambition 

towards the Paris goals
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Key factors shaping the future of natural gas in 

Europe

• Market design for providing sustainable and cost-
efficient flexibility into power systems with an 
increasing share of intermittent renewables;

• Development of a European infrastructure for CO2

transport and storage; 

• Non-discriminating market design for hydrogen in 
Europe where clean hydrogen is defined by its carbon 
footprint; 

• The future cost and efficiency of hydrogen fuel cells 
with applications in transport; 

• Development of a European infrastructure for H2

production, storage and transport. 
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EASAC
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Timeframes

• GHG emission reduction

• security of energy supplies

• affordability

• emergency measures (until 2025)

• short term (2023–2030)

• medium/long terms (2030–2050)

Key Dimensions
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Outlook

• (re-)use of infrastructure & regulation thereof

• joint network development plans

• implementation of CO2 pricing

• use of natural gas underground storage facilities

• globalization of commodity markets
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Thank you.

Anne Neumann (anne.neumann@ntnu.no)

@anne_f_neumann

@anne-f-neumann

0000-0002-5980-9651

mailto:anne.neumann@ntnu.no
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