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The Energy Security Scenarios

WARNING - UNCERTAINTIES AHEAD: Shell’s scenarios are not intended to be projections or forecasts of the future. 
Shell’s scenarios, including the scenarios contained in this presentation, are not Shell’s strategy or business plan. They 
are designed to stretch management to consider even events that may only be remotely possible. Scenarios, therefore, 
are not intended to be predictions of likely future events or outcomes and investors should not rely on them when 
making an investment decision with regard to Shell plc securities. When developing Shell’s strategy, our scenarios are 
one of many variables that we consider. Ultimately, whether society meets its goal to decarbonise is not within Shell’s 
control, only governments can create the framework necessary for society to meet the Paris Agreement’s goal. The 
Sky 2050 scenario is a normative scenario, which means we assume that society meets the most ambitious goal of the 
Paris agreement: limiting the increase in global average temperatures to 1.5°C above pre-industrial levels this century, 
and then we work back in presenting how this may occur.  Our assumptions for the Sky 2050 are based on what we 
believe are technically possible as of today and not necessarily plausible. Our Archipelagos scenario is an 
explorative scenario, which means we do not assume the final outcome, rather we use plausible assumptions based on 
the data to determine what we believe will occur in the future. Of course, there is a range of possible paths in detail 
that society could take to achieve this goal. Although achieving the goal of the Paris Agreement and the future 
depicted in Sky 2050 while maintaining a growing global economy will be extremely challenging, today there is still 
a technically possible pathway to accomplish it. However, we believe the window for success is quickly closing.  

The companies in which Shell plc directly and indirectly owns investments are separate legal entities. In this 
presentation “Shell”, “Shell Group” and “Group” are sometimes used for convenience where references are made to 
Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to Shell plc 
and its subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is 
served by identifying the particular entity or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as 
used in this presentation refer to entities over which Shell plc either directly or indirectly has control. Entities and 
unincorporated arrangements over which Shell has joint control are generally referred to as “joint ventures” and “joint 
operations”, respectively. “Joint ventures” and “joint operations” are collectively referred to as “joint arrangements”.  
Entities over which Shell has significant influence but neither control nor joint control are referred to as “associates”. 
The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell 
in an entity or unincorporated joint arrangement, after exclusion of all third-party interest.  

This presentation contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation 
Reform Act of 1995) concerning the financial condition, results of operations and businesses of Shell. All statements 
other than statements of historical fact are, or may be deemed to be, forward-looking statements.
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Forward-looking statements are statements of future expectations that are based on management’s current 
expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, 
performance or events to differ materially from those expressed or implied in these statements. Forward-looking 
statements include, among other things, statements concerning the potential exposure of Shell to market risks and 
statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These 
forward-looking statements are identified by their use of terms and phrases such as “aim”, “ambition”, ‘‘anticipate’’, 
‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, “milestones”, ‘‘objectives’’, ‘‘outlook’’, 
‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms and 
phrases. There are a number of factors that could affect the future operations of Shell and could cause those results to 
differ materially from those expressed in the forward-looking statements included in this presentation, including 
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) 
currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry 
competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential 
acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing 
business in developing countries and countries subject to international sanctions; (j) legislative, judicial, fiscal and 
regulatory developments including regulatory measures addressing climate change; (k) economic and financial market 
conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of 
the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the 
reimbursement for shared costs; (m) risks associated with the impact of pandemics, such as the COVID-19 (coronavirus) 
outbreak; and (n) changes in trading conditions. No assurance is provided that future dividend payments will match or 
exceed previous dividend payments. All forward-looking statements contained in this presentation are expressly 
qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not 
place undue reliance on forward-looking statements. Additional risk factors that may affect future results are contained 
in Shell plc’s Form 20-F for the year ended December 31, 2022 (available at www.shell.com/investor and 
www.sec.gov). These risk factors also expressly qualify all forward-looking statements contained in this presentation 
and should be considered by the reader.  Each forward-looking statement speaks only as of the date of this 
presentation, 23 March, 2023.  Neither Shell plc nor any of its subsidiaries undertake any obligation to publicly 
update or revise any forward-looking statement as a result of new information, future events or other information. In 
light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking 
statements contained in this presentation. 
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l Scenarios explore how the world could possibly evolve under different sets of assumptions.
l Informed by data. 

l Constructed using models.

l Scenarios contain insights from leading experts in the relevant fields.
l Scenarios consider different versions of possible futures. Some may seem unlikely or even surprising.
l The value to Shell is to help senior management think about the long-term challenges Shell could face.
l Scenarios are not expressions of Shell’s strategy, they are not Shell’s business plan and they do not 

necessarily reflect the thinking or behaviour of the business.
l Shell also publishes some of its scenario thinking to help governments, academia and business to think 

about the long-term challenges that they, and the world at large, could face.
l Scenarios are possible worlds built from incomplete and uncertain information. 
l Scenarios are intended as an aid to making better decisions. They stretch minds and broaden horizons.
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Scenarios - What are they?
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…but a deeper exploration reveals the foundation for an accelerated energy transition

A security mindset is rapidly emerging throughout the world…
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In a troubled world, four key drivers of change
Global surface temperature continues to rise

Accelerated technological change

Rising energy costs, food prices, inflation

5

Least developed economies need energy
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Innovation Wins
(new solutions with 

rapid commercialisation)

Surfers
(riding the waves of opportunity)

Great Wall of Change
(a China-led low-carbon infrastructure push)

Green Dream
(rapid shift from oil and gas

and reduced energy demand)
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KEY WITHSTANDING
SUPPLY DISRUPTION

REACTION TO
PRICE VOLATILITY

MORE ABLE TO 
ENDURE

LESS ABLE 
TO ENDURE

(Emergent)
(Rising)

Four emerging energy transition archetypes, 
each with a differing pace of decarbonisation
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As the security mindset takes hold and national interests take precedence a tension emerges between 
national climate pledges and what countries must do to address immediate energy concerns.

We are collectively entering a world of competitive transition.
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Two scenarios emerge, Sky 2050 and Archipelagos

Security 
through self 

interest

Security 
through mutual 

interest

Fragmented and competitive

Accelerated now

Archipelagos
Race to secure the energy system

Sky 2050
Focus on changing the energy system

2023
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The security mindset becomes entrenched worldwide. 
Sentiment shifts away from managing emissions and 
towards energy security.

l Green Dream – the energy shock speeds up 
transition. Supply fear is heightened.

l Innovation Wins – disruption in the old energy 
system offers new opportunities.

l Great Wall of Change – de-globalization supports 
internal energy transformation and strengthening.

l Surfers – shifting alliances offer immediate advantages 
and opportunities are taken.
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Archipelagos
Security through self interest
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Long-term climate security is the primary anchor, with specific 
targets to reach net zero by 2050 and limit temperature rise 
to 1.5°C in 2100.

l Green Dream– applies global carbon pricing via border 
adjustment mechanisms.

l Innovation Wins– accelerated technology development 
through government funding.

l Great Wall of Change – enviable market position drives 
faster change in other regions.

l Surfers – intense global pressure to end deforestation, 
but finance becomes more available.
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Sky 2050 
Security through mutual interest
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The Energy Security Scenarios
Primary energy in Sky 2050 and Archipelagos
The energy transition accelerates
l It becomes increasingly competitive as nations seek 

security of supply.
l Sky 2050 takes a wider view of security, with positive 

reinforcement leading to rapid change.
l Fossil fuels lose market share within the primary 

energy mix.
l Multiple energy transition tipping points emerge 

worldwide throughout the 2020s.

Oil, coal and gas as a fraction of total primary energy
Fraction of primary energy (%)
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The Energy Security Scenarios 
In any scenario, the long-term electrification trend accelerates
The final energy system trends rapidly 
towards electricity
l A century long trend shifts gear in the 2020s.
l Electrification of transport leads the way:

l Passenger vehicles.

l Light road freight.

l Residential energy use trends towards 
full electrification, even for heating.

l Industrial energy use shifts more slowly, 
but still electrifies over time.

Electricity as a fraction of total final energy
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The Energy Security Scenarios 
A renewable energy tipping point

Annual change in global electricity generation Archipelagos
TWh per year (5-year moving average)

800

0

2015

600

400

200

-200

-400
2020 2025 2030 2035 2040

Coal Natural gas Solar PV Wind

Year

Electricity generation is driven by 
the availability of renewables
l Solar PV capacity of over 200 GW is being added 

on an annual basis, delivering some 250-300 
Terawatt hours (TWh) of electricity.

l In Archipelagos this grows to around 400 TWh in 
the early 2030s, greater than the early 2020s 
additions from coal and natural gas combined.

l Both coal and natural gas stop growing as sources 
of electricity into the 2030s, then decline sets in.
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The Energy Security Scenarios 
Molecular fuels remain important in some applications

EJ per year 

Sky 2050 Archipelagos

60

2000

50

40

30

20

10

0
2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

60

50

40

30

20

10

0

1st generation biofuels 2nd generation biofuels

Waste fuelsPower-to-liquids synthetic fuels

Biogas

Hydrogen

1st generation biofuels 2nd generation biofuels

Waste fuelsBiogas Hydrogen

Year Year

Low carbon fuels in final energy Low carbon fuels in final energy

EJ per year 

Biofuels, synthetic fuels and 
hydrogen all have increasing 
roles
l Liquid biofuels increase, but 1st 

generation ethanol peaks before 
2035. 2nd generation fuels grow 
from 2025.

l Hydrogen emerges in the 2020s 
and is quick to ramp up in Sky 2050.

l In 2050, oil and gas derived final 
energy fuels still total 107 EJ in Sky 
2050 (vs. 230 EJ in 2019), over 
four times that of low carbon fuels.
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In Sky 2050 570 Gt of CO 2 is stored 
geologically and land carbon is bolstered 
by 340 Gt (in CO 2 terms)
l Geological storage is the long-term mechanism

for balancing remaining fossil-fuel use.
l Land carbon management is essential for a 

stable climate:
l Stopping deforestation then restoration. An area 

the size of Mexico requires reforestation.
l Managing soil carbon – most arable land comes 

under some form of carbon management 
through farming.

l Sustainable business models need to emerge to 
support carbon farming.
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The Energy Security Scenarios 
Sinks play a critical role in Sky 2050

Land use changes and the development of sinks Sky 2050
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Net zero emissions (NZE) is an almost 
inevitable outcome
l Sky 2050 reaches NZE in 2050 (by design), 

combining energy and land use changes.
l By 2100, warming is less than 1.5°C in Sky 2050.
l Archipelagos reaches NZE early in the 22nd century 

but warming exceeds 2°C.
l Scenarios above 2.5°C no longer appear plausible 

given the anticipated pace of the energy transition.
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The Energy Security Scenarios
Features of Sky 2050 and Archipelagos
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Sky 2050 is consistent with the 
Paris Agreement 
l Sky 2050 is an overshoot 1.5°C scenario, peaking 

at 1.67°C in 2049, falling to 1.24°C by 2100.
l It meets the IPCC AR6 definition  for a 1.5°C 

scenario with high overshoot.
l According to MIT’s model, in 2023, the global 

mean surface temperature is 1.27°C above 
1850-1900.

l Both scenarios pass 1.5°C by 2034. 
l In Sky 2050, the temperature in 2100 is almost the 

same as the world experiences in 2023.

The Energy Security Scenarios 
Temperature outcomes in Sky 2050 and Archipelagos

Historical temperature data are taken from HadCRUT5 (November 2022). In these scenarios, we use global mean
surface temperatures (ensemble medians) as modelled by the MIT Joint Program (December 2022). The figures in
brackets refer to the ‘very likely’ range, defined as the 90% interval.

Global mean surface temperature above 1850-1900 baseline:
Sky 2050 and Archipelagos
°C vs. 1850-1900

History (observations) Archipelagos Sky 2050History (MIT model)
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The Energy Security Scenarios 
The world in 2050 and 2100

Copyright of Shell International Limited
THE ENERGY SECURITY SCENARIOS  |  MARCH 2023



Copyright of Shell International Limited
THE ENERGY SECURITY SCENARIOS  |  MARCH 2023

2019Flow (Gt/year) Stock

Sources
Coal, oil, gas extraction 38

+39.8

Atmosphere 
build of

41 Gt CO2 
in 2019

Limestone for cement 1.8

Sinks

Land use and agriculture 3.8

+1.2
CCS + DACCS ~0

Bioenergy + CCS (BECCS) ~0

Products in society - 2.6
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Sources and sinks of anthropogenic 
carbon (as CO2) in 2019 
Positive emissions of 41 Gt CO 2 per year
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2050Sources and sinks of anthropogenic 
carbon (as CO2) in Sky 2050
Net zero emissions in 2050

Flow (Gt/year) Stock

Sources
Coal, oil, gas extraction 15

+17

Net zero 
emissions
in 2050

Limestone for cement 2

Sinks

Land use and agriculture - 6

- 17
CCS + DACCS - 6.2

Bioenergy + CCS (BECCS) - 1.5

Products in society - 3.3
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2100Sources and sinks of anthropogenic 
carbon (as CO2) in Sky 2050
Net negative emissions of 14.8 Gt CO2 per year in 2100

Flow (Gt/year) Stock

Sources
Coal, oil, gas extraction 2.9

+4.2

Atmosphere 
drawdown of
14.8 Gt CO2 

In 2100

Limestone for cement 1.3

Sinks

Land use and agriculture - 3.2

- 19
CCS + DACCS - 7.7

Bioenergy + CCS (BECCS) - 3.5

Products in society - 4.6
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1. Countries with similar energy vulnerabilities behave in similar ways.
2. Rising Surfers and the energy pathway they take are key to limiting warming.
3. The world switches to electricity at an accelerated pace, but hydrogen and bioenergy have important 

roles to play.
4. Fossil fuels inevitably lose market share.
5. Emissions do not initially fall quickly, with a 12% reduction in CO2 emissions by 2030 achieved 

in Sky 2050 (vs. 2010).
6. Overshoot of 1.5°C appears almost inevitable, but recovery is possible in the second half of the century. 

The world must remove carbon dioxide from the atmosphere at large scale.
7. There is a significant emissions gap between the scenarios, but society is nevertheless heading towards 

net-zero emissions.
8. The timing of net-zero emissions is dictated by policy efforts and the business, consumer relationship.
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Concluding remarks




