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This presentation has been prepared by Rystad Energy (the “Company”). All materials, content and forms contained in this report are the intellectual property of the Company and may not be 
copied, reproduced, distributed or displayed without the Company’s permission to do so. The information contained in this document is based on the Company’s global energy databases and tools, 
public information, industry reports, and other general research and knowledge held by the Company. The Company does not warrant, either expressly or implied, the accuracy, completeness or 
timeliness of the information contained in this report. The document is subject to revisions. The Company disclaims any responsibility for content error. The Company is not responsible for any 
actions taken by the “Recipient” or any third-party based on information contained in this document. 

This presentation may contain “forward-looking information”, including “future oriented financial information” and “financial outlook”, under applicable securities laws (collectively referred to 
herein as forward-looking statements). Forward-looking statements include, but are not limited to, (i) projected financial performance of the Recipient or other organizations; (ii) the expected 
development of the Recipient’s or other organizations’ business, projects and joint ventures; (iii) execution of the Recipient’s or other organizations’ vision and growth strategy, including future 
M&A activity and global growth; (iv) sources and availability of third-party financing for the Recipient’s or other organizations’ projects; (v) completion of the Recipient’s or other organizations’ 
projects that are currently underway, under development or otherwise under consideration; (vi) renewal of the Recipient’s or other organizations’ current customer, supplier and other material 
agreements; and (vii) future liquidity, working capital, and capital requirements. Forward-looking statements are provided to allow stakeholders the opportunity to understand the Company’s 
beliefs and opinions in respect of the future so that they may use such beliefs and opinions as a factor in their assessment, e.g. when evaluating an investment.

These statements are not guarantees of future performance and undue reliance should not be placed on them. Such forward-looking statements necessarily involve known and unknown risks and 
uncertainties, which may cause actual performance and financial results in future periods to differ materially from any projections of future performance or result expressed or implied by such 
forward-looking statements. All forward-looking statements are subject to a number of uncertainties, risks and other sources of influence, many of which are outside the control of the Company 
and cannot be predicted with any degree of accuracy. In light of the significant uncertainties inherent in such forward-looking statements made in this presentation, the inclusion of such 
statements should not be regarded as a representation by the Company or any other person that the forward-looking statements will be achieved. 

The Company undertakes no obligation to update forward-looking statements if circumstances change, except as required by applicable securities laws. The reader is cautioned not to place undue 
reliance on forward-looking statements.

Under no circumstances shall the Company, or its affiliates, be liable for any indirect, incidental, consequential, special or exemplary damages arising out of or in connection with access to the 
information contained in this presentation, whether or not the damages were foreseeable and whether or not the Company was advised of the possibility of such damages.

© Rystad Energy. All Rights Reserved.

Disclaimer
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Breidablikk field study

Source: Rystad Energy research and analysis 

About

Research by:

Deliverables
Breidablikk emission assessment
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Key terms used throughout the report

Source: Rystad Energy research and analysis

Glossary

The expense incurred to reduce or prevent greenhouse gas emissions

The minimum price at which produc on becomes  nancially viable, covering all costs including explora on, extrac on, and opera onal expenses

A metric used to compare the global warming poten al of di erent greenhouse gases by expressing their impact in terms of the e uivalent amount of carbon dioxide

The process of shi ing from coal  red power genera on to natural gas  red power genera on

 emand elas city if the change in demand when there is a change in price.  emand elas ci es are usually nega ve

The addi onal  uan ty that is provided to the market when there is a slight increase in demand, typically represen ng the output from the most expensive or least e cient producer

 atural resources in their raw form, available for direct use without any conversion processes (incl. oil, gas, coal, renewables, biomass etc.)

The real value is the nominal value a er it has been adjusted for in a on

Elas city of supply is the responsiveness of a supply of a good a er a change in its market price.  upply elas ci es are posi ve

 cope   covers emissions from scources that an organiza on owns or controls directly

 cope   covers emissions that a company causes indirectly and come from where the energy it purchases and uses is produced

 cope   encompasses value chain emissions that are not produced by the company itself and are not the result of ac vi es from assets owned or controlled by them
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Key terms used throughout the report

Source: Rystad Energy research and analysis

Abbreviations

 arrels

 arrels per day

 illion cubic metres

 arrels of oil e uivalent

 illions of standard cubic feet

A mixture of hydrocarbons which exist in gaseous phase at reservoir condi ons but are produced as a li uid at surface condi ons

 nre ned petroleum

 lobal  arming  oten al

 nternal Combus on Engine

 ilometers

Cubic meters

 illion barrels

 illion tonnes

 atural  as  i uids

 aturally occurring mixtures of hydrocarbons which are found beneath the Earth s surface in li uid, solid or gaseous form

Trillion s uare feet of natural gas
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Conversion factors and efficiencies used throughout the report

1) Internal Combustion Engine; 2) Global warming potential
Source: Rystad Energy research and analysis; IPCC Stationary Combustion factors; Greenhouse gas protocol; Hjelkrem et al. (2020); Guidehouse (International comparison of fossil power efficiency and CO2 intensity - Update 2018); EPA 
(Greenhouse Gas Inventory Guidance: Direct Emissions from Stationary Combustion Sources)

Conversion factors
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Breidablikk can reduce global emissions by 1.0 Mt CO2e over its lifetime in the reference case

Source: Rystad Energy research and analysis

Executive Summary

                   
                         
             

                          
                     
             

                 
                        

 reidablikk, one of the latest addi ons to the  orwegian  orth  ea and a subsea  e back to  rane, started its produc on in      and is expected to
provide around    kboe day of oil throughtout the  eld s lifespan, in total     mboe. The  eld is an cipated to account for     of  orway s
cumula ve oil and gas produc on between      and     .

According to the reference case the inclusion of  reidablikk into  orway s overall oil and gas produc on could lead to reduc on in the average
emission intensity. Emission intensi es from the  orwegian oil   gas produc on is projected to decrease by     on average by including  reidablikk
produc on.  ow upstream emissions due to electri ca on and the pre exis ng produc on at  rane, causes a lower than average emission intensity.
This is despite rela vely high midstream emissions of  reidablikk s as a result of the low A   of the crude produced.  reidablikk is also in a
disadvantaged posi on due to low gas produc on which is more favourable net emissions impact than oil produc on.

The reference case concludes that produc on at  reidablikk has the poten al to reduce global emissions with     t C   e over the asset s lifespan, in
a balanced energy transi on scenario ( EA s  Announced  ledges  cenario ). This reduc on is e uivalent to a decrease of  .  kg C   e per boe. The
reduc on in emissions can be understood by comparing total emissions generated by  reidablikk to the total emissions displaced by the oil and gas
poduced by  reidablikk.

                     

1

2

3
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Historical

Breidablikk accounts for ~1% of cumulative Norwegian oil & gas production between 2023-2060 
mostly producing oil

1) Includes production from existing fields, undeveloped discoveries, and future discoveries. 
Source: Rystad Energy research and analysis; Rystad Energy UCube; Equinor

                                            
 

   

    

    

    

    

    

    

    

    

    

Executive Summary

Breidablikk
(Including all phases)

Norway is a net exporter of oil & gas and Breidablikk accounts for ~1% of 
cumulative Norwegian oil & gas production between 2023-2060. 

1Reference case

Oil & gas export
(Line)

Oil production
(Ex. Breidablikk)

Gas production 
(Ex. Breidablikk)

         

  .  

 .  

   

   

Breidablikk’s resources are 
97.5% oil and 2.5% gas
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Source: Rystad Energy research and analysis

Executive Summary

 reidablikk is in a disadvantaged position due to the field’s characteristics compared to  C  peers…

The field is not expected to be electrified 
until 2030 which keeps emissions up 
during the first years of production

Norwegian O&G production contributes to reduced emissions globally

Breidablikk only produces a marginal amount of gas. Gas 
has a favorable substitutive effect on coal which contribute 

to reduce global GHG-emissions.

The oil produced at Breidablikk is heavy with a low API, 
meaning that it contributes to higher emissions than the 

average Norwegian field

The Breidablikk field is disadvantaged environmentally

Rystad Energy report for the 
Norwegian Ministry of 

Energy (2023)

Breidablikk

• The report analyses the net climate
effect of increased future oil and 
gas production on the Norwegian 
Continental Shelf (NCS). 

• The report covers all Norwegian 
fields.  

• The main conclusion demonstrates 
that the climate effect of increased 
future Norwegian production is 
reduced emissions globally. 

2
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C   reduc ons
w  reidablikk

Total  orwegian
emission intensity
w  reidablikk

 ethane reduc ons
w  reidablikk

 orwegian emission
intensity w o
 reidablikk

  . 

 . 

…  ut is favorable in terms of bringing down total upstream emission intensity from the  C 

Note: All numbers are weighted average emission intensities weighted by production. The Norwegian emission intensity for 2035 is estimated assuming no new Norwegian electrification of fields 1) Methane numbers for Norway are obtained 
using IEA Global Methane Tracker 2023 adjusted with a GMP factor of 25% towards 2035.
Source: Rystad Energy research and analysis; Rystad Energy UCube

C   reduc ons
w  reidablikk

Total  orwegian
emission intensity
w  reidablikk

 ethane reduc ons
w  reidablikk

 orwegian emission
intensity w o
 reidablikk

 . 

 . 
-1%

CO2 Methane

-3%

3Executive Summary

Average upstream 
emission intensity for 

Norwegian 
oil production, 

without Breidablikk

Total upstream 
emission intensity for 

Norwegian 
oil production, 
with Breidablikk

-1% -1%14.5 14.2

CO2 Methane

8.4

Average upstream 
emission intensity for 

Norwegian 
gas production, 

without Breidablikk

Total upstream 
emission intensity for 

Norwegian 
gas production, 
with Breidablikk

8.2
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 reidablikk’s impact on global emissions is assessed through three key steps…

Source: Rystad Energy research and analysis

Assessment of how the market 
responds to a change in supply 
(i.e., how much less oil & gas 

is produced somewhere else if 
Breidablikk starts production)

Assessment of substitution in 
other energy markets when 

Breidablikk oil & gas production 
displaces consumption of other 

energy sources

Assessment of emissions from 
production of oil & gas if 

Breidablikk produces instead of 
other producers

Total change in emissions from 
producing oil & gas from 

Breidablikk

Breidablikk 
oil & gas Other

energy
VS Breidablikk VS Other 

producer

Total global greenhouse gas emissions impact from adding the Breidablikk field

                     
         

           
                                                 

                    
      

1 2 3

Other 
producer

Breidablikk VS

Assessment of Scope 1 + 2 + 3 
emissions from producing oil & 

gas from Breidablikk

Key question 1: 
If Breidablikk produces, how much 
less is produced somewhere else?

Key question 2: 
If Breidablikk produces, how 

much less energy is consumed 
from other sources?

Key question 3: 
If Breidablikk produces, how much 

emissions are saved from lower 
emissions intensity?

Emission type X

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Executive Summary 4
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…with several key assumptions made across the three steps 

Source: Rystad Energy research and analysis

Executive Summary

Long-term effects from market response, other energy substitution and production intensity improvement

         
           

                                                 

1 2 3

Timeline

Oil

Gas

Global market: 
Breidablikk assumed to impact supply and demand 
on a global level as oil market is considered very 
liquid and easily traded

European gas market & global LNG market:
Breidablikk assumed to impact European gas 
supply, which is a function of global LNG elasticity 
as LNG is a marginal price setter of gas in Europe

Substitution of energy in Electric vehicles: 
Increased oil consumption as a result or increased 
oil production from Breidablikk assumed to 
displace electricity demand from electric vehicles

Substitution of energy in Power Generation (70% 
Coal, 30% Renewables): 
Increased gas production from Breidablikk will 
displace demand for coal in power generation, as 
Breidablikk contribute to declining LNG prices 
increasing competitiveness of gas in power 
generation in geographies using coal (e.g., Asia) 

Marginal global supply: 
Breidablikk will replace marginal oil supply, with 
associated production emission intensity

LNG imports from USA: 
Breidablikk will replace marginal LNG imports to 
Europe and associated production emission 
intensity

Replacement impact assumption Energy substitution assumption Production replacement assumption

Total global greenhouse gas emissions impact from adding the Breidablikk field

5
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The reference case yields the second lowest net global emissions per barrel impact 

 ) Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

Executive Summary

Information 
cutoff

Field 
electrification

Resource class
Net global emissions 

impact per barrel1Scenarios

6

Reference 
case

Case 2
 No 

electrification

Case 3 
PDO

1-5

1-3

Yes

No2020

2024

-4.2 kg
CO2e/boe

+0.0 kg
CO2e/boe

-4.5 kg
CO2e/boe
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Breidablikk’s total emissions 
(Scope 1+2+3) of 107 Mt CO2e

-1.0
Mt CO2e

Every boe produced at Breidablikk 
will lead to 0.87 bbl of other oil and 

0.74 boe of  other natural gas supply 
not produced elsewhere in the long-
term, which is a function of supply 

and demand elasticities

Increased oil and gas production 
displaces global emissions from 

electricity1 and coal power plants, 
respectively

Lower emission intensity production 
from Breidablikk avoids production 

emissions from displaced oil and gas 
production 

 

Over the projects lifetime, 
Breidablikk’s production results in net 

emissions decrease of 1 Mt CO2 
globally

Production from Breidablikk decreases global emissions by 1.0 Mt CO2e over the field’s lifetime 
given electrification from 2030

1) Oil production linked to the level of electricity use
 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Executive Summary

Total global greenhouse gas emissions impact from adding the Breidablikk field to      ’  production

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Emission type X

Methane
Midstream
Upstream

Combustion

(87% Replacement Ratio)

Reference case 7

                     
           
           

                       
                   

      
                    

      

1 2 3
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-4.2
kg CO2e/boe

Executive Summary

(87% Replacement Ratio)

Oil and gas production (kg CO2e/boe)

Per barrel global greenhouse gas emissions impact from adding the Breidablikk field to      ’  production

Net global emissions are reduced by 4.2 kg CO2e per boe of  reidablikk’s oil and gas

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Emission type X

Methane
Midstream
Upstream

Combustion

Reference case 8

                     
           
           

                       
                   

      
                    

      

1 2 3
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Executive Summary

Total impact of             ’  
production is -1 Mt CO2e 

Oil production (Mt CO2e)

Gas production (Mt CO2e)

Net global emissions impact from the Breidablikk field split by oil and gas

Gas production contributes to less than 2% of total production emissions, but contributes with 
60% of the net global emission reductions

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

9

-0.4
Mt CO2e

-0.6
Mt CO2e

Reference case

                     
           
           

                       
                   

      
                    

      

1 2 3
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(87% Replacement Ratio)

Executive Summary

Weighted impact of             ’  
production is -4.3 kg CO2e/boe 

(74% Replacement Ratio)

Methane
Midstream

Upstream
Combustion

Gas production (kg CO2e/boe)

Upstream: 16
Midstream: 59
Methane: 21

x 87% 

x 74% 

Net global emission impact per barrel from the Breidablikk field

Net global emission reduction per boe are far greater for  reidablikk’s gas

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Upstream: 35
Midstream: 28
Methane: 30

Methane
Midstream

Upstream
Combustion

-1.7
kg CO2e/boe

-102
kg CO2e/boe

Reference case 10

                     
           
           

                       
                   

      
                    

      

1 2 3

Oil production (kg CO2e/boe)
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Executive Summary

Weighted oil and gas production impact of +455 kg CO2e/boe 

 reidablikk’s oil and gas production has a weighted emission intensity of 455 kg CO2e/boe 

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

0.13

1 

0.26

-0.74

• Electrification of Breidablikk after 2030 is 
assumed for upstream emissions

• Oil refinement emissions intensity calculated 
based om  reidablikk’s API values is used for 
midstream

• All methane emissions are upstream related

• Electrification of Breidablikk after 2030 is 
assumed for upstream emissions

• Average emissions intensity for Norwegian gas 
transport to Europe in 2035 of 5 kg CO2e/boe  
is used for midstream

• Methane emissions are considered in 
upstream and midstream only. 

Breidablikk Emissions

332
kg CO2e/boe 

1
kg CO2e/boe 

`

5
kg CO2e/boe 

`

1
kg CO2e/boe 

`

1 
-0.87

459
kg CO2e/boe 

1
kg CO2e/boe 

`

33
kg CO2e/boe 

`

<1
kg CO2e/boe 

`

Total 
emissions

Upstream Midstream
Methane

Upstream Midstream Methane

   

   

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Each barrel of oil 
produced at Breidablikk 
will cause 459 kg CO2e 
of emissions from end-

use, upstream, 
midstream and methane 

related emissions
425

kg CO2e/boe

Every boe of gas produced 
at Breidablikk will cause 

332 kg CO2e of emissions 
from end-use, upstream, 
midstream and methane 

related emissions
325

kg CO2e/boe

Total 
emissions

End-use 
combustion

End-use 
combustion

11
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Executive Summary

Weighted oil and gas replacement impact of -366 kg CO2e/boe 

Supply and demand elasticities drive displacement of other supply sources; 87% of oil and 74% of 
gas production from Breidablikk will displace production from other suppliers

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

0.13

• Long-term crude oil demand is price inelastic 
with elasticity of -0.12 from academic literature 
review  

• In the long-term supply is very responsive to 
changes in price with oil supply elasticity of 0.8 in 
2035 

• Global average oil combustion emissions of 425 
kg CO2e/boe

• Long-term natural gas demand is partially elastic 
with elasticity of -0.64 from academic literature 
review  

• In the long-term supply of natural gas is very 
responsive to changes in price with a supply 
elasticity of 1.8 in 2035

• Global average gas combustion emissions of 325 
kg CO2e/boe

O&G replacement
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Every barrel of oil 
produced at Breidablikk, 
will lead to 0.87 boe of 
other supply not being 
produced globally over 

the longer term

1

1

0.13

0.87
boe boe 

boe 

Displaced marginal 
global supply

Increased global 
liquids consumption

x425

kg CO2e/boe 
combustion 

avoided

369     
kg CO2e/boe

1

0.26

0.74boe 

boe 

boe 

Displaced US LNG 
supply

Increased global gas 
consumption

x325

kg CO2e/boe 
combustion 

avoided

Every boe of gas produced 
at Breidablikk will lead to 
0.74 boe of other supply 

not produced globally 
over the longer term 

239     
kg CO2e/boe

12
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Executive Summary

Weighted oil and gas energy substitution impact of -14 kg CO2e/boe 

Increased oil and gas consumption from  reidablikk’s production displaces emissions from EV’s 
electricity demand and coal-fired power generation respectively

• Useful energy is substituted on 1:1 basis, 
whereby increased oil consumption decreases 
electric vehicle (EV) electricity demand 

• Global average power mix emissions intensity 
of 0.137 kg CO2e/kWh in 2035 as in IEA APS 
scenario

• Useful energy is substituted on 1:1 basis, 
whereby increased gas consumption displaces 
other forms of power generation

• Political ambitions to decarbonize the power 
mix and decreased gas costs drives coal-fired 
power generation displacement. Assume 70% 
of power generation substitution is coal and 
30% non-coal, as ~ 70% of LNG volumes is 
imported to countries with coal-fired electricity 
generation and stated ambition to phase out

• Global average coal-fired power generation 
emissions intensity of 0.86 kg CO2e/kWh

Other energy substitution
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Each boe of oil 
produced at Breidablikk 
will displace 11 kg CO2e 

of global emissions 
from EV electricity 

demand

-390

Every boe of gas 
produced at Breidablikk 

will displace 
127 kg CO2e of global 
emissions caused by 

coal-power generation

-127

ICE
efficiency

-70%

+25%

EV
efficiency

213 

kWh

64
kWh

Useful 
energy

80 

kWh

-51%

Gas power 
efficiency

209
kWh

Displaced 
non-coal 

generation

-30%

147
kWh

Power 
gen.

0.13 boe 
increased oil 
consumption

Decreased 
electricity 

consumption

0.26 boe 
increased gas 
consumption

Decreased 
coal-fired 

power 
generation

426 

kWh

-11

x0.137

kg CO2e
/KWh 11

kg 
CO2e/boe

127
kg 

CO2e/boe

x0.86

kg CO2e
/KWh

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

2

13
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Executive Summary

Weighted oil and gas production impact of -80 kg CO2e/boe 

Displaced oil supply has >2x and gas supply >10x the emissions intensity compared to volumes 
from Breidablikk

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

0.13

• Breidablikk oil production substitutes marginal 
global oil supply as more expensive oil supply 
will be displaced by Breidablikk oil production

• Average upstream, midstream, and methane 
intensities for global oil production with 
breakeven above 50 USD/boe are used

• Only upstream methane emissions are included

• US LNG is the marginal supplier to European 
market

• Breidablikk gas production will displace US LNG 
as it is more expensive than pipeline imports

• Emissions intensity of US LNG delivered in 
Europe is used 

• Both upstream and midstream methane 
emission sources are considered

Production intensity impact
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Each barrel of oil 
produced at 

Breidablikk will 
displace 80 kg CO2e of 

global production 
emissions from 

substitute sources of 
oil production

Every boe of gas 
produced at Breidablikk 
will displace 71 kg CO2e 

of global production 
emissions from 

substitute sources of gas 
production

  

  
  

  

  

  

  

  

  

Replacement 
Ratio

x 87%Substitutes
emissions intensity Displaced 

emissions

 
  

  

  

  

  

  

3

Replacement 
Ratio

x 74%Substitutes
emissions intensity

Displaced 
emissions

Breidablikk

Breidablikk

Supply substitutes

Supply substitutes

Upstream

Midstream

Methane

Upstream

Midstream

Methane

14
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Accounting for non-energy related oil demand the total global emission impact from  reidablikk’s 
oil production would be 22.8 Mt CO2e lower

1)  nder a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Sources: Rystad Energy research and analysis; Equinor

• In 2035 23 % of oil demand will stem 
from non-energy related usage i.e. 
plastics according to IEAs APS 
scenario

• This results in only 77% of oil being 
combusted with per barrel emissions 
of 425 kg CO2/boe

• When accounting for this the 
downstream Scope 3 emissions of 
Breidablikk are therefore reduced by   
100 kg CO2e/boe

            

   

   

   

   

   

   

 reidablikk’s scope 3 emissions 
assuming 100% combustion

23% of oil usage is non-
energy related and has 
therefore no emissions 

from combustion

 reidablikk’s scope 3 missions 
adjusted for non-combustion

 on energy use

Energy use

Impact of non-energy oil use on Scope 3 emissions

Executive Summary 15
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The Breidablikk field, found in the North Sea in 1992, with reserves of ~190 million barrels (mboe) 
of oil under the PDO

Source: Rystad Energy research and analysis; Equinor; Norwegian Petroleum Directorate (NPD); Norwegian Offshore Directorate (NOD) 

Discovery
Breidablikk is an offshore field located in the central North Sea, about 10 kilometers northeast of the 
Grane field, at a water depth of 130 meters. The field comprises two key discoveries: the D-structure, 
identified in 1992, and the F-structure, discovered in 2013. Operated by Equinor, which holds a 39% stake, 
the remaining ownership is shared between Vår Energi (34.4%), Petoro (22.2%), and ConocoPhillips (4.4%). 
Breidablikk's estimated reserves total around 190 million barrels of oil equivalents (boe).

Production profiles and export
Breidablikk is one of the largest oil discoveries on the Norwegian Continental Shelf (NCS), which 
commenced production in October 2023, four months ahead of schedule. As the field ramps up 
production, it will help offset declining output from the nearby Grane field, maintaining activity levels on 
the platform. The Breidablikk field is tied back to the Grane platform for processing, with the oil then 
piped to the Sture terminal west of Bergen for export, primarily destined for European markets.

Background Breidablikk
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Historical

                                
 

  

  

  

  

   

   
Historical

                                
 

  

  

  

  

   

   

Norwegian production makes up ~1.5% of global oil production and 3% of global gas production, 
of which Breidablikk is a minor contributor

Source: Rystad Energy research and analysis; Rystad Energy Ucube; IEA

Background Breidablikk

Breidablikk 
production start

IEA APS

IEA APS

Norway incl. Breidablikk 
estimated to make up 1.5% 
of global oil demand (APS) 

in 2035.

Norwegian 
production

Breidablikk 
production start

Norwegian 
production Norway incl. Breidablikk 

estimated to make up 3% 
of global gas demand (APS) 

in 2035.
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Historical

Breidablikk accounts for ~1% of cumulative Norwegian oil & gas production between 2023-2060 
with the largest share being oil

1) Includes production from existing fields, undeveloped discoveries, and future discoveries. 
Source: Rystad Energy research and analysis; Rystad Energy UCube; Equinor; 

                                            
 

   

    

    

    

    

    

    

    

    

    

Background Breidablikk

Breidablikk
(Including all phases)

Norway is a net exporter of oil & gas and Breidablikk accounts for ~1% of 
cumulative Norwegian oil & gas production between 2023-2060. 

Oil & gas export
(Line)

Oil production
(Ex. Breidablikk)

Gas production 
(Ex. Breidablikk)

         

  .  

 .  

   

   

Breidablikk’s resources are 
97.5% oil and 2.5% gas
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C   reduc ons
w  reidablikk

Total  orwegian
emission intensity
w  reidablikk

 ethane reduc ons
w  reidablikk

 orwegian emission
intensity w o
 reidablikk

  . 

 . 

Breidablikk is favorable in terms of bringing down total upstream emission intensity from the NCS

Note: All numbers are weighted average emission intensities weighted by production. The Norwegian emission intensity for 2035 is estimated assuming no new Norwegian electrification of fields 2) Methane numbers for Norway are obtained 
using IEA Global Methane Tracker 2023 adjusted with a GMP factor of 25% towards 2035.
Source: Rystad Energy research and analysis; Rystad Energy Ucube

C   reduc ons
w  reidablikk

Total  orwegian
emission intensity
w  reidablikk

 ethane reduc ons
w  reidablikk

 orwegian emission
intensity w o
 reidablikk

 . 

 . 

 . 

-1%

CO2 Methane

-3%

Background Breidablikk

Average upstream 
emission intensity for 

Norwegian 
oil production, 

without Breidablikk

Average upstream 
emission intensity for 

Norwegian 
oil production, 
with Breidablikk

-1% -1%14.5 14.2

CO2 Methane

8.4

Average upstream 
emission intensity for 

Norwegian 
gas production, 

without Breidablikk

Average upstream 
emission intensity for 

Norwegian 
gas production, 
with Breidablikk

8.2
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Four key assumptions form the reference case scenario for emission impact calculation for 
Breidablikk

Framework | Methodology 

Assumptions Description

Source: Rystad Energy research and analysis; Equinor; Norwegian Offshore Directorate

Emissions allocation
Breidablikk is tied back to the already producing  Grane hub. The addition of Breidablikk to the Grane hub causes a marginal 

increase to the hub’s total emissions. This marginal increase will be used as the upstream intensity for Breidablikk.

Field electrification
Electrification of the Grane hub is included in the base case as the planning process is advanced. The assumption of electrification 

is also made in the Norwegian Revised National Budget.

Inclusion of resource class 1-5

Norway's petroleum resources 1-5 range from those in active production or with approved development plans to reserves under 
consideration, potential resources needing further evaluation, and undiscovered prospects based on geological data. The base 

case includes resource classes 1-5 as these are likely to impact the timeline relevant to the assessment of 2023-2060, especially 
when supported by the electrification of the hub.

Applying the latest data
Since the first PDO in 2020, the visibility of the field’s production and emissions profile has changed. To reflect the most recent 

data, the current profile will be used, with production continuing out to 2060, with electrification starting in 2030.
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The North Sea oil fields Breidablikk and Svalin are tied back to the Grane platform 

Source: Rystad Energy research and analysis; Equinor; Norwegian Offshore Directorate

Framework | Methodology 

Breidablikk is located 10 kilometers northeast of the Grane platform. The 
field is developed with four subsea frames that are connected to the 
Grane platform. Breidablikk commenced production in October 2023. 

Grane is a field in the central part of the North Sea and has since 2003 
been developed with an integrated accommodation, drilling and 
processing facility standing on a bottom-fixed steel jacket. The 

recoverable reserves of Grane are estimated to around 950 million barrels 
of oil. Breidablikk and Svalin are tied back to the Grane platform.

Svalin is situated 6 km southwest of Grane and consists of one well from 
the Grane platform and a subsea template linked to the Grane platform 

by pipeline. The field came on stream March 2014.
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Marginal increase in emissions from Breidablikk are small while production volumes remain high 
thus giving a low upstream emission intensity

1) The hub is referring to the Grane, Breidablikk and Svalin fields combined.
Source: Rystad Energy research and analysis; Equinor
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Framework | Methodology Reference case
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Electrifications of Grane is assumed for reference case, as is done in the Norwegian Revised 
National Budget

Source: Rystad Energy research and analysis; Equinor

Framework | Methodology 

                                
 

 

 

 

 

 
 roduc on

Emission
intensity

Field electrification is included as the reference case in the analysis

Electrification

Reference case

The O&G sector is Norway's largest emitter, accounting for 
~30% of national emissions. Electrifying existing facilities 

requires major renovations and is only viable for long-
lifespan sites. For such facilities, electrification is the 

measure that provide the greatest CO2 reductions per dollar 
spent.

The assumption of electrification is also made in the 
Norwegian Revised National Budget.
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Using the latest production profiles, with RC 1-5, yields more accurate results regarding field’s 
lifetime production

Source: Rystad Energy research and analysis; Equinor

The production profile data is selected from the newest available data at Breidablikk and includes resource classes 1-5

                                
 

  

  

  

• PDO data from 2020 for resource classes 1-3.

• Including resource classes 1-3 yields a projected decommissioning year in 2044, 
with an estimated life production of 196 million barrels of oil equivalents.

• The latest data, from 2024 for resource classes 1-5.

• Including resource classes 1-5 yields a projected decommissioning in 2060 and 
an estimated life production of 235 million barrels of oil equivalents.

Framework | Methodology 
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Impact on global emissions by adding the Breidablikk field is assessed through three key steps

Source: Rystad Energy research and analysis

Assessment of how the market 
responds to a change in supply 
(i.e., how much less oil & gas 

is produced somewhere else if 
Breidablikk starts production)

Assessment of substitution in 
other energy markets when 

Breidablikk oil & gas production 
displaces consumption of other 

energy sources

Assessment of emissions from 
production of oil & gas if 

Breidablikk produces instead of 
other producers

Total change in emissions from 
producing oil & gas from 

Breidablikk

Breidablikk 
oil & gas Other

energy
VS Breidablikk VS Other 

producer

Total global greenhouse gas emissions impact from adding the Breidablikk field

                     
         

           
                                                 

                    
      

1 2 3

Other 
producer

Breidablikk VS

Assessment of Scope 1 + 2 + 3 
emissions from producing oil & 

gas from Breidablikk

Key question 1: 
If Breidablikk produces, how much 
less is produced somewhere else?

Key question 2: 
If Breidablikk produces, how 

much less energy is consumed 
from other sources?

Key question 3: 
If Breidablikk produces, how much 

emissions are saved from lower 
emissions intensity?

Emission type X

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Framework | Methodology 



36

The key assumptions made across the three steps for oil and gas 

Source: Rystad Energy research and analysis

Long-term effects from market response, other energy substitution and production intensity improvement

         
           

                                                 

1 2 3

Timeline

Oil

Gas

Global market: 
Breidablikk assumed to impact supply and demand 
on a global level as oil market is considered very 
liquid and easily traded

European gas market & global LNG market:
Breidablikk assumed to impact European gas 
supply, which is a function of global LNG elasticity 
as LNG is a marginal price setter of gas in Europe

Substitution of energy in Electric vehicles: 
Increased oil consumption as a result or increased 
oil production from Breidablikk assumed to 
displace electricity demand from electric vehicles

Substitution of energy in Power Generation (70% 
Coal, 30% Renewables): 
Increased gas production from Breidablikk will 
displace demand for coal in power generation, as 
Breidablikk contribute to declining LNG prices 
increasing competitiveness of gas in power 
generation in geographies using coal (e.g., Asia) 

Marginal global supply: 
Breidablikk will replace marginal oil supply, with 
associated production emission intensity

LNG imports from USA: 
Breidablikk will replace marginal LNG imports to 
Europe and associated production emission 
intensity

Replacement impact assumption Energy substitution assumption Production replacement assumption

Total global greenhouse gas emissions impact from adding the Breidablikk field

Framework | Key assumptions | Oil & Gas 
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Breidablikk study very well aligned with previous work conducted on the NCS in 2023

Source: Rystad Energy research and analysis

Framework | Methodology 

Key changes between this report and previous Norway work

Breidablikk assessment – September 2024 NCS assessment – February 2023

Demand updated to reflect latest IEA scenarios from World Energy Outlook 2023

Supply

Demand

Analysis year

Supply curves from Rystad Energy databases updated based on latest information and 
available data 

Year of analysis focus updated to 2035 (vs. 2030) to reflect single most representative year for 
Breidablikk

Other

1. Elasticity of supply adjusted based on the extended literature review;
2. Scope 3 emissions assumptions updated based on the latest values as published by the IPCC
3. Inclusion of methane in scope 3 emissions
4. Inclusion of scope 2 emissions from electrification
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Three different cases have been analyzed, with electrification and marginal allocations being 
assumed for the reference case

Source: Rystad Energy research and analysis; Equinor

Framework 
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-1.0
Mt CO2e

Every boe produced at Breidablikk 
will lead to 0.87 bbl of other oil and 

0.74 boe of  other natural gas supply 
not produced elsewhere in the long-
term, which is a function of supply 

and demand elasticities

Increased oil and gas production 
displaces global emissions from 

electricity1 and coal power plants, 
respectively

Lower emission intensity production 
from Breidablikk avoids production 

emissions from displaced oil and gas 
production 

 

Over the projects lifetime, 
Breidablikk’s production results in net 

emissions decrease of 1 Mt CO2 
globally

Production from Breidablikk decreases global emissions by 1.0 Mt CO2e over the field’s lifetime 
given electrification from 2030

1) Oil production linked to level of electricity use
 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Framework 

Total net global greenhouse gas emissions impact from adding the Breidablikk field to      ’  production

                     
           
           

                       
                   

      
                    

      

1 2 3

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Emission type X

Methane
Midstream
Upstream

Combustion

(87% Replacement Ratio)

Reference case

Breidablikk’s total emissions 
(Scope 1+2+3) of 107 Mt CO2e
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-4.2
kg CO2e/boe

Framework 

(87% Replacement Ratio)

Oil and gas production (kg CO2e/boe)

Per barrel net global greenhouse gas emissions impact from adding the Breidablikk field to      ’  production

Global emission intensity reduced by 4.2 kg CO2e per boe by  reidablikk’s production

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Scope 1, 2 & 3 Scope 3 Scope 3 Scope 1 & 2

Emission type X

Methane
Midstream
Upstream

Combustion

Reference case

                     
           
           

                       
                   

      
                    

      

1 2 3
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(87% Replacement Ratio)

Weighted impact of            ’  
production is -4.3 kg CO2e/boe 

(74% Replacement Ratio)

Methane
Midstream

Upstream
Combustion

Oil production (kg CO2e/boe)

Gas production (kg CO2e/boe)

Upstream: 16
Midstream: 59
Methane: 21

x 87% 

x 74% 

Net global emission impact per barrel from the Breidablikk field split by oil and gas

Gas production contributes less than 2% of total production emissions, but is contributing with 
60% of  reidablikk’s net global emission reductions

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Upstream: 35
Midstream: 28
Methane: 30

Methane
Midstream

Upstream
Combustion

-1.7
kg CO2e/boe

-102
kg CO2e/boe

Reference caseFramework 

                     
           
           

                       
                   

      
                    

      

1 2 3
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Without electrification  reidablikk’s production have a near zero effect on net global 
emission change

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Framework

Global greenhouse gas emissions impact from            ’  production without electrification

Total emissions (Mt CO2e)

Emissions per barrel (kg CO2e/boe)

+0.0
Mt CO2e

+0.0
kg CO2e/boe

No electrification

                     
           
           

                       
                   

      
                    

      

1 2 3
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According to the PDO production of Breidablikk would decrease global emissions with  
0.9 Mt CO2e in total and -4.5 kg CO2e/boe per barrel

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Framework

Global greenhouse gas emissions impact from            ’  oil production according to the PDO

Total emissions (Mt CO2e)

Emissions per barrel (kg CO2e/boe)

-0.9
Mt CO2e

-4.5
kg CO2e/boe

PDO

                     
           
           

                       
                   

      
                    

      

1 2 3
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 reidablikk’s global net emissions impact is lowest in the reference case due to electrification 
bringing down upstream emissions

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis, Rystad Energy UCube, GasMarketCube; Equinor; IEA ; Climate Change Committee 6th Carbon Budget`

Framework

+0.0 Mt CO2e

1

2

3

                                               

   

   

  

   

   

   

  

   

-0.9 Mt CO2e-1.0 Mt CO2e
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As a globally traded and highly liquid commodity, the oil market must be analyzed through the 
lens of worldwide supply and demand forces

Source: Rystad Energy research and analysis, USGS Mineral Commodity Summaries 2023

Framework | Key assumptions | Oil

Universal demand: Widespread demand across geographies

Standardized: Standard quality and specifications

Large scale production: Produced in large scale quantities

Market liquidity: Large number of buyers and sellers

Price volatility: Price sensitive to changes in global supply and 
demand conditions

Global trading infrastructure: Well-established markets and trading 
platforms

Ease of transport and storage: Relatively easy to transport and store

Economic significance: Plays a significant role in the global economy

…                                z                      
The oil market is bigger than top 10 metal markets 
                                     …

Crude oil
$2.1T

Iron Ore
$283B

Gold
$196B

Copper
$183B

Aluminum
$183BNickel

$69B

Zinc
$31B

Silver
$20B

Market size
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Unlike oil, natural gas markets are less integrated and dominated by regional forces

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube

Framework | Key assumptions | Gas

                            
 

  

  

  

  

   

Global price: Substantial price differences across regions

Natural gas markets are regionally priced, a reflection of the cost 
                                                    …

…        ,                                                  
study of LNG supply elasticity in LNG importing regions

Australia

Asia

 iddle East

Africa

 outh America

 orth America

Europe

Russia

          

Exporter

Importer

Exporter

Exporter

Exporter

Exporter

Importer

Exporter

Import

Export

TTF

Asia Spot

Henry Hub

Gas price developments
USD/mmbtu

Global price: Substantial price contagion between regions with 
LNG as marginal price setter (i.e. Europe TTF and Asia Spot)

LNG trade by continent, 2024
Billion cubic meters (Bcm) LNG
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Studying demand and supply elasticities of oil and gas products pose significant challenges on data 
quality; assessment of crude oil and natural gas markets as a whole used as a reasonable assumption

Source: Rystad Energy research and analysis

Framework | Key assumptions | Oil & Gas

                                                                    

 asoline

 iesel

 et  uel

   

Residual  il

 thers

 ethane

 ropane

Ethane

 utane

Ammonia

 thers

Political policies: dependent on political views on each 
oil/gas product, there may be taxes or subsidies etc. 
creating variations between products, geographies etc.

     Substitutes: products vary in how easily they can be 
substituted impacting demand elasticities

      Ratio between products: the composition of the mix of 
products produced per barrel of oil/gas varies over time
  
      Limited data availability: challenging to find sufficient 
data points to ensure “apples to apples” comparisons (e.g., 
limited IEA data points)

1

2

3

4

Combustion average emissions from the combustion of crude 
oil are taken as the IPCC standard emissions factor for crude 
oil combustion
Crude Oil serves as input to all products, and should return 
similar results as studying each product independently and 
bringing it together

Combustion average set to average natural gas emissions, 
using the IPCC standard emissions factor for natural gas 
combustion
Natural gas serves as input to all products, and should return 
similar results as studying each product independently and 
bringing it all together

Crude Oil is studied as a whole

Natural gas is studied as a whole

Crude oil and natural gas products not used in supply/demand analysis
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For Breidablikk,      represents the most representative year for the field’s analysis

Sources: Rystad Energy research and analysis; Equinor

Framework | Key assumptions | Timeline

Cumulative production share
 (%)

In 2030, ~50% of volumes from Breidablikk will have been 
        ;        ,                              ’  
impact today – the timeline has to be adjusted, with 2035 
being the most representative

Annual production volume

• Studies of supply-side measures 
typically focus on one analysis year

• Any exaggerated effects on one side 
of the analysis year are compensated 
by exaggerated effects on the 
opposite side. 

• Despite 2030 being the year when 
around 50% of  reidablikk’s volumes 
will have been produced – the 
timeline for the field analysis has to 
be adjusted to today’s point of view

• As a result, 2035 is the most 
                                 ’  
impact

Reference case
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Oil and gas replacement

Weighted oil and gas replacement impact of -366 kg CO2e/boe 

Supply and demand elasticities drive displacement of other supply sources; 87% of oil and 74% of 
gas production from Breidablikk will displace production from other suppliers

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

0.13

• Long-term crude oil demand is price inelastic 
with elasticity of -0.12 from academic literature 
review  

• In the long-term supply is very responsive to 
changes in price with oil supply elasticity of 0.8 in 
2035 

• Global average oil combustion emissions of 425 
kg CO2e/boe

• Long-term natural gas demand is partially elastic 
with elasticity of -0.64 from academic literature 
review  

• In the long-term supply of natural gas is very 
responsive to changes in price with a supply 
elasticity of 1.8 in 2035

• Global average gas combustion emissions of 325 
kg CO2e/boe

O&G replacement
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Every barrel of oil 
produced at Breidablikk, 
will lead to 0.87 boe of 
other supply not being 
produced globally over 

the longer term

1

1

0.13

0.87
boe boe 

boe 

Displaced marginal 
global supply

Increased global 
liquids consumption

x425

kg CO2e/boe 
combustion 

avoided

369     
kg CO2e/boe

1

0.26

0.74boe 

boe 

boe 

Displaced US LNG 
supply

Increased global gas 
consumption

x325

kg CO2e/boe 
combustion 

avoided

Every boe of gas produced 
at Breidablikk will lead to 
0.74 boe of other supply 

not produced globally 
over the longer term 

239     
kg CO2e/boe
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Increased production of oil and gas leads to a marginal increase in global oil and gas consumption 
and therefore emissions

Source: Rystad Energy research and analysis

Increased global oil supply
Breidablikk production will increase oil production from Norway leading to increased 

Norwegian oil exports. With Norway exporting more oil, it increases the overall global oil 
supply.

1

Supply withdrawal
Lower oil prices lead to decreased supply as 

lower profitability prompts companies to 
reduce production, delay new projects, and 

scale back investment in exploration

3

Marginal change in global oil consumption/emissions 
Dependent on the relative weightings of supply and demand price elasticities (replacement 
ratio), per barrel of oil there is a net change in world oil consumption, which in turn leads 

to a net change in end-use combustion emissions

4 Marginal change in global gas consumption/emissions 
Dependent on the relative weightings of supply and demand price elasticities (replacement 

ratio), per boe of gas there is a net change in world gas consumption, which in turn leads 
to a net change in end-use combustion emissions

5

Step 1Oil and gas replacement

Higher demand
At a lower price, throughout the supply 
chain parties can now afford a greater 
quantity of oil, leading to increased oil 

demand

3

Decreased global oil price
Based on economic theory, an initial increase in global oil supply without an initial 

increase in demand, will lead to lower global oil prices 

2

1

Supply withdrawal
Lower prices decrease global supply of LNG 
as reduced revenues lead producers to cut 
back on production and investment in new 

projects

4 Higher demand
At a lower LNG price, it becomes cheaper 

for LNG importers to use natural gas 
compared to other primary energy 

sources, leading to an increase in demand 
for gas

4

Decreased global LNG price
An initial decrease in demand without an initial decrease in supply will lead to lower 

market LNG price

3

                                 
Oil Gas

Increased European gas supply
Breidablikk production will increase domestic gas production in Norway reducing reliance on 

European gas imports, hence there will be more gas available in the European market

Decreased European LNG demand
Increased domestic European gas supply will reduce the need for gas imports. As LNG is 
the marginal price setter for the European gas market, increased domestic supply will 

reduce European LNG import demand

2
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Elasticities measure the quantity response of supply and demand for a given product to a change in price

1) For demand elasticities, the values have the opposite sign
Source: Rystad Energy research and analysis

Definition elasticity Step 1

Price (P)

Quantity (Q)

Elastic demand curve
(high price sensitivity)

DA

SB

SA

DB

Elastic supply curve
(high price sensitivity)

Inelastic supply curve
(low price sensitivity)

Inelastic demand curve
(low price sensitivity)

E=infinity

Fully elastic curve

E=0

E=1

Fully inelastic 
curve

𝐸 =
∆𝑄/𝑄

∆𝑃/𝑃

Illustration of supply and demand elasticities

Percentage 
change in quantity

Percentage 
change in price

1% change in price gives 1% change in supply 
or demand. Equal %-wise increase of quantity 
and price is called unit elastic. Steeper curves 
are less elastic while slacker curves are more.

A change in price does not lead to any 
change in supply or demand. Called 
completely inelastic. Illustrated by a vertical 
curve.

The price is independent of the quantity 
offered or requested. Called fully elastic. 
Illustrated by a horizontal curve.

E = 0

E = infinity1

Three key elasticity scenarios

E = 111

1

2
3

2

3

What is elasticity?

Demand or supply elasticity is a measure of price sensitivity, 
defined as the relative change in the quantity demanded or 
offered given a relative change in price. Demand elasticities 
are usually negative, while supply elasticities are positive
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The more elastic the demand, the greater the demand response to an increase in production, all other 
things being equal

Source: Rystad Energy research and analysis

Definition elasticity Step 1

P0

P1A

Price (P)

Quantity (Q)
Q0

DA

S0 S1

Q1A

S

dA

Intersection before the 
increase in production

Intersections after the 
increase in production

DB

dB

Q1B

P1B

Illustration of supply and demand elasticities with increase in production

What is the relationship between demand 
elasticity and level of response?
When assessing market response, it is important 
to understand the relationship between demand 
elasticity and level of response

Example

Step Production increases with S, 
from Q0 to Q1B

A

Step Supply curve is shifted from 
S0 to S1

B

A

B

Have two demand curves, DA is relatively 
inelastic, DB is relatively elastic

Step The greater the demand 
elasticity, the greater the demand 
response (dB > dA). Similarly, the 
quantity demanded increases 
relatively more, in the most 
elastic scenario.

C

C

C
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Similarly, the more elastic supply, the greater the demand response to an increase in production, all other 
things being equal

Source: Rystad Energy research and analysis

Definition elasticity Step 1

Price (P)

Quantity (Q)
Q0

P0

S

Intersections after the 
increase in production

D

Intersections before the 
increase in production

dA

dB

S0B S1B

S0A S1A

P1A

P1B

Q1B Q1A

What is the relationship between supply 
elasticity and level of response?
When assessing market response, it is 
important to understand the relationship 
between supply elasticity and level of response

Example

Step Production increases with S, 
from Q0 to Q1A

A

Step
Supply curves are shifted 
from S0A to S1A and from S0B 
to S1B

B

Have two supply curves, SA is relatively 
inelastic, SB is relatively elastic

Step The greater the supply elasticity, 
the smaller the demand response 
(dB < dA). Similarly, the quantity is 
relatively smallest in the least 
elastic scenario.

C

Illustration of supply and demand elasticities with increase in production

A

B

C

B

C
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The relationship between supply and demand response is similar to the ratio of corresponding elasticities

Source: Rystad Energy research and analysis

Definition elasticity Step 1

Price (P)

Quantity (Q)Q0

D

S0 S1

Q1

P0

P1

S

-s

Intersection before the 
increase in production

Intersection after the increase 
in production

The increase in production shifts the 
supply curve to the right. This results in 
a temporary oversupply, followed by a 
price reduction to balance the market

The demand side responds to the price 
reduction by increasing the quantity 
demanded according to the elasticity of 
demand

The supply side responds
on the price reduction by reducing the 
quantity offered corresponding to the 
elasticity of supply

How much does an increase in production 
increase consumption?
The relationship between supply and demand 
elasticities dictates the supply and demand 
response to an increase in production.

Example

Relationship

The increase in production 𝑆 results in a 
displacement of supply from other sources 
(−s) and a demand increase (d)  

Illustration of supply and demand elasticities with increase in production

𝑑 = 𝑆 ∗
𝐸𝐷

𝐸𝐷 + 𝐸𝑆

where:

𝑆 is the supply increase
𝐸𝐷 is the demand elasticity
𝐸𝑆 is the supply elasticity
𝑑 is the demand increase 

d
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Oil and gas markets are characterized by low demand elasticity and high supply elasticity

Source: Rystad Energy research and analysis

Definition elasticity Step 1

Key questions for understanding the elasticity of demand and supply

Does the price of oil affect the use of oil?

Does the price of oil and gas affect the production of oil 
and gas?

Do you use more petrol/diesel for your car when the price is low?
Do you fly more when the price is low?
Are you buying more goods when shipping costs are lower?

Do you reduce investments when prices fall?
Do you increase drilling activity when prices increase?

No, to a small extent

Yes, to the highest 
degree

High supply elasticity

Low elasticity in oil 
demand

Does the price of gas affect the use of gas?
Do power generators switch from coal to gas when the price is low?
Do you heat less at home when the price is high?
Do you cook more when prices are low?

Yes, to some extent
Some elasticity in gas 

demand
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Oil and gas supply elasticity measured as a function of supply and demand scenarios

Source: Rystad Energy research and analysis

Supply elasticities Step 1

Not applicable

Breidablikkikk is not expected to produce within the 
next 0-1 years

Not applicable

Time period not representative for full assessment of 
Breidablikk's impact

Focus of the report

When evaluating the net emissions 
impact of Breidablikk production 

(2023-2060), long-term supply 
elasticity is the most relevant   

Step 1
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With demand scenarios being defined according to IEAs three key scenarios towards 2050

Source: Rystad Energy research and analysis, IEA

Supply elasticities

0

10,000

20,000

30,000

40,000

50,000

60,000

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Ambition gap
(difference between 

Net Zero and 
ambition)

Execution gap
(delta between ambition 

and actual plans)

Since Paris 2015
(difference between our 

trajectory now vs. before Paris 
Agreement)

Scenario sets out a pathway for the global energy sector to 
achieve net zero CO2 emissions by 2050. Universal access to 
electricity and clean cooking are achieved by 2030. 

Net Zero by 2050

Scenario assuming all climate commitments made by 
governments and industries around the world as of the end 
of August 2023, will be met in full and on time

Announced Pledges

Scenario reflecting current policy settings based on a sector-
by-sector and country-by-country assessment of the energy-
related policies that are in place as of the end of August 
2023, as well as those that are under development

Stated Policies

Expected trajectory before Paris Agreement

Trajectory before Paris Agreement

Step 1Step 1
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Supply of oil is more price elastic in the long-term

1) For each relevant year, dynamic supply curves are calculated by assuming flat real break-even prices from today (2024) until the current year
Source: Rystad Energy research and analysis; Rystad Energy UCube

Step 1Supply elasticities | Oil | Supply scenarios

0

20

40

60

80

100

120

140

30 40 50 60 70 80 90 100 110 120 130

2035 
long-term 

cost of supply

2025 
short-term 

cost of supply

Longer time horizons provides greater flexibility to 
respond to changes. This shifts the supply curve to the 
right, increasing the elasticity of supply 1
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IEA World Energy Outlook liquids demand scenarios used to read the dynamic supply curves

Source: Rystad Energy; IEA

Supply elasticities | Oil | Demand scenarios Step 1

                                                                                    
 

  

  

  

   

Announced Pledges
(APS)

2035
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0

0.2

0.4

0.6

0.8

1

1.2

50 60 70 80 90 100 110 120

Long-term supply elasticity of 0.8 under Announced Pledges

1) The uncertainty fan is made by varying the window size used in the midpoint elasticity formula. This varies between 1 and 10 USD/bbl in each direction. For each production level, the highest and lowest possible supply elasticity is 
extracted. Average relative distances between these derived curves and the main curve form the basis of the upper and lower bounds.
Source: Rystad Energy research and analysis, Rystad Energy UCube; IEA

Supply elasticities | Oil | Demand scenarios Step 1

Announced Pledges
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Breidablikk gas production will displace LNG imports to Europe

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube

Supply elasticities | Gas

USAQatar Australia Russia

                                    
 

   

   

   

   

   

   

   Historical Forecast

Domestic production

Russian Piped

Piped gas imports LNG imports

• Up until 2045, Europe is not self-
sufficient in gas under IEAs APS 
scenario

• European gas demand not fulfilled 
by domestic production and must be 
covered by pipeline gas imports and 
LNG

• Going forward, the phase-out of 
Russian pipeline gas, will increase the 
need for LNG imports

• As LNG is more expensive than 
pipeline gas, increased domestic 
production from Breidablikk will 
displace LNG

• Analysis of Breidablikk gas 
production impact must focus on the 
global LNG market serving as a 
marginal supply of gas to Europe

Step 1
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The US is the most likely swing producer of LNG to Europe (1/2)

1) Based on existing capacity as well as capacity under construction today (2024). Weighted average breakeven prices and total LNG production per country are shown based on named liquefaction facilities.
Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube

Supply elasticities | Gas

 

 

 

 

 

  

  

USAQatar Australia

Nigeria

Russia

950 bcm

Breakeven price 
(USD/mmmbtu)

Primarily exporter to Asia

Primarily exporter to Europe

Step 1

• Most likely export region for each 
country is mainly driven by 
geographical proximity to various 
markets and consequently 
minimization of transport costs

• The US is expected to be by far the 
largest supplier of LNG globally in 
2035

• US LNG, close to being the most 
expensive will be the marginal 
supplier of LNG at least to Europe

Norway
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The US is the most likely swing producer of LNG to Europe (2/2)

Note: Papua New Guinea (PNG)
Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube

Supply elasticities | Gas

Three supporting reasons why the US Will Become Europe's LNG Swing Producer in the 2030s Beyond the Supply Curve

Theme Illustration Comment

Largest planned capacity 
additions 

Million tonnes of LNG capacity (y-axis), start-up year (x-axis)

• The US shale revolution has made large and highly 
competitive natural gas resources available.

• The shale revolution has turned the US natural gas 
deficit into a surplus.

• The US has further ambitions to increase exports.

Largest exporter of LNG 
globally

Million tonness LNG production (y-axis), year (x-axis)

• The US became the world's largest LNG exporter in 
2022.

• The United States has some of the most favorable 
shipping and quoting costs of LNG to Europe.

World leader in 
construction speed

Construction time (bar chart, left y-axis), new LNG capacity (scatter chart, right y-axis)
• From 2014 to 2035, the United States will develop 

more than twice as much LNG capacity as any other 
country

• The US has some of the shortest lead times for LNG 
facilities, it has been communicated that LNG 
facilities can be built in less than 3 years.

USA

Other

                                                        
 

  

  

  

USA

                                
 

   

   

   

   

USA

  A     atar Russia exico Canada  ozamTanzania Australia ndonesia
 

 

 

 

 

 

 

 

   

   

   

Step 1

Qatar
Australia
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Gas market supply elasticity is estimated on the US section of the LNG supply cost curve

1) Average transport costs based on global LNG trade is assumed
Source: Rystad Energy research and analysis, IEA

Supply elasticities | Gas Step 1

Non-US LNG supply

The supply curve for global LNG in 2035 is 
composed of offers of LNG from countries 

outside the US followed by US LNG. 

The section of the supply curve to the left of 
US LNG is not shown here.

The US will constitute the marginal provider and thus price 
the LNG market going forward. Therefore, it is sufficient to 
study supply elasticity in the area of the supply curve 
representing US LNG supply to Europe

US LNG cost of supply
~610

Bcm per year
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IEA World Energy Outlook LNG demand APS scenario used to read the dynamic supply curves

Source: Rystad Energy research and analysis, IEA

Supply elasticities | Gas Step 1

                                                                                    
 

   

   

   

   

Announced Pledges
(APS)
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Supply elasticity of 1.8 for gas markets in under the IEA APS scenario

Source: Rystad Energy research and analysis, Rystad Energy GasMarketCube, UCube; IEA

Supply elasticities | Gas Step 1

Elasticity of non-US LNG 

The supply curve for global LNG in 2035 is 
composed of offers of LNG from countries 
outside the US followed by US LNG. The 

section of the supply curve to the left of US 
LNG is not shown here.

APS

~660 

Bcm per year
1.8

Supply elasticity curves for LNG vary based on demand 
scenarios. Faster transitions result in decreased US gas 
production increasing the availability of US gas for LNG 
production. This increases the elasticity of the US LNG supply.
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Several studies on demand elasticity are not relevant or representative and thus excluded

Source: Rystad Energy research and analysis

Demand elasticities Step 1
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Using gasoline price elasticities of demand for crude oil will lead to an overestimate

1) Wood et al. (2022); 2) See, among others, Coglianese et al. (2017)
Source: Rystad Energy research and analysis, refrenced reports

… fuel prices increase 
by only 3%* due to 
fixed taxes…

+3%1

Gasoline price

$

+10%

If crude oil prices 
increase by 10% ...

Crude oil price

Consumers are more price sensitive to changes in petrol prices than 
markets are to changes in oil prices, a smaller percentage variation in 
petrol prices leads to the same demand effect as a larger percentage 

variation in oil prices

-1%
Q

Oil & Gasoline demand

…  uppose this leads to a fall 
in demand by 1% for both 
gasoline and crude oil (value 
purely illustrative). Then by 
the ED formula, gasoline has a 
price elasticity of demand at 
1/3 compared to crude oil 
which has 1/10.

Step 1

Fixed fees1

Tax changes3

𝐸𝐷 =
% ∆𝑄𝑢𝑎𝑛𝑖𝑡𝑦

% ∆𝑃𝑟𝑖𝑐𝑒

Therefore, gasoline 
is more price elastic

Demand elasticities

$

• Gasoline will always be more expensive than oil due fixed costs from taxes, transport etc.

• Therefore, as a percentage of price gasoline fluctuations will be less sensitive to price changes 
than crude oil, leading to a higher elasticity given the further assumption that the % change in 
demand is roughly 1:1.

• When there is an announced increase in tax on gasoline, in the period before implementation 
consumers are more inclined to purchase a higher amount of gasoline than they normally 
would and less in the immediate period after, this has been studied in academic literature2.

• This leads to artificially high calculated gasoline elasticities for studies calculated around these 
periods

Contentious elasticity relation2

• Some academics attempt to study the price elasticity of crude oil with gasoline data, to 
account for this they typically will divide the gasoline ED by a constant, but the exact value of 
this constant has been argued at different values by various academic reports.

• For example, Hamilton (2009) uses a value of 2 based of a 2:1 percent oil-gasoline price 
relationship, but by this same logic Wood et al. (2022) would suggest a constant closer to 3 

• This coefficient will also vary significant by region as different countries have varying tax 
policies (effecting price relation) and different consumer behaviors (effecting quantity 
relation) 
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Structural changes to the oil market after the 60s make data pre-1970 less relevant

1) US crude oil annual price proxy
Source: Rystad Energy research and analysis

Step 1

Boom/ 
bust III

Difference in the oil market before 1970
The oil market was structurally different before 
1970. The U.S. oil market was controlled by the 
Railroad Commission of Texas (RRC) and the 
Middle East market was subordinate to the Seven 
Sisters. Together, the cartels controlled a majority 
of global production, which resulted in a more 
stable oil price.

Misestimation of demand elasticity
By using data series starting before 1970, one will 
misestimate the elasticity of demand. This is 
because the market was largely regulated before 
1970, which meant that supply and demand did 
not determine the price.

Newer data is more relevant for the future
Data series starting after 1970, and preferably after 
2009, best describe the current and most likely 
future oil and energy market.0
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All 14 studies included in the assessment meet key criteria

Note: Non-exhaustive list of studies
Source: Rystad Energy research and analysis

Exclude studies on 
short-term elasticity 

Exclude papers from 
before 2008

Exclude non-peer 
reviewed sources Exclude studies with 

data pre 1970

Exclude papers which 
focus on crude oil 

derivatives

Exclude studies which 
do not represent 
global elasticity

52
Studies reviewed

14
Studies Included

Included studies

Long-term elasticity

Represents global

Focus on crude oil

Published post 2008

Data post 1970

Peer-reviewed or from 
reputable organization 

Demand elasticities | Oil Step 1

  

  

   

  

  

  

  

  

Elasticity Definition Recognition Period Studied Publish Year Geography
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The research literature gives an average long-run price elasticity of demand for oil of -0.12

1) Plus or minus one standard deviation from the selected group mean 
Source: Rystad Energy research and analysis

Time period investigatedElasticity of demand

-0.30

Demand elasticities | Oil Step 1

-0.20

-0.18

-0.16

-0.14

-0.12

-0.10

-0.08

-0.06

-0.04

-0.02

0.00

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Average: -0.12

Eleyan et al. (2021)Ozcan (2015)
Javan og Zahran (2015)

Asali (2011)
Schryder and Peersman (2013)

Tsirimokos and Maroulis (2016)
IMF (2017)

Behmiri and Manso (2012)

IMF (2011) Fawcett and Price (2012)

Askari and Krichene (2010)

Huntington et al. (2013)

Fournier et al. (2013)

Value & Range from Erickson et. al. 2018 
                  ’                        
2019
Range: 0.07-0.3

Dargay & Gatley (2010)

R
a

n
g

e o
f U

n
certa

inty
1

Note: Range based of Bordoff & Houser (2015) literature review – lower bound: IMF (2017), upper bound : Dargay & Gately (2010) OECD countries 1971 – 2008 value (Rystad 
Energy uses OECD 1989-2008 due to greater time period relevance)  
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The analysis is most sensitive to assumptions regarding the long-term supply & demand elasticity, 
with gas share also being a very impactful parameter. 

Source: Rystad Energy research and analysis

Demand elasticities | Oil

Relative variable change

• Assumptions regarding long-term supply and demand elasticity are the most impactful 
parameters as they affect how many boe of oil are displaced.

• A 1% increase in oil displacement will lead to a reduction in net global emissions of 
4.2 kg CO2e/boe. 

• Coal displacement is an important factor for fields with a high share of gas, for Breidablikk 
this is not as important. The assumptions for the emission intensity of electricity, which is 
displaced by increased oil use, are more important.

Step 1

Gas share

• Net global emissions are highly sensitive to  reidablikk’s gas share. 

• A 1% increase in gas share will reduce net global emission of 1 kg CO2e/boe. 

• A 50% gas share will reduce net global emissions of 52 kg CO2e/boe.
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All 10 studies included in the assessment meet key criteria for gas

Note: Non-exhaustive list of studies
Source: Rystad Energy research and analysis

18
Studies reviewed

10
Included 

Included studies

Long-term natural gas
elasticity

Represents global

Published post 2008

Peer-reviewed or from 
reputable organization 

Demand elasticities | Gas Step 1

Exclude studies on 
short-term elasticity 

Exclude papers from 
before 2008

Exclude non-peer 
reviewed sources

Exclude studies with 
individual country or 

region focus 

  

  

  

  

  

Exclude studies on 
LNG price elasticity 

Elasticity Definition Recognition Publish Year Geography
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From the relevant literature, average long run PED for natural gas is -0.64

1) Plus or minus one standard deviation from the selected group mean 
Source: Rystad Energy research and analysis, referenced research articles

Published Year

-1.50

-1.30

-1.10

-0.90

-0.70

-0.50

-0.30

-0.10

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Elasticity Estimate

Li et al. (2022b)
Dilaver et al. (2014)

IEA (2021)

Li et al. (2022a)
Andersen et al. (2011)

Labandeira et al. (2017)Asche et al. (2008)

Bilgili (2014)

Burke & Yang (2016)

Huntington et al. (2019)

Average: -0.64

Demand elasticities | Gas Step 1

Industrial
Residential
General
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Other energy substitution

Weighted oil and gas energy substitution impact of -14 kg CO2e/boe 

Increased oil and gas consumption from Breidablikk production displaces emissions from EV’s 
electricity demand and coal-fired power generation respectively

• Useful energy is substituted on 1:1 basis, 
whereby increased oil consumption decreases 
EV electricity demand 

• Global average power mix emissions intensity 
of 0.137 kg CO2e/kWh in 2035 as in IEA APS 
scenario

• Useful energy is substituted on 1:1 basis, 
whereby increased gas consumption displaces 
other forms of power generation

• Political ambitions to decarbonize the power 
mix and decreased gas costs drives coal-fired 
power generation displacement. Assume 70% 
of power generation substitution is coal and 
30% non-coal, as ~ 70% of LNG volumes is 
imported to countries with coal-fired electricity 
generation and stated ambition to phase out

• Global average coal-fired power generation 
emissions intensity of 0.86 kg CO2e/kWh

Other energy substitution
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Each boe of oil 
produced at Breidablikk 
will displace 11 kg CO2e 

of global emissions 
from EV electricity 

demand

-390

Every boe of gas 
produced at Breidablikk 

will displace 
127 kg CO2e of global 
emissions caused by 

coal-power generation

-127

ICE
efficiency

-70%

+25%

EV
efficiency

213 

kWh

64
kWh

Useful 
energy

80 

kWh

-51%

Gas power 
efficiency

209
kWh

Displaced 
non-coal 

generation

-30%

147
kWh

Power 
gen.

0.13 boe 
increased oil 
consumption

Decreased 
electricity 

consumption

0.26 boe 
increased gas 
consumption

Decreased 
coal-fired 

power 
generation

426 

kWh

-11

x0.137

kg CO2e
/KWh 11

kg 
CO2e/boe

127
kg 

CO2e/boe

x0.86

kg CO2e
/KWh

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

2



85

Increased consumption of oil and gas displaces emissions from electricity and coal-fired power 
generation respectively

Source: Rystad Energy research and analysis

Lower oil prices
A marginal increase in oil supply will result in a marginal decrease in oil 

prices

1

Lower petrol prices
Lower oil prices mean lower petrol prices

2

Slower electric car transition
A lower petrol price will lead to a marginally slower transition to 

electric cars globally

3

Decreased power demand
As the transition to electric cars will be slower, there will be marginally 

lower demand for power

4

Crowded-out emissions from power generation
Substitution of electric cars leads to a decrease in electricity demand and a displacement 

of emissions from the power that would have gone into powering them.

5

Lower gas price
A marginal increase in the supply of natural gas will result in a marginal 

decrease in oil prices

1

Higher gas demand
A marginal decrease in gas prices will result in a marginal increase in 

gas demand.

2

Increased gas generated power
When gas prices fall, gas becomes more attractive as a power source 

than its substitutes – the world will then use more gas power.

3

Decreased substitute power production
Given that the world has a given power demand, an increase in gas-

fired power will mean that other power production will be displaced.

4

Displaced emissions from substitute power
The displacement of other energy sources also entails a displacement of associated 

emissions, given that the power displaced is not emission-free.

Step 2Other energy substitution

                                 
Oil Gas

5
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Other energy substitution | Oil-electricity substitution

Oil demand outside the road transport sector is expected to remain nearly constant until 2050

Source: Rystad Energy research and analysis, Rystad Energy Long term oil demand model dashboard

Cars
Electrification and improved fuel efficiency are 
expected to moderate demand growth, with a 

projected annual growth rate of -3% from 2024 to 
2035.

Other
This sector is expected to experience varied growth 

rates depending on the adoption of alternative fuels 
and technologies, with an overall projected growth 
rate of around 0.3% annually from 2024 to 2035.

Trucks
Have made the least progress in electrification but 

are projected to see falling demand at -1% 
annually from 2024 to 2035.

Buses 
Electrification and the switch to other renewable 

fuels drive a -4% annual growth from 2024 to 2035.

Step 2
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68%
Renewables

Step 2

1) Using an assumption of CO2 intensity(kg/kWh) at 0.86, 0.47 and 0.64 for coal, gas and oil, respectively. The emission intensity is zero for the other energy sources.
Source: Rystad Energy research and analysis; IEA; EPA

Coal and gas have a moderate share of the global power mix in 2035 in IEAs APS scenario

~137 kg CO2/MWh

Oil

Gas

Coal

Nuclear

Biofuel
Other renewables

Hydro

Wind

Solar

APS (Announced Pledges 
Scenario) entails a scenario 
where all governments stick to 
and achieve their announced 
pledges 

Emission intensity

Other energy substitution | Oil-electricity substitution
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Each barrel of increased oil demand from Breidablikk production can displace 66 kg CO2e from the 
production of 481 kWh globally

1) Hjelkrem et al. (2020). The efficiency is adjusted to reflect the energy use of an average gasoline and electric vehicle.
Source: Rystad Energy research and analysis; IEA

One barrel 
of oil equals 
1603 kWh

Utilized energy 
from one boe in a 

gasoline car

70% 
of the energy 

is lost in a 
gasoline car

Only 481 kWh is required to 
give the same amount of 

energy in an electric vehicle

Amount of energy 
required to drive the 
same distance in an 

electric vehicle

20% 
of the energy is lost in 

an electric vehicle1

66 kg CO2 
 per displaced boe 

in IEA APS

Step 2

• By increasing oil production, it is fair 
to assume that it will displace power. 
In the transportation sector, a lower 
oil price will reduce the adoption of 
electric vehicles, all else equal.

• Here it is assumed an average 
efficiency of 30% for gasoline cars and 
80% for electric vehicles. Hence, the 
amount of energy required to drive a 
given distance with a gasoline car is 
significantly higher than with an 
electric.

• The displaced electricity will reduce 
CO2 from power production. The 
amount of CO2 displaced is dependent 
on the scenario. In line with IEAs APS 
scenario 0.137 kg CO2 per kWh is 
displaced. This corresponds to 66 kg 
CO2 displaced per barrel of oil 
produced.

Other energy substitution | Oil-electricity substitution
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Other energy substitution | Gas-coal substitution

The demand mix for gas is expected to remain fairly constant going forward, with industrial use 
seeing a slight increase relative to other sectors

Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube

Buildings

Includes gas delivered via pipelines for heating and 
cooking in buildings.

Industrial sector

Includes gas used in the production of steel, 
cement, hydrogen, and other materials.

Power Generation

Gas-fired power plants that cover baseload and 
provide necessary balancing in the power grid.

Other Segments

Includes losses in processing, transport, and other 
minor uses.
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Source: Rystad Energy research and analysis

Step 2

Gas

Coal

Renewables & 
Nuclear

Power

Power

Buildings

Industrial

Power

Gas

Coal

Renewables & 
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• An increased gas supply will likely displace either coal, renewable or nuclear-powered 
electricity generation with gas-fired power.

• Coal is more expensive than other energy sources, making a shift to gas likely. 
Although coal will remain significant in the 2035 energy mix, existing global gas 
capacity can absorb additional use without new investments, making coal-to-gas 
substitution feasible. 

• Breidablikk gas will lead to 2 key effects, all else equal. On one hand, gas prices will 
decrease marginally. On the other hand, this price decrease will also be reflected in 
electricity production, and because gas, along with coal, serves as a marginal 
electricity producer, this will decrease electricity prices.

• While gas and electricity prices may decrease, their relative price relationship 
remains stable. Hence a shift in demand between them is unlikely, keeping the 
distribution of the demand largely unchanged.

• For power to be a likely alternative to gas it requires industries to electrify their 
operations however, for many industries this is unlikely in the short & medium term.

• In the short term, switching from coal to gas is technically and economically feasible, 
so increased gas supply and lower prices will likely cause coal displacement. In the 
medium to long term, while lower gas prices may reduce electricity costs, as with 
buildings, a stable gas-price relationship makes further substitution unlikely. 

Increased gas supply from Breidablikk will crowd out emissions-intensive coal consumption

Likely Substitution:

Other energy substitution | Gas-coal substitution
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New natural gas supply will likely displace coal therefore the development of renewables will 
hardly be affected

Source: Rystad Energy research and analysis

Step 2

                                                                                                                     
1 2 3

• By increasing the global gas supply 
due to Breidablikk production, from a 
purely economic theory standpoint 
natural gas prices will decrease.

• From historical data, a decrease in 
gas prices corresponds to a decrease 
in coal demand, and vice versa. This 
suggests that gas-coal switching is an 
embedded mechanism into the 
global energy system.

• Many regions have political targets for 
increasing the share of renewable 
energy. In line with this, an increasing 
number of renewable projects receive 
subsidies or enter into PPA 
agreements.

•  At the same time, fossil power plants 
are exposed to rising fuel prices and 
expanding carbon taxes, enhancing 
the price competitiveness of 
renewable energy compared to fossil 
power.

• Breidablikk gas supply will lead to a 
global decrease in LNG prices and 
lead to higher gas demand in LNG-
importing countries.

• Most of these countries have both 
their power mixes and political 
measures aligned with goals for 2035 
that support the displacement of 
coal.

• Within electricity production, 
buildings, and industry, gas is largely 
the only relevant substitute for coal. 
However, in the power sector, new 
gas supply risks displacing new 
renewable capacity. 

• As analyzed, from a cost and 
political perspective, renewables 
displacement is unlikely. In most 
scenarios, there is still coal in the 
power mix that can be displaced by 
2035. Additionally, there is 
sufficient unused capacity in gas 
power plants so that new gas 
supply can be absorbed without 
incurring new investment costs 
regarding building new gas-fired 
facilities.

Other energy substitution | Gas-coal substitution
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Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube; Bloomberg; Refinitiv

The switching point between coal and gas is determined by the relative cost between 
the gas price (TTF) and the coal price (ARA), and the corresponding switching points. In 
Europe, gas was the optimal power source 60% of the time, in the relevant time period.
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The switching point between coal and gas is determined by the relative cost between 
the gas price (Asia LNG) and the coal price (Newcastle CIF ), and the corresponding 

switching points. In Asia, coal was the optimal power source 84% of the time, in the 
relevant time period.

Breidablikk production will contribute to lower global gas prices, increasing the displacement of 
coal in the energy system

Tight LNG 
supply

Step 2Other energy substitution | Gas-coal substitution
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Coal phase-out is accelerating, but coal power still makes up a large proportion of the Asian 
power mix in 2035

Source: Rystad Energy research and analysis; IEA

• In 2035, Coal makes up more than 20% of the power mix in the Asia Pacific region, representing a significant share of power generation that can be displaced by other energy 
sources 

• Asia also accounts for majority of LNG demand outside of Europe, with lower gas prices incentivizing a faster substitution away from coal-fired power generation.

Africa EuropeEurasiaAsia  aci c  iddle East outh America orth America

   

  

   

    

  

  

    
          

Step 2Step 2
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Acedemic studies have observed that low natural gas prices in the     s directly lead to a
signi cant shi  away from coal  red genera on and towards gas  red genera on.

Recent reports from media sources have linked high post pandemic natural gas prices to rising
coal  red energy genera on.

    e    ere is a la k    a ede i  re  r s      is    i  as     e  d e    i s re e    

                                                          

  a  les   a  les

Furthermore, various academic literature and media reports observe gas-coal displacement

Source: Rystad Energy research and analysis, referenced reports

Are we fracked? The impact of falling gas 
prices and the implications for coal-to-gas 

switching and carbon emissions

Knittel et al. (2016)

The Effects of Fuel Prices, Environmental 
Regulations, and Other Factors on U.S. Coal 

Production, 2008-2016 

Coliganese et al. (2018)

Carbon-heavy but cheaper coal to replace 
gas in European power mix this winter

Reuters (2024)

Global coal demand is set to return to its all-
time high in 2022

IEA (2022)

Step 2Other energy substitution | Gas-coal substitution
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Favourable politcial policies and increased fossil fuel costs can further increase the competiveness
of renewables

1) Power Purchase Agreements (Agreements made in advance to purchase a pre-detirmined amount of energy for a fixed priced)
Source: Rystad Energy research and analysis, NREL, IEA

Political objectives for an increased share of renewables in their energy 
mix

Subsidies that reduce costs directly through employment, technological 
development etc.

PPA agreements1 which reduce costs indirectly through fixed, long-term 
income and thus lower risk and return requirements for projects

Key drivers of reduced renewables costs

1

2

3

Step 2

Key drivers of increased fossil fuel costs

Level of volatility in fuel prices can lead to uncertainty and increase the 
return requirements to ensure a positive net present value in turbulent 

markets

Carbon taxes in several regions reduce the competiveness of fossil 
energy sources

Investment costs for new capacity will increase the capital requirements
and the unit cost of generating non-renewable power

1

2

3

Other energy substitution | Gas-coal substitution
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Around 70% of LNG in 2035 will be exported to regions where the displacement of coal is likely

Source: Rystad Energy research and analysis; Rystad Energy PowerCube 
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LNG Import Share      70%

The additional supply of gas from Breidablikk injected into world markets will impact global LNG prices, the increased gas demand will be driven by LNG importers. The table below 
assesses whether the marginal increase in world gas supply from Breidablikk is more likely to displace coal or another non-gas energy source based of assessing top world LNG 

importers by 3 key criteria. 

Step 2

≈

Other energy substitution | Gas-coal substitution
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1) Extremes are determined by nine different qualities of coal, three different oil distillates plus crude oil, and natural gas and ethane.
Source: Rystad Energy research and analysis; Guidehouse (International comparison of fossil power efficiency and CO2 intensity - Update 2018); EPA (Greenhouse Gas Inventory Guidance: Direct Emissions from Stationary Combustion Sources)

25%

22%

23%

45%

42%

49%

40%

38%

289 

555 

758 

524 

635 

929 

813 

1,190 

366 

638 

858 

179 

250 

318 

203 

262 

388 

179 

255 

326 

Energy converted into power
% efficiency

Combustion factor1

kg CO2/MWh by fuel type

Emission intensity of power 
production

kg CO2/MWh-el

HighLow

Average

1,686

Highest 
possible 
intensity

Lowest 
possible 
intensity

62%

Coal is more than twice as CO2 intensive as gas on average

• For coal, the average combustion 
factor is set to the coal mix used in 
power generation

• For oil and natural gas, it is set to an 
unweighted average of the 
combustion factors of various forms.

• Average efficiencies are weighted on a 
global level, while the extremes are 
based on observed high and low 
efficiencies of individual power plants 
worldwide.

Step 2Other energy substitution | Gas-coal substitution
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Production intensity impact

Weighted oil and gas production impact of -80 kg CO2e/boe 

Displaced oil supply has >2x and gas supply >10x the emissions intensity compared to volumes 
from Breidablikk

 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario” 
Source: Rystad Energy research and analysis; Equinor

0.13

• Breidablikk oil production substitutes marginal 
global oil supply as more expensive oil supply 
will be displaced by Breidablikk oil production

• Average upstream, midstream, and methane 
intensities for global oil production with 
breakeven above 50 USD/boe are used

• Only upstream methane emissions are included

• US LNG is the marginal supplier to European 
market

• Breidablikk gas production will displace US LNG 
as it is more expensive than pipeline imports

• Emissions intensity of US LNG delivered in 
Europe is used 

• Both upstream and midstream methane 
emission sources are considered

Production intensity impact
1 

-0.87

Oil production (kg CO2/boe)

Gas production (kg CO2/boe)

Approach Assumptions

Each barrel of oil 
produced at 

Breidablikk will 
displace 80 kg CO2e of 

global production 
emissions from 

substitute sources of 
oil production

Every boe of gas 
produced at Breidablikk 
will displace 71 kg CO2e 

of global production 
emissions from 

substitute sources of gas 
production

  

  
  

  

  

  

  

  

  

Replacement 
Ratio

x 87%Substitutes
emissions intensity Displaced 

emissions

 
  

  

  

  

  

  

3

Replacement 
Ratio

x 74%Substitutes
emissions intensity

Displaced 
emissions

Breidablikk

Breidablikk

Supply substitutes

Supply substitutes

Upstream

Midstream

Methane

Upstream

Midstream

Methane
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Increased production of oil and gas leads to a marginal increase in global oil and gas consumption 
and therefore emissions

Source: Rystad Energy research and analysis

Step 3Production intensity impact

                                    
Oil Gas

Decreased other oil supply
 reidablikk’s oil supply will lead to an increase in Norwegian oil exports, affecting the 

global oil market dynamics as calculated in step 1 (oil replacement.) For every barrel of oil 
produced by Breidablikk, it will displace a given percentage of a barrel of oil elsewhere, 
with this value given by the replacement ratio which is a function of supply and demand 

elasticities

Decreased other gas supply
Breidablikk gas production will lead to an increase in European gas supply availability. As 

US LNG is the marginal price setter for the European gas market, increased European 
supply will reduce the LNG import demand, effecting the global LNG market dynamics as 

calculated in step 1 (oil and gas replacement.) For every boe of gas produced by 
Breidablikk, it will displace a given percentage of a boe of US LNG, with this value given by 

the replacement ratio which is a function of supply and demand elasticities

Reduced emissions from decreased oil production
The displaced barrels would have directly contributed to global emissions via upstream 

and midstream operations, also considering methane leakages. Therefore, since these are 
no longer produced, there is a relative decrease in GHG emissions. The magnitude of this 
effect is dependent on the global average oil production emissions profile compared to 

that of Breidablikk production.

2

1 1

Reduced emissions from decreased gas production
The displaced boe of gas would have directly contributed to global emissions via 

upstream and midstream operations, also considering methane leakages. Therefore, 
since these are no longer produced, there is a relative decrease in GHG emissions. The 

magnitude of this effect is dependent on the US gas/LNG emissions profile compared of 
to that of Breidablikk production. 

2
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Three key parameters used as input to calculate total scope 1 and 2 emissions for oil 

Note: The average upstream emission intensity for Norway 2035 is estimated assuming no new electrification of fields. 1) GWP-100 with a factor of 29.87 is used to calculate Methane in CO2 equivalents; 2) Global Methane Pledge
Source: Rystad Energy research and analysis; Rystad Energy UCube; Rystad Energy EmissionCube

Production intensity impact Step 3Reference case
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Three key parameters used as input to calculate total scope 1 and 2 emissions for gas 

1) GWP-100 with a factor of 29.87 is used to calculate Methane in CO2 equivalents; 2) Global Methane Pledge
Source: Rystad Energy research and analysis; Rystad Energy UCube; Rystad Energy EmissionCube

Production intensity impact Step 3Reference case
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In step 3 all significant CO2 emission activities from upstream and midstream are included

Source: Rystad Energy EmissionCube 

Production intensity impact

Seismic surveys 
and drilling

Production drilling Tanker

Gas processing

Flaring

Gas export 
(compression)

Process/Utility

Injection
(gas/water)

Extraction

Engines

Other «on-site» 
activities

Pipeline to local 
processing facility

Other

Oil refining

Combustion of 
products

Liquefaction

Pipeline

Tanker

LNG-transport

Other

Regasification

Not included

Gas-specific

Step 3

Included in step 3

Included in step 2

Oil-specific
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Breidablikk emissions from upstream activities compete favorably with imported sources to 
Europe

Note: Using the assumption of electrification for Breidablikk.; 1) Weighted average upstream emission intensity for Norway without Breidablikk, the estimate for 2035 assumes no new electrification projects in Norway. 
Source: Rystad Energy research and analysis; Rystad Energy UCube; Equinor

Production intensity impact

 ra  razil orway Azerbaijan reidablikk  azakhstan audi Arabia  nited  tates nited  ingdom

 . 

  

  

  

  

  
  

  
  

Step 3

Europe Middle East Americas CIS

Breidablikk is estimated to be well below average 
in Norway in 2035. Norway currently has the 

lowest intensity with a high share of 
electrification.

Iraq's high emissions are largely 
due to extensive flaring, a 

consequence of poor 
infrastructure.

The US has low upstream 
emissions, where the primary 

source is the extraction process.

Emissions from the two main 
exporting countries to Europe 

from CIS are relatively low 
compared to other sources.

Weighted average upstream CO2 emission intensity detail for oil delivered to Europe by supply source - 2035

kg CO2e/boe

Upstream oil emissions

1

Reference case
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10-11 USD/boe
14-15 USD/boe
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Oil fields with higher breakeven prices are on average also more emission intensive

Source: Rystad Energy research and analysis; Equinor

Production intensity impact

Cumulative production (million boe/d)

Step 3

Global average upstream intensity: 22 kg CO2/boe

Global average upstream intensity for production with breakeven above 50 USD: 36 kg CO2/boe

Breidablikk upstream scope 1 and 2 intensity 
according to reference case: 0.4 kg CO2/boe

• The graph shows the distribution 
between volumes, breakeven prices, and 
upstream emission intensity for crude oil 
production.

• The groups along the x-axis are summed 
to the closest 10 mboe/d from lowest to 
highest breakeven prices. This means 
that each group produces approximately 
10 mboe/d, and the values on the y-axis 
show the corresponding CO2 emission 
per boe.

• In an efficient market, production 
increases will displace producers with 
higher breakeven prices. Accordingly, it is 
reasonable to assume that production 
from Breidablikk would displace barrels 
of oil with higher emission intensity and 
breakeven prices.

Average upstream oil CO2 emission intensities for different groups in 2035, sorted by breakeven price

Average emission intensity (kg CO2/boe)

Reference case
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LNG imports exhibit the highest emission intensity due to additional processing steps required for 
utilization

Note: Emissions for transport & processing for Qatar LNG is 0 as it is realized at the liquefaction facility; 1) Weighted average upstream emission intensity for Norway without Breidablikk
Source: Rystad Energy research and analysis; Rystad Energy GasMarketCube; Rystad Energy EmissionCube

Production intensity impact 

LNG shipping

Liquefaction

Transport & processing

Upstream

Regasification
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RussiaAlgeria        orway Romania nited
 ingdom

 atar    Azerbaijan reidablikk  etherlands

 

  

  

  
  

  
  

  

  

  

 .   

 
  

 

  

  

  

 

  

  

  

  

  

  

 

  

  

 

  

  

  

  

 

Other pipeline imports
Primarily from Algeria and Azerbaijan

Spot LNG imports
Primarily from US and Qatar

Domestic supply
Primarily from UK, Netherlands, Norway and Romania

On average other pipeline gas import 
alternatives to Europe are not that much 

higher in terms of emission intensity. 

The Breidablikk emissions are expected to be significantly lower 
than the weighted average emissions for Norway as it is a subsea 

tieback

LNG is significantly more 
emission intensive due to all 

the extra steps required.

Weighted average emission intensity along the value chain for gas delivered to the Europe by supply source in 2035

kg CO2e/boe

Midstream

Upstream

1
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1) Includes transmission from production to processing and further transport to liquefaction plants.
Source: Rystad Energy research and analysis; IEA

Production / extraction
Transmission1, processing and LNG-

production
Long-distance transport Distribution to end-user

Oil x x x

Included, based on numbers from IEA 
Methane Tracker. Emissions are primarily 
related to venting, leakage and flaring of 

associated gas.

Not included
Methane emissions from long-distance 

transport of oil on tankers and pipelines is not 
included

Not included

Gas

x x

Included, based on numbers from IEA 
Methane Tracker. Emissions are primarily 

related to venting and leakage.
Not included

Included in analysis of methane emissions from 
LNG-shipping

Not included

Methane emissions along the value-chain of oil and gas

In the production intensity impact step methane emissions for oil and gas production as well as 
LNG transport is included

Production intensity impact Step 3
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Source: Rystad Energy research and analysis; IEA; European Commission

Greenhouse gas emissions 2023

~50 Gt CO2e

Carbon dioxide (CO2)
71%

F-gases 3%
Nitrous Oxide (N2O) 5%

Methane (CH4) 
21%

Global methane emissions 2023Gt CO2e

Global greenhouse gas emissions - 2023

Step 3

Methane makes up a significant share of global greenhouse gas emissions

Production intensity impact

Agriculture
40%

Energy
37%

Waste
20%

Other
3%

~10 Gt CO2e
37% of which

comes from the 
energy sector

Oil & Gas

Coal

Bioenergy

62%

31%

7%



111

Note: Estimated average data for 2035 1) KSA – Kingdom of Saudi Arabia; 2) TM - Turkmenistan
Source: Rystad Energy research and analysis; IEA

kg CO2e / boe

Global weighted average = 30

Emission intensity for the 20 largest gas producers globally

Emission intensity for the 20 largest oil producers globally

Displaced LNG production

Average methane intensity in 2035 for upstream oil and gas production

Large variations in methane intensity from the top 20 largest oil and gas producers globally

Production intensity impact Step 3

1 2
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Note: Estimated average data for 2035 
Source: Rystad Energy research and analysis; Roman-White et al; IPCC; KonKraft; Marcogas; Wuppertal Institute; IPCC

Increasing 
transport distance 

to Europe

Displaced LNG

kg CO2e / boe

Average methane intensity in 2035 for midstream transportation of LNG

LNG entails extra greenhouse gas emissions due to methane leakages during transport

Production intensity impact Step 3
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Accounting for non-energy related oil demand the total global emission impact from  reidablikk’s 
oil production would be 22.8 Mt CO2e lower

1)  nder a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Sources: Rystad Energy research and analysis; Equinor

Sensitivities

• In 2035 23 % of oil demand will stem 
from non-energy related usage i.e. 
plastics according to IEAs APS 
scenario

• This results in only 77% of oil being 
combusted with per barrel emissions 
of 425 kg CO2/boe

• When accounting for this the 
downstream Scope 3 emissions of 
Breidablikk is therefore reduced by   
100 kg CO2e/boe

            

   

   

   

   

   

   

 reidablikk’s scope 3 emissions 
assuming 100% combustion

23% of oil usage is non-
energy related and has 
therefore no emissions 

from combustion

 reidablikk’s scope 3 missions 
adjusted for non-combustion

 on energy use

Energy use

Impact of non-energy oil use on Scope 3 emissions

Reference case
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 reidablikk’s oil production reduces global emissions by 2.9 Mt CO2e when accounting for non- 
energy use according to reference case 

1) Scope 3 emissions reduced by 23% to adjust for displaced for non energy oil demand; 2) Only 77% of new oil production displaces other energy
 ote: Emissions impact calculated under a balanced transition scenario corresponding to  EA’s “Announced  ledges  cenario”
Source: Rystad Energy research and analysis; Equinor

Sensitivities

Global greenhouse gas emissions impact from            ’  oil production adjusted for non-energy use

                       
   

             
                        

                    
      

                    
      

1 2 3

Total emissions (Mt CO2e)

Emissions per barrel (kg CO2e/boe)

-3.4
Mt CO2e

-14.4
kg CO2e/boe

Reference case
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Table of included studies for long-term elasticity of oil demand (1/3)

Source: Rystad Energy research and analysis, referenced literature

Appendix Step 1

 il  ri es a d   e  l bal e      

       rld       i     l  k 

    il de a d a d s   l    del i   r  ra       e ar 
  li  

  e      d llar e   a  e ra e a d   e de a d   r  il

  rld  il de a d i    e s  r  a d l    r    a
 r ss      r   a el a al sis

   
(    )

   
(    )

Askari    richene
(    )

 chryder  
 eersman (    )

 awce     rice
(    )

         

         

         

         

         

 lobal

 lobal

 lobal

   Countries

   Countries

The study evaluates a model for examining the oil market. The
model includes factors such as changes in global    ,
technological improvement, and changes in the supply of oil.
 ey  ndings include that short term oil price movements are
not necessarily a good basis for understanding long term
development.

A report that is published twice a year.  n the April     
edi on, the long term and short term oil price elas city of
demand ( E ) for  EC , non  EC , and the largest
oil expor ng countries is es mated using panel data.

The study inves gates the drivers of the global oil market,
including oil  E , using a simultaneous e ua ons system. The
study  nds that the oil price has li le impact on oil demand and
iden  es income and monetary policy as the most important
drivers.

The demand e ect of oil price and dollar exchange rate
varia ons is examined in    oil impor ng countries, including
    EC  countries and    non  EC  countries, using a panel
dataset.

A report from the  ank of England that inves gates oil demand
in    countries of which cons tute for     of global oil
demand. The report uses panel data and cointegra on tes ng.
The es mate is provided as the oil consump on weighted
average in      for the groupings of countries.
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Table of included studies for long-term elasticity of oil demand (2/3)

Source: Rystad Energy research and analysis, referenced literature

Appendix Step 1

 re l    r   i    e a d  ri e elas  i es     il de a d
  e  ar i     e  e ide  e  r   B          ries

 e ie     ke  i  er a   al de a d elas  i es   r  a  r
i d s riali i   e     ies

  rld  il de a d s s i     ard  as er  r  i   a d less
 ri e res   si e  r d   s a d re i  s

  e  ri e     il    ill i    ar   isi     ai  

 r de  il    ser a      li         esis i      
  r a isa      r e     i      era    a d
de el   e         ries      l  aria e  a el  ra  er
 a sali    es 

Eleyan et al.
(    )

 un ngton et al.
(    )

 argay    atley
(    )

 ournier et al.
(    )

 ehmiri    anso
(    )

         

         

         

         

         

 R C 

 R C  
lower income  
industrializing
economies

 EC 

 lobal

    EC 
countries

The study inves gates and es mates long term income and
price elas city, as well as the  me varia on of these elas ci es,
in the  R C  countries. The es mate for the group is the
average elas city of all  ve countries.

The study conducts a review of various es mates for energy
demand, focusing on the long run responses to changes in
prices and income a er capital stock turnover has been
completed. The paper concludes that the  E  for low income  
indus ralizing economies doesnt vary much from thier  EC 

counterparts.

The study es mates the impact of price and income changes on
world oil demand in   key regions from      to     , with
di erent elas ci es calculated for           and          
 me periods,  nding the long  un price elastcity of demand to
have fallen over this period.

The paper examines the factors in uencing the demand and
supply of crude oil and their impact on oil prices.  t constructs
oil demand e ua ons for  EC  and non  EC  countries,
combining these with supply behavior assump ons to analyze
various macroeconomic and policy scenarios impact on the
price of crude oil.

The study inves gates oil demand elas city by examining the
long term rela onship between oil demand and price in   
 EC  countries using panel data and cointegra on tes ng.
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Table of included studies for long-term elasticity of oil demand (3/3)

Source: Rystad Energy research and analysis, referenced literature

Appendix Step 1

   a i   a el da a a  r a  es   r es  a     il
de a d elas  i  

 e er i a  s     il de a d i      
     ries     a  li a        a el da a
  del

 ri e a d i    e elas  i es    de a d   r
 r de  il    s  d       ir ee       a d
              ries

 es      r  il sa i    e    l  i al   a  es i 
       dels    de a d   r
 il i     a d B   s

 avan    ahran
(    )

 zcan (    )

Tsirimokos  
 aroulis
(    )

Asali
(    )

         

           

         

           

   Countries

    EC 
Countries

   Countries

   and  R C

The study examines the rela onship between oil consump on,
oil prices, and     using a dynamic regression model with
 uarterly panel data from    countries that account for     of
global oil demand. Eight of the    countries have oil price
elas city es mates that are sta s cally signi cant at the    
level, but the result for the en re group is signi cant.

The study inves gates price and income elas city of oil in   
 EC  countries using a panel dataset and examines the
rela onship between economic growth and oil consump on in
these countries.  even of the    countries have oil price
elas city es mates that are sta s cally signi cant at the    
level, but the result for the en re group is signi cant.

The study examines price and income elas city of oil in   
countries, both within and outside the  EC , which account for
    of global oil demand. The study employs a regression
model that corrects for endogeneity.

The study examines both long term and short term income and
price elas city of oil using an AR   model with  uarterly data.
Addi onally, it inves gates the demand e ect of oil saving
technology. The study  nds plausible long term income and
price elas city es mates for all countries.

                                               

     

     

     

     



121

Several studies on demand elasticity are not relevant or representative and thus excluded (1/2)

Source: Rystad Energy research and analysis, referenced literature

Appendix Step 1
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Several studies on demand elasticity are not relevant or representative and thus excluded (2/2)

Appendix Step 1

Source: Rystad Energy research and analysis, referenced literature
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Table of included studies for long-term elasticity of natural gas demand (1/2)

Source: Rystad Energy, referenced reasearch articles

Appendix Step 1
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Table of included studies for long-term elasticity of natural gas demand (1/2)

Source: Rystad Energy research and analysis, referenced reasearch articles

Appendix Step 1
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Several studies on demand elasticity are not relevant or representative and thus excluded

Source: Rystad Energy research and analysis

Appendix Step 1

Asche et al (    )

Andersen et al (    )
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In the power sector, an increased supply of gas is likely to reduce the demand for coal

Source: Rystad Energy research and analysis

Appendix

Primary 
Energy

End User

Gas Coal
Renewables & 

Nuclear

Power

Buildings Industrial

Electricity production mainly has three sources of primary energy as shown with the arrows entering the 
electricity sector above. This means that increased gas supply and lower gas prices can lead to substitution 

away from either coal or non-fossil power (renewable energy or nuclear power). In practice, coal is expensive, 
which suggests that coal power will be substituted away.

Step 2

• In the electricity sector, coal, as well 
as non-fossil energy sources such as 
renewable energy and nuclear power, 
constitute  as alternatives to gas. If an 
increased supply of Breidablikk gas 
does not lead to a total increase in 
global energy demand, one of these 
sources must therefore give way to 
increased gas supply.

• Because coal constitutes a more 
expensive source of power than other 
energy sources, it is rational that coal 
power will be forced out.

• Coal will probably constitute a 
significant part of the global power 
mix in 2035. At the same time, global 
gas power capacity is capable of 
absorbing moderate amounts of new 
gas without making new investments. 
Taken together, this makes coal-to-gas 
substitution possible
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In the building sector, lower gas and electricity prices resulting from an increased gas supply will 
lead to a limited substitution effect

Source: Rystad Energy research and analysis

Appendix

Primary 
Energy

End User

Gas Coal
Renewables & 

Nuclear

Power

Buildings Industrial

Buildings generally have a limited range of energy alternatives, primarily gas and electricity. With an increase 
in the gas supply, gas prices will decrease. However, since gas and coal typically serve as marginal electricity 
producers and thus influence pricing, lower gas prices will also lead to lower electricity prices. In this case, 
the relative prices of gas and electricity remain unchanged, and the building sector does not substitute one 

for the other.

Step 2

• The building sector is more restricted 
than other sectors when it comes to 
energy sources. Generally, electricity is 
the only alternative to gas.

• With an increase in gas supply from 
Breidablikk, two effects will 
materialize in the energy system, all 
else equal. On one hand, gas prices 
will decrease marginally. On the other 
hand, this price decrease will also be 
reflected in electricity production, and 
because gas, along with coal, serves as 
a marginal electricity producer, this 
will impact electricity prices.

• While gas and electricity prices may 
decrease nominally, their relative price 
relationship remains stable. This 
implies that the building sector is 
unlikely to shift demand between 
them, keeping the distribution of 
demand largely unchanged.



129

Industrial use will switch from coal to gas if the gas supply increases

Source: Rystad Energy research and analysis

Appendix

Primary 
Energy

End User

Gas Coal
Renewables & 

Nuclear

Power

Buildings Industrial

Most energy-intensive industries cannot be electrified in the short and medium term. In such cases, coal is 
the primary substitute for gas, and coal demand must decrease marginally with an increase in gas supply. For 

parts of the industry with electrification potential, the effect is analogous to that in the building sector—
electricity prices are influenced by gas prices, and a reduction in one leads to a reduction in the other, 

thereby dampening the substitution effect.

Step 2

• In the short and medium term, most 
industries will not electrify but 
continue to demand fossil fuels. In 
many cases, the only alternative to gas 
is coal. Therefore, an increased gas 
supply from Breidablikk could displace 
some coal consumption.

• In the short term, switching from coal 
to gas is relatively straightforward 
from a technical and cost perspective, 
as many of the industry's coal-fired 
turbines can also run on gas.

• For industries that can be electrified, 
electricity is the relevant substitute. 
However, as in the building sector, the 
effect of increased gas supply is 
limited. Lower gas prices reduce 
electricity prices, diminishing the 
incentive to switch to electricity. While 
industrial electrification may still 
occur, it's unlikely to be driven by 
increased gas supply.
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Global coal energy generation is projected to be displaced by other primary sources

1) As per Rystad Energy 1.9 degrees scenario
Source: Rystad Energy research and analysis; Rystad Energy PowerCube

Appendix
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Coal is projected to have the least added energy generation out of all primary energy sources

1) As per Rystad Energy 1.9 degrees scenario
Source: Rystad Energy research and analysis; Rystad Energy Global energy scenarios dashboard

Appendix
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The majority of projected global decreases in energy generation comes from coal

1) As per Rystad Energy 1.9 degrees scenario
Source: Rystad Energy research and analysis; Rystad Energy Global energy scenarios dashboard

Appendix
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The analysis includes the most conservative approach by disregarding the EU ETS

Source: Rystad Energy research and analysis

Appendix

Norwegian oil & gas production is subject to the EU climate quota system, the EU ETS. Rystad Energy considers three ways this could impact the analysis:

In conclusion, neither the interpretation of the 'waterbed effect' nor the future development of the EU ETS is considered decisive for the outcome of the analysis

Increased upstream emissions from Norwegian O&G production result in a one-to-one reduction in emissions from other sectors subject to the emissions trading 
system. This is known as the 'waterbed effect.' In such a scenario, increased Norwegian upstream emissions are offset by reduced emissions in other sectors. Thus, with 

this assumption, one could exclude emissions from the Norwegian continental shelf from calculations of global climate impact. However, since emissions on the 
Norwegian continental shelf are low, this does not significantly impact the calculated net climate effect.

1

The second possibility is a partial waterbed effect, where increased emissions from Norwegian O&G production result in reduced emissions from other sectors subject to 
the emissions trading system, but not one-to-one. In such a scenario, the future emissions cap is affected by changes in quota demand, so that increased emissions 

contribute to raising (or preventing a reduction in) the quota cap. In this case, one could argue that part of the emissions from the Norwegian continental shelf do not 
contribute to increasing global emissions, but to a lesser extent than in the point above.

2

The third possibility is to disregard the EU ETS. This scenario results in the highest emission contributions from production on the Norwegian continental shelf, which is 
the assumption used in this analysis. 

3
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