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Element Content Key Exhibits

Future oil/gas 

demand

• Demand projection research

• Development of reference and low carbon cases

NCS competitive-

ness

• NCS’s current competitive ability (break-even, lead 

time, carbon)

• Recent years’ competitive improvement assessment

• Future competitive ability given oil/gas demand 

scenarios

High impact 

technology areas 

assessment

Assessment of technology areas that address 

competitive ability on:

• Cost

• Volumes

• Carbon emissions

Rystad Energy report on technologies to improve NCS competitiveness – purpose and focus

2

A

B

C

• The European Commission issued in November 2018 a report dubbed “A Clean Planet for All”. This report contain “A European strategic long-term vision for 

a prosperous , modern, competitive and climate neutral economy”. The report is written to “… confirm Europe’s commitment to lead in global climate action”, 

and should as such be read as a guiding document for European policymakers. It is important to note that the document has yet to be ratified by the European 

Parliament. EU is to adopt and submit their strategy by early 2020 to UNFCCC as requested by the Paris Agreement.

• The chart outlines a strategy that is compliant with the Paris Agreement, and a pathway for EU gas demand substantially lower than what IEA does in their 

Sustainable Development-scenario.

Source: Rystad Energy research and analysis; IEA WEO 2018; EU Commission; Equinor Energy Perspectives 2019
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EU’s vision for sustainable development leaves less room for gas in EU28s energy mix

509
522 512

450

408

375410

313

238

334

290

122

43

0

100

200

300

400

500

600

2016 2020 2025 2030 2035 2040 2045 2050

EU28 gas demand in different scenarios
Billion cubic meters/year

Baseline

Average of

<2DG-scenarios

Average of 

1.5DG-scenarios

2050 EIA-numbers extrapolated 

based on 2035-2040 growth

Sustainable

development

Current

policies

New

policies

Rivalry

Reform

Renewal

NCS competitiveness with regards to cost and emission intensity in 2025
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In the short term, Norwegian liquids supply is competitive both on cost and emissions

37

Upstream CO2 emission intensity of liquids supply 2025

Kg CO2 per boe

Cost of liquids supply 2025

breakeven oil price (USD)

* Rest of world

Source: Rystad Energy UCube
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NCS

RoW*

88%

95%

Reference 

case demand

105

Low carbon

demand

97

Liquids supply (Mmboe/d)

92%

99%

97%

In the short term, 97% of Norwegian 

liquids are competitive given the 

reference demand case, compared 

to 95% for RoW* supply.

In a low carbon demand 

case, the share of NCS 

volumes that are competitive 

drops to 92% from 97% in the 

reference case. Competitive 

RoW* volumes are hit harder 

with a 7 percentage point 

drop to 88%.

If fields are to compete on

emission intensity, Norwegian 

fields fare do well with almost all 

volumes competitive in the 

reference case.

NCS fields favorable emission characteristics in 

the short term is well illustrated by the minor 

decrease in competitive volumes should the low 

carbon demand case materialize. In this case, 

97% of NCS volumes are competitive, which is 

the same number for the reference case if fields 

are competing on cost. 

No safe volumes are assumed 

in the emission framework

Marginal field breakeven in low carbon case

Marginal field breakeven in reference case

Marginal field CO2-intensity in low carbon case

Marginal field CO2-intensity in reference case

Total

17 focus technologies – many of the same technologies selected across the TTA groups

Technology area Description TTA1 TTA2 TTA3 TTA4

T
T
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1
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n
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ff
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ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for offshore 

facilities
Clean supply source. Challenges with intermittence, will not replace gas turbines, but 

can reduce emissions.

Optimized gas turbines 
Systems and equipment that allows for peak shaving and hybrid solutions that seek 

to optimize gas turbine load to improve efficiency and reduce emissions

Power from shore technologies
Large converters for long distance DC and issues with DC through turrets are 

identified as challenges. Long distance AC avoids costly topside modifications,

Compact CCS for topsides
Compact capture technologies for offshore applications. Applied on exhaust gas from 

turbines and disposed through water injection.

T
T

A
2

E
x
p
lo

ra
ti
o
n

a
n
d
 

im
p
ro

v
e
d
 r
e
c
o
v
e
ry Water diversion

Improvement of water sweep in oil reservoirs by injecting foam cement, gel and/or 

silicates. Reduces water produced and injected in addition to increased recovery

CO2 for EOR
Increases recovery, but at a 2-3 year delay and with high cost. Delivery of point 

emission by ship and standalone subsea solutions on the horizon.

Field model optimization
Data systems and models to facilitate faster modelling, real time updates, machine 

learning and optimal well placement

Big data exploration analytics
Data systems and models to facilitate faster modelling, real time updates, machine 

learning and optimal well placement

T
T

A
3

D
ri

ll
in

g
,
c
o
m

p
le

ti
o
n
 

a
n
d
 i
n
te

rv
e
n
ti
o
n Wired pipe technologies

Live monitoring while drilling for better well placement. Look around- look ahead. 

Enables the use of new tools and sensors

Slot recovery technologies
Existing and new wells are expected to be reused multiple times. More efficient slot 

recoveries will cut well capex and reduce rig days. 

Automated drilling control
Increase adoption and widen scope (all aspects) - digitalization in drilling. Leads to 

reduction of NPT* and PT.

Smarter smart wells
Monitor and control producers and injectors on oilfields to optimize production; 

eliminate unwanted products and maximize valuable products. 

T
T
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4

P
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n
, 
p
ro

c
e
s
s
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a
n
d
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n
s
p
o
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Predictive maintenance
Interpretation of sensor data, modelling, digital twin software. Reduce down-time and 

man hours, increase life-time. 

Unmanned platforms
Autonomous operations and automation. Robotics and drone technology for simpler 

platforms with reduced opex and less emissions.

Standardized subsea satellites
Develop standard concepts for small tie-back fields to minimize need for engineering, 

accelerate projects and reduce costs

All electric subsea
Umbilical-less solutions, subsea chemical storage, electric subsea actuators. Lower 

cost, better control, higher regularity and improved late-life flexibility

Flow assurance
Cold flow technologies, pipe-in pipe systems, heat tracing technologies. 

Technologies to deal with wax and hydrate formation over long distances.

*NPT: Non-productive time

Source: Input from TTA workshops; Rystad Energy research and analysis
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Process of selecting and evaluating focus technologies to improve NCS competitiveness

Source: Rystad Energy research and analysis
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W O R K I N G  D R A F T

Four main spend buckets 

identified

1. Drilling & well (37%)

2. Facility capex (18%)

3. Subsea capex (11%)

4. Platform service and 

maintenance (14%)

Other take aways:

• More than 50% of the spend will 

target fields that are producing

• Capex is 60% of the spend across 

exploration, greenfield and 

brownfield

• IMR is not significant!

• Logistics is hidden in the other 

capex buckets (see next slide)

Capex is 60% of the spend, drilling and well the largest spend group

Source: UCube, ServiceDemandCube

Spend buckets on the NCS spend 2019-2040
Percentage of spending in MUSD real 2018

100

Expex

(13%)

Greenfield capex

(35%)
Brownfield capex

(23%)

Abex

(3%)

Opex

26%

Internal* 

production 

opex

8%

Platform 

services 

(MMO)

14%

IMR

2.3%

Logistics – 1.4%

Other – 1.3%

Facility

9%

Drilling & well

18%

Drilling 

& well

9%

Seismic & 

G&G

3.5%

Drilling & well

8.4%

Subsea

7%

Facility

9%

Subsea

4.8%

1.1%

1.4%

1.0%

Cost Preliminary analysis on effects of prioritized technologies

Technology area
Target volumes*

[Billion boe]

Lead time**

[Years]

Volume effect

[Billion boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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e
n
t Offshore wind for platforms

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides

T
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CO2 for EOR

Field model optimization

Big data exploration analytics
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,
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a
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rv
e
n
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o
n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

16.0

-1.4

24.7

8.7
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-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-50.0

-82

-7.6
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-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

-330

7-15 years

Short term (2020-2025) Long term (2026-2030)

• The outset for any technology evaluation is to find 

the application area. The larger the application 

area the larger potential of the technology

• Prepared for TTA workshops to aid the selection of 

focus technologies with high effect

• Investigated the largest buckets of volumes, spend 

and emissions on the NCS in a 2020-2050 

timeframe.

• 4 half-day workshops held with each TTA group.

• TTA 1: Energy efficiency and environment

• TTA 2: Exploration and improved recovery

• TTA 3: Drilling, completion and 

intervention

• TTA4: Production, processing and 

transport

• Selected a set of focus technologies that could 

have large effect on improving NCS 

competitiveness 

• Provided input assumptions into the evaluation

• Simplified business case evaluation of each 

technologies effect on the NCS in the period 

between 2020-2050.

• Assed the technologies’ potential to 

increase/accelerate volumes, reduce cost 

and reduce emissions

• Short term and long term effects 

evaluated for each technology.

• Additional interviews and workshops conducted to 

understand application potential of each 

technology.

Overview of technologies - 5 focus technologies from each TTA 

TTA 1 TTA 2 TTA 3 TTA 4

F
o

c
u

s

Floating Offshore wind for offshore 

facilities

Optimized gas turbines

Energy effective IOR technologies

Power from shore technologies

Compact CCS for topsides

Water diversion

Field and production 

optimization

Cost efficient collection and 

processing of high quality data

Big data exploration analytics

CO2 for EOR

Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

Standardized subsea satellites

Predictive maintenance

Unmanned platforms

Carbon efficient supply of power 

and heating

All electric subsea

Flow assurance for long tie-ins

O
th

e
r 

te
c
h

n
o

lo
g

ie
s

Methane sensors and cold venting

Technologies for produced water and 

cleaning

Oil spill technologies

Improved regularity and faster start-up 

of wells

Energy efficiency sensory and 

digitalization software

P&A technologies

Combine heat and power

Hybrid technologies for MODUs

Barents – no pipeline technologies

Gas to wire

Lower production pressure in inlets

Fuel cell technologies

Subsea gas power generation

Subsea processing technologies

Technologies to reduce slugging

Cooling and pressure drop in flowlines

EOR: surfactants

Dry gas recovery

Subsea processing technologies

New completions designs

Multilateral technologies

Electrification of subsea wells

Passive seismic and surveillance

Life extension enabling 

technologies

Automated learning and execution 

in drilling

Energy recovery in the draw works

Hybrid technologies for MODUs

Steerable liner drilling

Connected wells

Offshore cuttings processing on 

MODUs

Coiled tubing drilling

Data sharing systems

MPD on floaters

Rig less subsea intervention

Thru-tubing rotary drilling

Water treatment technologies

Lightweight platforms

Alternative solutions to long tie-

backs

CCS technologies

EOR:CO2

Wet gas dehydration

Life-time extension technologies

Source: TTA workshops
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Process of selecting and evaluating focus technologies to improve NCS competitiveness

Source: Rystad Energy research and analysis
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W O R K I N G  D R A F T

Four main spend buckets 

identified

1. Drilling & well (37%)

2. Facility capex (18%)

3. Subsea capex (11%)

4. Platform service and 

maintenance (14%)

Other take aways:

• More than 50% of the spend will 

target fields that are producing

• Capex is 60% of the spend across 

exploration, greenfield and 

brownfield

• IMR is not significant!

• Logistics is hidden in the other 

capex buckets (see next slide)

Capex is 60% of the spend, drilling and well the largest spend group

Source: UCube, ServiceDemandCube

Spend buckets on the NCS spend 2019-2040
Percentage of spending in MUSD real 2018

100

Expex
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(35%)
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(23%)
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Internal* 

production 
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8%

Platform 

services 

(MMO)

14%

IMR

2.3%

Logistics – 1.4%

Other – 1.3%

Facility

9%

Drilling & well

18%

Drilling 

& well

9%

Seismic & 

G&G

3.5%

Drilling & well

8.4%

Subsea

7%

Facility

9%

Subsea

4.8%

1.1%

1.4%

1.0%

Cost Preliminary analysis on effects of prioritized technologies

Technology area
Target volumes*

[Billion boe]

Lead time**

[Years]

Volume effect

[Billion boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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Field model optimization

Big data exploration analytics
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a
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n
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n
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n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis

7

22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral
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335
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-11
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-12
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Neutral

-0.5

Neutral
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7-15 years

Short term (2020-2025) Long term (2026-2030)

• The outset for any technology evaluation is to find 

the application area. The larger the application 

area the larger potential of the technology

• Prepared for TTA workshops to aid the selection of 

focus technologies with high effect

• Investigated the largest buckets of volumes, spend 

and emissions on the NCS in a 2020-2050 

timeframe.

• 4 half-day workshops held with each TTA group.

• TTA 1: Energy efficiency and environment

• TTA 2: Exploration and improved recovery

• TTA 3: Drilling, completion and 

intervention

• TTA4: Production, processing and 

transport

• Selected a set of focus technologies that could 

have large effect on improving NCS 

competitiveness 

• Provided input assumptions into the evaluation

• Simplified business case evaluation of each 

technologies effect on the NCS in the period 

between 2020-2050.

• Assed the technologies’ potential to 

increase/accelerate volumes, reduce cost 

and reduce emissions

• Short term and long term effects 

evaluated for each technology.

• Additional interviews and workshops conducted to 

understand application potential of each 

technology.

Overview of technologies - 5 focus technologies from each TTA 

TTA 1 TTA 2 TTA 3 TTA 4

F
o

c
u

s

Floating Offshore wind for offshore 

facilities

Optimized gas turbines

Energy effective IOR technologies

Power from shore technologies

Compact CCS for topsides

Water diversion

Field and production 

optimization

Cost efficient collection and 

processing of high quality data

Big data exploration analytics

CO2 for EOR

Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

Standardized subsea satellites

Predictive maintenance

Unmanned platforms

Carbon efficient supply of power 

and heating

All electric subsea

Flow assurance for long tie-ins

O
th

e
r 

te
c
h

n
o

lo
g

ie
s

Methane sensors and cold venting

Technologies for produced water and 

cleaning

Oil spill technologies

Improved regularity and faster start-up 

of wells

Energy efficiency sensory and 

digitalization software

P&A technologies

Combine heat and power

Hybrid technologies for MODUs

Barents – no pipeline technologies

Gas to wire

Lower production pressure in inlets

Fuel cell technologies

Subsea gas power generation

Subsea processing technologies

Technologies to reduce slugging

Cooling and pressure drop in flowlines

EOR: surfactants

Dry gas recovery

Subsea processing technologies

New completions designs

Multilateral technologies

Electrification of subsea wells

Passive seismic and surveillance

Life extension enabling 

technologies

Automated learning and execution 

in drilling

Energy recovery in the draw works

Hybrid technologies for MODUs

Steerable liner drilling

Connected wells

Offshore cuttings processing on 

MODUs

Coiled tubing drilling

Data sharing systems

MPD on floaters

Rig less subsea intervention

Thru-tubing rotary drilling

Water treatment technologies

Lightweight platforms

Alternative solutions to long tie-

backs

CCS technologies

EOR:CO2

Wet gas dehydration

Life-time extension technologies

Source: TTA workshops
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Current hubs and future tie-backs are the NCS; future infrastructure less important

Source: Rystad Energy UCube

Producing or sanctioned fields

(58%)

Discoveries

(15%)

Undiscovered

(27%)

Volumes

Volume buckets on the NCS between 2019-2050
Percentage of expected barrels of oil equivalent produced

• The chart outlines production 

volumes on the NCS in the period 

2019-2050 in terms of current status 

of the source field and facility type of 

that field

• Fields that are yet to be sanctioned 

are expected to rely heavily on tie-

back solutions, whereas currently 

producing fields (mostly in the North 

Sea) have been developed as stand-

alones with fixed or floating 

production facility

• As a result, we define two important 

buckets of future production 

volumes:

Producing and sanctioned 

standalones
1

• These volumes are already sanctioned 

as standalone developments with 

dedicated processing facilities

Future tie-backs2

• Volumes from fields expected to be 

developed as subsea/wellhead tie-

backs

Fixed or floating producing or 

sanctioned standalones

44% 

1

Future subsea or 

wellhead tie-backs

30% 

2

5



Oil
2 127

Oil
1 730

Gas
1 518

Gas
1 845

NGL; 249
NGL; 182

3 909
3 769

Contingent resources in fields Contingent resources in discoveries

Upside in existing rivals potential in discoveries underlining the importance of our hubs

Source: NPD Resource Report 2018

NPD contingent resources as of 31 December 2017
Million boe

6

• The chart outlines NPDs accounts of 

contingent resources – resources 

that have been identified but are yet 

to be sanctioned 

• Interestingly, current identified 

volume potential in fields is larger 

than in the combined portfolio of 

discoveries 

• Moreover, non-sanctioned liquids 

resources in existing fields account 

for 31% of total contingent resources

• Thus, technology increasing oil 

recovery in existing fields (where 

infrastructure is already in place) will 

have a large impact.

Volumes



Four main spend buckets 

identified

1. Drilling & well (37%)

2. Facility capex (18%)

3. Subsea capex (11%)

4. Platform service and 

maintenance (14%)

Other takeaways:

• More than 50% of the spend will 

target fields that are producing

• Capex is 60% of the spend across 

exploration, greenfield and 

brownfield

• IMR* is not significant

• Logistics is hidden in the other 

capex buckets (see next slide)

Capex is 60% of the spend, drilling and well the largest individual spend group

*IMR: inspection maintenance repair

Source: UCube, ServiceDemandCube

Spend buckets on the NCS spend 2019-2040
Percentage of spending in MUSD real 2018
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Expex

(13%)

Greenfield capex

(35%)
Brownfield capex

(23%)

Abex

(3%)

Opex

26%

Internal* 

production 

opex

8%

Platform 

services 

(MMO)

14%

IMR

2.3%

Logistics – 1.4%

Other – 1.3%

Facility

9%

Drilling & well

18%

Drilling 

& well

9%

Seismic & 

G&G

3.5%

Drilling & well

8.4%

Subsea

7%

Facility

9%

Subsea

4.8%

1.1%

1.4%

1.0%

Cost



Fuel combustion in gas turbines constitutes 85% of upstream CO2

*E.g. boilers, well testing, minor leakages** MODU: Mobile drilling units

Source: Norsk Olje and Gass; NPD; Rystad Energy research and analysis

Upstream and midstream CO2 emissions from the NCS in 2017, by emission source and activity
[% of the total 13.2 Mt CO2 emitted]

8

• The chart outlines CO2 emissions

from the NCS in 2017 in terms of

activity and the emission source.

• Activity is defined as in which stage

the emissions took place: Either

exploration drilling from a drilling

unit, in the production stage of a

specific field – either from a drilling

unit or a platform, or during

transport/onshore. The latter bucket

is due to NOROG including some

onshore activity (e.g. Melkøya) and

transport from onshore facilities (e.g.

Kårstø) in their upstream reporting,

although this is usually considered

as part of midstream activities.

• Emission sources are split by four:

Turbines, flaring, motors and other

sources such as boilers and well

testing.

• Platforms on producing fields are by

far the largest emitters, and turbines

made up 74% of the CO2 emitted

from platforms on the NCS in 2017.
Exploration, 

MODU**

(1%)

Production, 

MODU

(4%)

Production, 

platform

(82%)

Transport/

onshore

(14%)

1%

Turbines 

74%

Flaring – 6%

Motors – 2%

Motors

3%

0.1%

1%

Turbines 

11%

Flaring

2%

Other sources*

2%

Emissions



Process of selecting and evaluating focus technologies to improve NCS competitiveness

Source: Rystad Energy research and analysis
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Bucket analysis
Understand volume, cost and 

emission drivers on the NCS

Suggest focus technologies 

for evaluation
Four TTA workshops

Evaluate focus 

technologies
Analyze effect of NCS in the 

period 2020-2050

W O R K I N G  D R A F T

Four main spend buckets 

identified

1. Drilling & well (37%)

2. Facility capex (18%)

3. Subsea capex (11%)

4. Platform service and 

maintenance (14%)

Other take aways:

• More than 50% of the spend will 

target fields that are producing

• Capex is 60% of the spend across 

exploration, greenfield and 

brownfield

• IMR is not significant!

• Logistics is hidden in the other 

capex buckets (see next slide)

Capex is 60% of the spend, drilling and well the largest spend group

Source: UCube, ServiceDemandCube

Spend buckets on the NCS spend 2019-2040
Percentage of spending in MUSD real 2018

100

Expex

(13%)

Greenfield capex

(35%)
Brownfield capex

(23%)

Abex

(3%)

Opex

26%

Internal* 

production 

opex

8%

Platform 

services 

(MMO)

14%

IMR

2.3%

Logistics – 1.4%

Other – 1.3%

Facility

9%

Drilling & well

18%

Drilling 

& well

9%

Seismic & 

G&G

3.5%

Drilling & well

8.4%

Subsea

7%

Facility

9%

Subsea

4.8%

1.1%

1.4%

1.0%

Cost Preliminary analysis on effects of prioritized technologies

Technology area
Target volumes*

[Billion boe]

Lead time**

[Years]

Volume effect

[Billion boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]

T
T

A
1

E
n
e
rg

y
 e

ff
ic

ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for platforms

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides

T
T

A
2

E
x
p
lo

ra
ti
o
n

a
n
d
 

im
p
ro

v
e
d
 r
e
c
o
v
e
ry Water diversion

CO2 for EOR

Field model optimization

Big data exploration analytics

T
T

A
3

D
ri

ll
in

g
,
c
o
m

p
le

ti
o
n
 

a
n
d
 i
n
te

rv
e
n
ti
o
n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
T

A
4

P
ro

d
u
c
ti
o
n
, 
p
ro

c
e
s
s
in

g
 

a
n
d
 t
ra

n
s
p
o
rt

 

Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

16.0

-1.4

24.7

8.7

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-50.0

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

-330

7-15 years

Short term (2020-2025) Long term (2026-2030)

• The outset for any technology evaluation is to find 

the application area. The larger the application 

area the larger potential of the technology

• Prepared for TTA workshops to aid the selection of 

focus technologies with high effect

• Investigated the largest buckets of volumes, spend 

and emissions on the NCS in a 2020-2050 

timeframe.

• 4 half-day workshops held with each TTA group.

• TTA 1: Energy efficiency and environment

• TTA 2: Exploration and improved recovery

• TTA 3: Drilling, completion and 

intervention

• TTA4: Production, processing and 

transport

• Selected a set of focus technologies that could 

have large effect on improving NCS 

competitiveness 

• Provided input assumptions into the evaluation

• Simplified business case evaluation of each 

technologies effect on the NCS in the period 

between 2020-2050.

• Assed the technologies’ potential to 

increase/accelerate volumes, reduce cost 

and reduce emissions

• Short term and long term effects 

evaluated for each technology.

• Additional interviews and workshops conducted to 

understand application potential of each 

technology.

Overview of technologies - 5 focus technologies from each TTA 

TTA 1 TTA 2 TTA 3 TTA 4

F
o

c
u

s

Floating Offshore wind for offshore 

facilities

Optimized gas turbines

Energy effective IOR technologies

Power from shore technologies

Compact CCS for topsides

Water diversion

Field and production 

optimization

Cost efficient collection and 

processing of high quality data

Big data exploration analytics

CO2 for EOR

Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

Standardized subsea satellites

Predictive maintenance

Unmanned platforms

Carbon efficient supply of power 

and heating

All electric subsea

Flow assurance for long tie-ins

O
th

e
r 

te
c
h

n
o

lo
g

ie
s

Methane sensors and cold venting

Technologies for produced water and 

cleaning

Oil spill technologies

Improved regularity and faster start-up 

of wells

Energy efficiency sensory and 

digitalization software

P&A technologies

Combine heat and power

Hybrid technologies for MODUs

Barents – no pipeline technologies

Gas to wire

Lower production pressure in inlets

Fuel cell technologies

Subsea gas power generation

Subsea processing technologies

Technologies to reduce slugging

Cooling and pressure drop in flowlines

EOR: surfactants

Dry gas recovery

Subsea processing technologies

New completions designs

Multilateral technologies

Electrification of subsea wells

Passive seismic and surveillance

Life extension enabling 

technologies

Automated learning and execution 

in drilling

Energy recovery in the draw works

Hybrid technologies for MODUs

Steerable liner drilling

Connected wells

Offshore cuttings processing on 

MODUs

Coiled tubing drilling

Data sharing systems

MPD on floaters

Rig less subsea intervention

Thru-tubing rotary drilling

Water treatment technologies

Lightweight platforms

Alternative solutions to long tie-

backs

CCS technologies

EOR:CO2

Wet gas dehydration

Life-time extension technologies

Source: TTA workshops

60



17 focus technologies – many of the same technologies selected across the TTA groups

Technology area TTA1 TTA2 TTA3 TTA4

T
T

A
1

E
n
e
rg

y
 e

ff
ic

ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for offshore facilities

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides

T
T

A
2

E
x
p
lo

ra
ti
o
n

a
n
d
 

im
p
ro

v
e
d
 r
e
c
o
v
e
ry Water diversion

CO2 for EOR

Field model optimization

Big data exploration analytics

T
T

A
3

D
ri

ll
in

g
,
c
o
m

p
le

ti
o
n
 

a
n
d
 i
n
te

rv
e
n
ti
o
n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
T

A
4

P
ro

d
u
c
ti
o
n
, 
p
ro

c
e
s
s
in

g
 

a
n
d
 t
ra

n
s
p
o
rt

 

Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

*NPT: Non-productive time

Source: Input from TTA workshops; Rystad Energy research and analysis
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Process of selecting and evaluating focus technologies to improve NCS competitiveness

Source: Rystad Energy research and analysis

11

Bucket analysis
Understand volume, cost and 

emission drivers on the NCS

Suggest focus technologies 

for evaluation
Four TTA workshops

Evaluate focus 

technologies
Analyze effect of NCS in the 

period 2020-2050

W O R K I N G  D R A F T

Four main spend buckets 

identified

1. Drilling & well (37%)

2. Facility capex (18%)

3. Subsea capex (11%)

4. Platform service and 

maintenance (14%)

Other take aways:

• More than 50% of the spend will 

target fields that are producing

• Capex is 60% of the spend across 

exploration, greenfield and 

brownfield

• IMR is not significant!

• Logistics is hidden in the other 

capex buckets (see next slide)

Capex is 60% of the spend, drilling and well the largest spend group

Source: UCube, ServiceDemandCube

Spend buckets on the NCS spend 2019-2040
Percentage of spending in MUSD real 2018

100

Expex

(13%)

Greenfield capex

(35%)
Brownfield capex

(23%)

Abex

(3%)

Opex

26%

Internal* 

production 

opex

8%

Platform 

services 

(MMO)

14%

IMR

2.3%

Logistics – 1.4%

Other – 1.3%

Facility

9%

Drilling & well

18%

Drilling 

& well

9%

Seismic & 

G&G

3.5%

Drilling & well

8.4%

Subsea

7%

Facility

9%

Subsea

4.8%

1.1%

1.4%

1.0%

Cost Preliminary analysis on effects of prioritized technologies

Technology area
Target volumes*

[Billion boe]

Lead time**

[Years]

Volume effect

[Billion boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]

T
T

A
1

E
n
e
rg

y
 e

ff
ic

ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for platforms

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides

T
T

A
2

E
x
p
lo

ra
ti
o
n

a
n
d
 

im
p
ro

v
e
d
 r
e
c
o
v
e
ry Water diversion

CO2 for EOR

Field model optimization

Big data exploration analytics

T
T

A
3

D
ri

ll
in

g
,
c
o
m

p
le

ti
o
n
 

a
n
d
 i
n
te

rv
e
n
ti
o
n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
T

A
4

P
ro

d
u
c
ti
o
n
, 
p
ro

c
e
s
s
in

g
 

a
n
d
 t
ra

n
s
p
o
rt

 

Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

16.0

-1.4

24.7

8.7

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-50.0

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

-330

7-15 years

Short term (2020-2025) Long term (2026-2030)

• The outset for any technology evaluation is to find 

the application area. The larger the application 

area the larger potential of the technology

• Prepared for TTA workshops to aid the selection of 

focus technologies with high effect

• Investigated the largest buckets of volumes, spend 

and emissions on the NCS in a 2020-2050 

timeframe.

• 4 half-day workshops held with each TTA group.

• TTA 1: Energy efficiency and environment

• TTA 2: Exploration and improved recovery

• TTA 3: Drilling, completion and 

intervention

• TTA4: Production, processing and 

transport

• Selected a set of focus technologies that could 

have large effect on improving NCS 

competitiveness 

• Provided input assumptions into the evaluation

• Simplified business case evaluation of each 

technologies effect on the NCS in the period 

between 2020-2050.

• Assed the technologies’ potential to 

increase/accelerate volumes, reduce cost 

and reduce emissions

• Short term and long term effects 

evaluated for each technology.

• Additional interviews and workshops conducted to 

understand application potential of each 

technology.

Overview of technologies - 5 focus technologies from each TTA 

TTA 1 TTA 2 TTA 3 TTA 4

F
o

c
u

s

Floating Offshore wind for offshore 

facilities

Optimized gas turbines

Energy effective IOR technologies

Power from shore technologies

Compact CCS for topsides

Water diversion

Field and production 

optimization

Cost efficient collection and 

processing of high quality data

Big data exploration analytics

CO2 for EOR

Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

Standardized subsea satellites

Predictive maintenance

Unmanned platforms

Carbon efficient supply of power 

and heating

All electric subsea

Flow assurance for long tie-ins

O
th

e
r 

te
c
h

n
o

lo
g

ie
s

Methane sensors and cold venting

Technologies for produced water and 

cleaning

Oil spill technologies

Improved regularity and faster start-up 

of wells

Energy efficiency sensory and 

digitalization software

P&A technologies

Combine heat and power

Hybrid technologies for MODUs

Barents – no pipeline technologies

Gas to wire

Lower production pressure in inlets

Fuel cell technologies

Subsea gas power generation

Subsea processing technologies

Technologies to reduce slugging

Cooling and pressure drop in flowlines

EOR: surfactants

Dry gas recovery

Subsea processing technologies

New completions designs

Multilateral technologies

Electrification of subsea wells

Passive seismic and surveillance

Life extension enabling 

technologies

Automated learning and execution 

in drilling

Energy recovery in the draw works

Hybrid technologies for MODUs

Steerable liner drilling

Connected wells

Offshore cuttings processing on 

MODUs

Coiled tubing drilling

Data sharing systems

MPD on floaters

Rig less subsea intervention

Thru-tubing rotary drilling

Water treatment technologies

Lightweight platforms

Alternative solutions to long tie-

backs

CCS technologies

EOR:CO2

Wet gas dehydration

Life-time extension technologies

Source: TTA workshops
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Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]

T
T

A
1

E
n
e
rg

y
 e

ff
ic

ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for offshore 

facilities

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides

T
T

A
2

E
x
p
lo

ra
ti
o
n

a
n
d
 

im
p
ro

v
e
d
 r
e
c
o
v
e
ry Water diversion

CO2 for EOR

Field model optimization

Big data exploration analytics

T
T

A
3

D
ri

ll
in

g
,
c
o
m

p
le

ti
o
n
 

a
n
d
 i
n
te

rv
e
n
ti
o
n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
T

A
4

P
ro

d
u
c
ti
o
n
, 
p
ro

c
e
s
s
in

g
 

a
n
d
 t
ra

n
s
p
o
rt

 

Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

-50,0

16.0

-1.4

24.7

3.5

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-330

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]

T
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E
n
e
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y
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ff
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n
c
y
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n
d
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n
v
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o
n
m

e
n
t Offshore wind for offshore 

facilities

Optimized gas turbines 

Power from shore technologies

Compact CCS for topsides
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x
p
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ra
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o
n
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n
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o
v
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ry Water diversion

CO2 for EOR

Field model optimization

Big data exploration analytics
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p
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e
n
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n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
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P
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p
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c
e
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in

g
 

a
n
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n
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

-50,0

16.0

-1.4

24.7

3.5

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-330

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

CO2 for EOR holds the potential to cut 330 

megatons of CO2 to 2050 – six times Norway’s 

total emissions in 2018



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]

T
T

A
1

E
n
e
rg

y
 e

ff
ic

ie
n
c
y
 

a
n
d
 e

n
v
ir

o
n
m

e
n
t Offshore wind for offshore 

facilities

Optimized gas turbines 

Power from shore technologies
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ra
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Big data exploration analytics
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p
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n Wired pipe technologies

Slot recovery technologies

Automated drilling control

Smarter smart wells

T
T

A
4

P
ro

d
u
c
ti
o
n
, 
p
ro

c
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years
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Neutral

Neutral

1850

825

560

1900

3220

Limited

Limited

580

1490

335

1500

450

Neutral

-50,0

16.0

-1.4

24.7

3.5

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-330

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

Wired pipe may yield volumes equal to one 

Johan Sverdrup



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)
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2-3 years

2-4 years
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335
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18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral
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-14.0

-12.0

-14.1

-330

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

Better field models can help us save half a 

Sverdrup in cost (while yielding a Castberg)



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)
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1-2 years

2-3 years
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-12.0

-14.1

-330

-82

-7.6
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-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

Technologies may 

yield four 

Sverdrups...



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis
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22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months
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1 year
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3220

Limited

Limited

580
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Neutral
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24.7

3.5

18.6

20.0

-40.8
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-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-330

-82

-7.6

-137

-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

...while saving one 

National Budget...



Analysis on effects of the selected focus technologies

Technology area
Target volumes

[Billion boe]

Lead time

[Years]

Volume effect

[Million boe]

Cost effect

[Billion USD real 2019]

Emissions effect

[Million tn CO2]
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Predictive maintenance

Unmanned platforms

Standardized subsea satellites

All electric subsea

Flow assurance

Source: Rystad Energy research and analysis

18

22 (62%)

8.4 (24%)

10.8 (31%)

7.2 (20%)

18.5 (52%)

18.5 (52%)

10.4 (29%)

9.5 (27%)

16.1 (45%)

11.5 (32%)

16.1 (45%)

11.5 (32%)

35.3 (100%)

7.9 (22%)

10.4 (29%)

10.6 (30%)

2.3 (6%)

3-4 years

1-2 years

2-3 years

2-4 years

1-2 years

5-7 years

2-4 years

6-12 months

6-12 months

6-12 months

6-18 months

1-2 years

2-4 years

1 year

2-3 years

2-3 years

Neutral

Neutral

Neutral
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1850

825

560
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3220

Limited

Limited

580

1490

335

1500

450

Neutral

-50,0

16.0

-1.4

24.7

3.5

18.6

20.0

-40.8

-6.0

-14.3

-5.6

-21.2

Neutral

-42.9

-14.0

-12.0

-14.1

-330

-82

-7.6
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-61

-11

-2.8

-0.7

-1.1

-0.4

-3.1

-12

-1.8

-4.7

Neutral

-0.5

Neutral

7-15 years

Short term (2020-2025) Long term (2025-2050)

...and 12 years 

worth of Norwegian 

CO2 emissions


