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Market-driven approach to 

achieving individual 

access and affordability of 

energy through economic 

growth

MODERN JAZZ

Government-driven 

approach to achieving 

sustainability through 

internationally coordinated 

policy and practices

UNFINISHED SYMPHONY

Fragmented approach 

driven by desire for energy 

security & independence in 

a world with low global 

cooperation

HARD ROCK

Three Scenarios Stories

 Market mechanisms

 Technology innovation

 Energy access for all

 Strong policy

 Long-term planning

 Unified climate action

 Fragmented policies

 Local content

 Best-fit local solutions
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World Population Growth

1970-2060
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Carbon Intensity Reduction

1970-2015

% reduction p.a. 1970-2015

Actuals

Note: Positive % changes denote a reduction in CO2 emissions [Gt] per GDP [USD]

Source: Total Economy Database, BP (2015) Statistical Review, IPCC (2015) “AR5, Synthesis Report”; 

2015-2060

de-carbonization 

required to achieve 

1000 GtCO2 by 2100 

Note: Assumes global 

GDP growth of 2.6%
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World Energy Issues Monitor 
2018
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World Energy Issues Monitor 
2018
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World Energy Issues Monitor 
2017, Mexico

>> interactive tool on IM.worldenergy.org <<
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17/11 Mexico’s Energy Auction

$19.18/MWh average price

17/10 300MW in Saudi Arabia

$$17.86/MWh average price
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100 W

“uberisation in energy” 
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Distributed energy 

resource providers 

for aggregators as 

grid resources 

(solar, storage, EVs 

and demand 

response)

California’s DERPs
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New business models:

Rural electrification
Digitalization & decentralization:

Rural household solutions
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Do it yourself: DHL-style
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100 W

Green molecules, building on existing 

supply chains: Formic Acid, Ammonia, …

Formic Acid (HCOOH)
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New Risks / Resilience

Extreme Weather Events

Number of natural catastrophes, 

1970-2014: factor 4 

Insured catastrophe losses, 

1970-2014 

Source: WEC Financing Resilience Report, 2015 (October 

1); also Swiss Re, 2015: Sigma report No 2/2015
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• Comparing the last 5 years to the last 20 years: The occurrence of extreme 

events has roughly quadrupled; according to IPCC this is largely related to the 

40% increase of carbon dioxide in the atmosphere.

• From impact-resistant “hard”/‘safe-fail’ components to “soft”/‘fail-safe’ systems. 

• The solution appears to be ‘smarter not stronger’.
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From hard resilience to soft resilience

2015

New Risks / Resilience
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New Risks / Resilience
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World Energy from 1970 and Pre-determined 
elements of the Grand Transition

Factors that shaped
world energy 1970 - 2015

Pre-determined
elements 2015 - 2060

Population /
Workforce

 Global population grew 
2x  (1.7% p.a.)

 Global population will grow 
1.4x  (0.7% p.a.)

New
Technologies

 ICT revolution

 Productivity growth rate of 
1.7% p.a.

 Pervasive digitalisation; 
combinatorial impacts and 
productivity paradox

Planetary
Boundaries

 1,900+ Gt CO2 consumed  1,000 Gt CO2 max. consumed to 
2100 for the 2°C target

Shifts in
Power

 Rapid economic rise of 
developing nations

 Growing role for global 
institutions, e.g. UNFCCC, IMF, 
WTO and G20

 2030: India is most populous 
country

 2035-45: China is the world’s 
largest economy

Resiliency  Fail-safe, “oak” systems  Safe-fail, “reed” systems

23
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Scenarios Key Findings

24

1. The world per capita energy demand will peak before 2030. 

2. Demand for electricity will double to 2060.

3. The phenomenal rise of solar and wind energy will continue at an 

unprecedented rate.

4. Coal and oil demand peaks have the potential to take the world 

from “Stranded Assets” to “Stranded Resources.”

5. Transitioning global transport forms one of the hardest obstacles 

to overcome in an effort to decarbonise future energy systems.

6. Limiting global warming to no more than a 2°C increase will 

require an exceptional and enduring effort, far beyond already 

pledged commitments and with very high carbon prices.

7. Global cooperation & trade, coordinated climate policy and 

technology innovation are needed to balance the Energy Trilemma.
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Demand peaks for coal and oil

… have the potential to take the world from “Stranded Assets” to “Stranded 
Resources”.
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Limiting global warming

… to no more than a 2°C increase will require an exceptional and enduring 
effort, far beyond already pledged commitments and with very high carbon 
prices.
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Energy Security

The effective management of  primary energy supply

from domestic and external sources, the reliability

of  energy infrastructure, and the ability of  energy

providers to meet current and future demand.

Environmental Sustainability

Encompasses the achievement of  supply

and demand side energy efficiencies and the

development of  energy supply from renewable

and other low-carbon sources.

Energy Equity

Accessibility and affordability of  energy supply

across the population.

Balancing the

‘Energy Trilemma’

 ENERGY
EQUITY

ENVIRONMENTAL
SUSTAINABILITY

World Energy Trilemma

© World Energy Council 2015
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World Energy Scenarios 2060 UK

ENERGY TRILEMMA IN 20607 
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World Energy Trilemma in G20
UK

Achieve “AAA”

 Energy Security: diverse energy 

mix & strong global relationships 

for long term supply security are 

more important than significant 

reserves or net exports.

 Energy Equity: over 1000 kWh/yr

of electricity per capita for 100% of 

their population; also managed 

energy affordability and demand 

growth.

 Environmental Sustainability: few 

G20 countries (GBR, FRA, ITA) 

emit less than 750 MtCO2 /yr, 

whilst maintaining efficient 

consumption between 5000 and 

10,000 kWh/yr per capita.

 Robust transition pathways 

balance Trilemma aspects in 

line with growing prosperity and 

demand.
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World Energy Trilemma 2018 UK

Mexico
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World Energy Scenarios 2060 UK

8 BUSINESS MODELS IMPLICATIONS
CASE: MEXICO
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World Energy Scenarios 2060 UK

8 BUSINESS MODELS IMPLICATIONS
CASE: MEXICO
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Regional integration across the scenarios
Regional integration in LAC can be shaped by the presence of 
strong regional governance structures 
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 Trade & transfer of technology

 Carbon pricing and sun-setting of subsidies

 Regional integration in all continents

38

INTERNATIONAL 
POLICY FOCUS 

NATIONAL 
POLICY FOCUS

MACRO-RISK 
MANAGEMENT

 Market reform: support transition developments & ensure 
digital preparedness

 Focused R&D: system critical innovation

 Capacity building: transition skills

 Critical role of cities: local empowerment

 Beware of “stranded resources”

 Avoid heavy costs of a Hard Rock scenario

Call to action:
accelerate the energy transition
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Energy realities are shifting. 

Faster than ever.

Focus on innovation is critical.

If you don’t – someone else will.

@chwfrei@WECouncil

https://twitter.com/chwfrei
https://twitter.com/chwfrei

