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Context 

• The energy world is marked by a series of deep disparities, between:  

- The calm in well-supplied oil markets versus deep geopolitical tensions and uncertainties 

- The need for rapid cuts in emissions, while these emissions reach historic highs 

- The promise of energy for all, while 850 million people remain without access to electricity 

• Cost reductions & digitalisation are boosting new technologies, but they still need a helping hand from policy 

• More than ever, energy decision makers need to take a hard, evidence-based look at the choices ahead 

• The World Energy Outlook does not forecast what will happen; it explores different possible futures:  

- What if the world continues on its current path, with no additional changes? 

- What if we reflect today’s policy intentions and targets? This is the Stated Policies Scenario (STEPS) 

- What if we meet sustainable energy goals in full? This is the Sustainable Development Scenario (SDS) 
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Perspectives from energy history 
Global energy demand 

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 

The last century has witnessed multiple transitions to and from different fuels and technologies 
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The challenge today is one of scale: global energy use is ten times higher than in 1919 …. and growing 

in the Stated Policies Scenario 

Presenter
Presentation Notes
Sometimes, in order to think clearly about the future, it’s worth looking first at the past. And this is where we’ve started this time around.. 100 years ago, in 1919, the global energy system was dominated by two fuels – wood and coal. Coal has grown rapidly since the industrial revolution, but still around 30% of the world’s energy’s needs were met by wood. Oil – largely produced in North America – was still very much at the start of its journey.[CLICK] By 1950, oil has taken a much more prominent position in the global energy mix: North America still accounts for 60% of global production and the world’s second largest producer was Venezuela, at a level considerably higher than it is today. Early signs too of the potential for natural gas, used largely for heat in buildings and industry. [CLICK] Over the next two decades, oil use surged and – by 1974, when the IEA was created – it had grown to just under half of all energy consumed. This was the era when the Middle East and Russia emerged as major sources of global supply, while US oil production had apparently peaked in 1970..The first oil crisis also marked the high point for oil’s share in global energy supply, and the picture in 2000 [CLICK] was already much more diversified: The late 1970s and 1980s saw the rise of nuclear power, led by the US, Japan and some European countries. Natural gas increased as well, not least because of rising exports from the Soviet Union in the 1970s and 1980s. Gas started to make its mark as a fuel for power generation.Since 2000, there have been two major stories [CLICK]: The rise of China as an economic power house led to a resurgence in coal use, and its share in the mix today is greater than in the year 2000.We have also seen the rapid expansion of renewable energy sources – most notably solar PV and wind in the past decade, in Europe, the US, China and India.What does this brief sweep through energy history tell us? For one thing, it shows that transitions between fuels, sometimes quite sharp ones, are possible, and have been realised on multiple occasions over the last one hundred years.But the complicating factor for any discussion of today’s energy transitions is one of scale: Over the last 100 years, the global population has risen from less than 2 billion to well over 7 billion.The global economy is twenty times larger than it was[CLICK]And we are using ten times more energy – and the transitions that we saw were essentially changes in the way that the world met its growing energy needs, rather than reductions in the consumption of incumbent fuels.So where do we go from here?The World Energy Outlook does not provide a single answer to this question, but it provides a way to understand the choices, the challenges and the historic responsibilities that we face today.For one thing, our analysis shows the importance of energy efficiency. In practice, today’s energy use could already support a much larger economy, if we took advantage of the potential for greater efficiency. Efficiency is a key policy lever to move the world towards the Sustainable Development Scenario. But, as things stand, we are not on track for that scenario. That is clear when you look at current trends. And it’s also visible when we look at the projections in the Stated Policies Scenario, in which we think through the consequences of the plans of today’s policy makers; this [CLICK] is where we get to.An additional 25% to global energy demand, and another profound shift in the way that we meet this growth:  low-carbon sources, led by solar photovoltaics (PV), supply more than half of this growth, and natural gas, boosted by rising trade in liquefied natural gas (LNG), accounts for another third. And global energy-related emissions flatten but do not peak in this scenario. For the moment, the momentum behind clean energy technologies is not enough to offset the effects of an expanding global economy and growing population.
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Shale can stay higher for longer 

The dramatic growth of recent years in US shale is set to slow, but the resources are there to maintain high 
output for many years to come.  
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This provides a strong counterweight to efforts to “manage oil markets” 
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The 20-year switch 

When consumers needed more energy in the past, they traditionally turned to oil 
 

Change in global oil and electricity consumption, 2000 - 2018 
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The 20-year switch 

When consumers needed more energy in the past, they traditionally turned to oil 
 

Change in global oil and electricity consumption in the Stated Policies Scenario, 2018 - 2040 
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In the future, they turn first to electricity – even more so in the Sustainable Development Scenario 
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Natural gas turns to Asia 
Growth in gas demand and supply in selected Asian markets in the Stated Policies Scenario, 2018-2040 
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Developing economies in Asia account for half of global growth in gas demand, 
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Natural gas turns to Asia 
Growth in gas demand and supply in selected Asian markets in the Stated Policies Scenario, 2018-2040 
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Developing economies in Asia account for half of global growth in gas demand, 

, and this provides the spur for almost all the growth in gas trade, led by LNG 

Presenter
Presentation Notes
Natural gas is an important growth story in the Stated Policies Scenario.. and the focus for the discussion shifts across to Asia which sees half of the projected growth in global gas demand. Where does this growth come from? [CLICK]Historically, the power sector absorbed most of the gas volumes but this is no longer set to be the case, due to strong competition from coal and, increasingly, from renewables. Growth in gas-fired generation covers only around 10% of the growth in total electricity generation (in India, it satisfies only 3%).[CLICK] Growth in gas demand comes instead from industry, where gas is increasingly used to provide heat for lighter manufacturing sectors such as textiles and food processing, as well as a feedstock for fertilisers and methanol. [CLICK * 2] Where does the supply come from? There is some projected growth in domestic production in China and India, but the majority of this gas is imported – putting the pricing and affordability of this gas firmly in the spotlight. Pipelines play a part, primarily large-scale projects linking China to supplies in Russia and Turkmenistan. But most of the growth in imports is met by LNG: more than 400 bcm of new liquefaction projects come online (mainly in USA, Mozambique, Qatar, Russia, Canada and Australia), much of it targeting Asian markets. By 2040, the average gas molecule consumed in Asia has travelled some 5 000 kilometres, nearly twice as far as it does today. 
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Africa emerges as a key driver for global energy markets 

With rapidly rising population and a major switch away from the traditional use of biomass, Africa 
emerges as a major source of global growth for oil, natural gas and renewables 
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New solar PV projects are taking off 
Global power capacity by source in the Stated Policies Scenario 

The power mix is being re-shaped by the rise of renewables and natural gas. In 2040, renewables account 
for nearly half of total electricity generation. 
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Electricity moves to the heart of modern energy security 

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 

Hour-to-hour adjustments required in power systems due to variability in demand, wind and solar 
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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 CO2 and pollutant emissions, and help integrate renewables 

Today’s coal plants leave a legacy that technology can address 

Annual CO2 emissions from coal-fired power plants 

Existing and  
under construction 

Sustainable Development 
Scenario 

2018 2040 2050 2030 

Coal-fired capacity, existing and under construction: 

 2 

 4 

 6 

 8 

 10 

 12 

G
ig

at
on

ne
s 

Early  
     retirements 

CCUS retrofits or 
        repurposing 

Subcritical 

Advanced 

Combined 
 heat and 
  power  

2 250 GW 



IEA 2019. All rights reserved.  

Investment in CCUS will be critical to ensure that the young coal fleet is compatible with climate targets, while 
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Presenter
Presentation Notes
Coal has provided reliable, flexible and affordable electricity for well over a century. However, coal-fired power generation is the single largest source of GHG emissions, at one-quarter of all energy-related GHG, and 30% of energy-related CO2 emissions. The continued operation of the world’s coal fleet would “lock in” a significant amount of CO2 emissions. Addressing these emissions is central to meet global climate objectives.[Click] As of 2019, there were 2 080 GW in operation plus 170 GW under construction.[Click] Over 40% of the fleet are the least-efficient subcritical designs, which emit 30% or more CO2 emissions per unit of electricity generation than advanced designs.[Click] Two-thirds of all coal-fired capacity is in developing economies in Asia. The coal fleet there doubled over the past decade and is just 12 years old on average.[Click] The global coal fleet is young too; two-thirds have operated for under 20 years.[Click] Coal plants are the largest CO2 emitter today, and even without any new construction they are expected to remain so.[Click] In order to successfully achieve energy transitions, meet international climate goals and reduce local pollution, emissions from existing coal-fired power plants would need to be sharply reduced, cut by 60% by 2030 and reduced to zero before 2050.Based on the specifics of each coal plant and market, we have assessed the least cost option to address this issue. Several options are needed to move the dial, including: - Retrofitting with carbon capture can reduce CO2 emissions by over 90% from coal plants, especially interesting for young plants. Two large-scale CCUS power projects are operating (Boundary Dam in Canada and Petra Nova in the US) with many opportunities for retrofits in China. The UK has identified CCUS as critical to achieving net-zero emissions in 2050. Coal plants can also be retrofit with biomass co-firing equipment. �- Repurposing to focus on providing flexibility while reducing operations (i.e. electricity produced). For example, India’s Central Electricity Authority is reviewing the minimum levels at which coal plants can operate to allow for increasing flexibility.�- In some cases early retirements could be considered. For example, in the last 10 years, Germany has retired some 14 GW of coal plants after 33 years of operations, while China retired over 35 GW of small and inefficient coal plants after an average of just 20 years.Any of the options should be accompanied by measures to tackle the related social and employment consequences
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No single or simple solutions to reach sustainable energy goals 
Energy-related CO2 emissions and reductions in the Sustainable Development Scenario by source 

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 

• Energy policies are adjusting to new pressures and imperatives, but the overall response is still far from 
adequate to meet the energy security and environmental threats the world now faces 

• The oil & gas landscape is being profoundly reshaped by shale, ushering in a period of intense 
competition among suppliers & adding impetus to the rethink of company business models & strategies 

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

• Energy is vital for Africa’s development, and Africa’s energy future is increasingly influential for global 
trends as it undergoes the largest urbanisation the world has ever seen  

• 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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