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Long-term energy and environmental frends

Tim Gould, Head of Division, Energy Supply Outlooks & Investment, IEA

Presentation to the Round-table Panel for the Post 2020 Infrastructure Systems Export Strategy in
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Context

* Global markets, companies and entire economies are reeling from the effects of the global crisis caused
by the coronavirus (COVID-19) pandemic

* This is having very profound implications for the energy sector:
- Transport fuel demand has been hit particularly hard and oil prices have crumbled
- Demand for other fuels and technologies widely affected

- Disruption to investment plans and supply chains
* The current crisis has underlined that electricity is more indispensable than ever
» CO, emissions flattened in 2019 and are set to decline in 2020, but for the ‘wrong’ reasons

* Policymakers are focused on short-term imperatives, but need to think too of long-term trends & risks
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Perspectives from energy history

Global energy demand
1919 1950 1974 2000 2018
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The last century has witnessed multiple transitions to and from different fuels and technologies
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Perspectives from energy history

Global energy demand in the Stated Policies Scenario
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The last century has witnessed multiple transitions to and from different fuels and technologies

Wood m Coal mOill Natural gas Nuclear ® Modern renewables
The challenge today is one of scale: global energy use is ten times higher than in 1919.... and growing
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The 20-year switch

Change in global oil and electricity consumption, 2000 - 2018
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When consumers needed more energy in the past, they traditionally turned to oil
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The 20-year switch

Change in global oil and electricity consumption in the Stated Policies Scenario, 2018 - 2040
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When consumers needed more energy in the past, they traditionally turned to oil
In the future, they turn first to electricity — even more so in the Sustainable Development Scenario
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The future is electrifying

Electricity generation by selected region in the Stated Policies Scenario Sources of global electricity
demand growth
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India adds the equivalent of today's European Union to its electricity generation by 2040,
while China adds the equivalent of today’s United States
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Power sector in transition

Global electricity generation by source
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The power mix is being re-shaped by the rise of renewables, which provide three-quarters of the growth
in electricity supply to 2040 under stated policies, though much more is needed to decarbonise electricity
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Electricity moves to the heart of modern energy security

Hour-to-hour adjustments required in power systems due to variability in demand, wind and solar
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Global needs for flexibility double to 2040, but today’s market designs may not bring sufficient investment
to deliver it, e.g. in power plants, networks, demand-side response and energy storage, including batteries
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Today’s coal plants leave a legacy that technology can address

Coal-fired capacity, existing and under construction: Annual CO, emissions from coal-fired power plants
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Investment in CCUS will be critical to ensure that the young coal fleet is compatible with climate targets, while
repurposing them to provide flexibility can reduce CO, and pollutant emissions, and help integrate renewables
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Today’s coal plants leave a legacy that technology can address
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No single or simple solutions to reach sustainable energy goals

Energy-related CO, emissions and reductions in the Sustainable Development Scenario by source

Current Trends

GtCo, 40
Stated Policies Scenario
Efficiency
Renewables
Fuel switch, CCUS
and other
Sustainable Development Scenario
I I I I 1
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A host of policies and technologies will be needed across every sector to keep climate targets within reach,
and further technology innovation will be essential to aid the pursuit of a 1.5°C stabilisation
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No single or simple solutions to reach sustainable energy goals

Energy-related CO, emissions and reductions in the Sustainable Development Scenario by source
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A host of policies and technologies will be needed across every sector to keep climate targets within reach,
and further technology innovation will be essential to aid the pursuit of a 1.5°C stabilisation
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Conclusions

Countries are focused on flattening the COVID-19 curve but it remains vital to bend the CO, curve too;
policy makers can stimulate the economy, create jobs & strengthen infrastructure while reducing emissions

» The geography of energy use is changing fast: in 2000, more than 40% of global demand was in Europe &
North America and some 20% in developing countries in Asia. By 2040, this situation is completely reversed

» Solar, wind, storage & digital technologies are transforming the electricity sector, but an inclusive and deep
transition also means tackling legacy issues from existing infrastructure

 There is no single solution to turn emissions around; renewables, efficiency and a host of innovative
technologies, including CCUS & hydrogen, are all required

+ All have a part to play, but governments must take the lead in writing the next chapter in energy history and
steering us onto a more secure and sustainable course
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