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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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Deep disparities define today’s energy world. The dissonance between well-supplied oil markets and growing geopolitical tensions and uncertainties, including the major attack on Saudi oil supply facilities in September, the sharp reduction in exports from Iran and also the collapse in production from Venezuela.The gap between the wealth of scientific evidence saying that the world need to curb greenhouse gas emissions as a matter of urgency in order to avoid severe effects from climate change, and the fact that these emissions hit another historic high in 2018. A third disparity to highlight is between the promise of modern energy for all – a key element of the United Nations Sustainable Development agenda – and the fact that today around 850 million people around the world still do not have access to electricity. And many more, 2.6 billion in our latest estimate, continue to rely on solid biomass as a cooking fuel, with damaging implications for health and for the ability of women (in particular) to take on more productive role in economic life. There are huge opportunities to harness new technologies to improve the sustainability and security of our energy system – solar, wind, storage, digital technologies and others. We have many of the tools that we will need: but they will not do the job by themselves. A key theme of this Outlook and of our presentation today is that we need policy makers to provide the right conditions for these technologies to grow.Now, more than ever, energy decision-makers need to take a hard evidence-based look at the choices ahead.We illustrate these choices with different scenarios, which are differentiated primarily by variations in how governments act. None of these scenarios is preordained – all are possible. The World Energy Outlook does not include a forecast of what will happen.We analyse what happens if we continue on our current pathway, with no additional changes in policy from today.In the Stated Policies Scenario (STEPS) we consider also the plans and targets that have been announced by governments, and consider their implications. The aim in this scenario is not to predict the future, but to hold up a mirror to the plans of today’s policy makers and illustrate their consequences. And, finally, we analyse what it would take to meet in full the long-term objectives that governments have set for themselves – this is the Sustainable Development Scenario. That means meeting in full international climate targets [as set out in the Paris Agreement], as well as ensuring full access for all (electricity and clean cooking) and a dramatic reduction in the pollutants that cause poor air quality. 
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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
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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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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 - 2018Change 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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Another switch is taking place on the consumption side. Over the last twenty years, our data shows that consumers increased their consumption of oil [CLICK] faster than their consumption of electricity. [CLICK] Why was that? Primarily because of rising fuel demand for passenger transport (40% of total growth), mainly gasoline and diesel.But the future does not look like the past. Electricity is at the heart of modern economies and lifestyles – and one of the few things that you can say with certainty is that, however fast overall energy demand grows, [CLICK] electricity will grow more quickly And the past engine of oil demand growth, passenger transport, is stalling due to improvements in fuel efficiency as well as fuel switching mainly to electric cars. Meanwhile, electricity consumption charges ahead; demand from industrial consumers is a major factor, but so is cooling for our homes and offices (and likewise electrified heating in some countries), as well as electricity used for transport. These trends are even more visible in the Sustainable Development Scenario, where oil demand (all segments except petchem) peaks and falls back quickly. From half the level of oil today, electricity becomes the single largest source of final consumption in this scenario by 2040. 
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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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In the last 20 years, the share of fossil fuels in electricity supply has not changed – 63% in 1997 and 2018. Gains for renewables, led by wind and solar PV, offset a reduced share for nuclear power. Though 2019 nuclear power is set for an all-time high level of output, exceeding levels prior to the accident at Fukushima in 2011. In absolute terms, over the last 20 years, coal-fired generation doubled and gas nearly tripled. Electricity is on the verge of transition, with widespread policy support for renewables, falling costs for renewables and challenging market conditions for traditional sources:�[Click] Global coal-fired capacity plateaus after a century of growth. There is a project pipeline of nearly 700 GW, with 170 GW under construction, mainly in Asia. These are just offset by retiring half of the coal fleet in advanced economies. Under stated policies, coal remains the largest source of electricity generation worldwide to 2040.[Click] Gas rises in most regions as an important source of flexibility, with large increases in the Middle East, United States, China, Southeast Asia and across Africa. [Click] Nuclear power capacity remains flat, with declines in advanced economies due to the retirement of ageing reactors and limited new builds, offset by a doubling in developing economies, as China overtakes the US in 2028 to become the global technology leader. Nuclear’s global share of generation declines from 10% to 8%. As of 8 Nov 2019, there were 53 reactors under construction worldwide in nearly 20 countries. [Click] Hydro, the largest renewable source in power, is set to increase, with large projects in development around the world, including the 16 GW Beihetan project in China (2nd largest ever), and several in Africa and Latin America.[Click] Wind power capacity triples to 2040, with annual additions averaging 80 GW, up from 50 GW in 2018, tapping more of the vast onshore and offshore potential. Offshore wind capacity increases 15-fold globally, led by continued growth in Europe and rapid expansion in China and other markets. Offshore wind capacity additions increase to 20% of total wind additions to 2040, up from 10% in 2018.[Click] Solar PV becomes the largest source of power capacity around 2035 overtaking wind in 2020, hydro in 2027, coal in 2033 and gas in 2035. Policy changes in China and India, raised the outlook for solar PV. Its share rises from 2% to 11% in 2040, lifting renewables’ share from 26% to 44% under stated policies. China remains the largest market and the most uncertain, and the policy transition to competitive auctions is slowing deployment in 2019 but setting the stage for stronger long-term growth. Overall, renewables make up two-thirds of all new construction globally, representing the vast majority in most regions and capture close to $8 trillion in investment to 2040.
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A carbon neutral Europe puts offshore wind in front

Offshore wind is set to become the largest source of electricity in the European Union by 2040, 
complementing other renewables towards a fully decarbonised power system

Shares of electricity generation by technology in the European Union, Sustainable Development Scenario
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In the European Union, 16 countries have endorsed or are considering the complete phase out of coal-fired power plants that are not equipped with carbon capture. These countries have 120 GW of coal capacity in operation today, representing over two-thirds of total EU coal capacity.This is part of the wider discussion to achieve carbon neutrality as described in the EU long-term strategy, published in late 2018. Of 28 member countries, 24 have endorsed the 2050 deadline for carbon neutrality [all but Czech Republic, Estonia, Hungary and Poland].[Click] In the SDS, with the power sector almost completely decarbonised with the reduction of coal-fired power and shifting the emphasis for natural gas-fired capacity to providing flexibility rather than the amount of electricity produced. With the power sector leading the way, 2050 energy-related CO2 emissions in the EU are 90% below 1990 levels.Nuclear power in the EU also declines, even with a significant effort to extend lifetimes of the ageing fleet, particularly in France, and some new projects.[Click] A sizable expansion of bioenergy and refurbishment of existing large-scale hydro plants will help drive the growth for renewables outside of wind and solar PV.[Click] Solar PV electricity generation is projected to quadruple by 2050, surpass ing coal-fired generation before 2025.And onshore wind becomes the largest source of electricity in the EU in the 2030s, surpassing natural gas and nuclear power along the way. [Click] Offshore wind will also be a pillar of the changing power mix in the EU. Today, offshore wind accounts for just 2% of EU electricity generation, but high quality resources in the North Seas mean that offshore wind alone could provide nine-times electricity demand. On the path to carbon neutrality,  the EU would look to produce over 20% of electricity from offshore wind by 2040, making it the single largest source of electricity, ahead of onshore wind, nuclear power and bioenergy.The share of variable renewables is expected to exceed 50% by 2040
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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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The rise of wind and solar has major implications – raising system flexibility needs is one. Flexibility has always been required to keep the lights on, as demand and supply must match closely and demand is always changing. In the past, large thermal power plants provided most flexibility by adjusting their output up and down, with networks adding flexibility through electricity trade. Looking forward, variability will now also come from supply, as variable renewables depend on the availability of the sunshine and wind. So how much are flexibility needs increasing? A good way to think about it is how much does the system need to change from one hour to the next in order to compensate for changing demand and varying output from wind and solar PV.[Click] For example, the dot shown in Europe indicates a 20% change from one hour to the next relative to the average. It represents one of the highest needs for flexibility in the year. This corresponds to adding the average hourly demand of France today (57GW in one hour). For example, during half time of football matches of the 2018 World Cup, electricity demand surged as millions of people boiled kettles, opened fridge doors and turned the lights on, rapidly increasing the need for supply from one hour to the next. [Click] Similar occurrences happen around the world, such as in May 2018 during the finals of the Indian Premier League Final cricket match.[Click] Sources of flexibility also need to ramp down at times, otherwise supply would exceed demand. This occurs in Europe when a weather system approaches and wind power output rises, or late in the evening when demand drops, such as the 25% shown. This corresponds to ramping down the equivalent of more than the average hourly demand of Germany today.[Click] Showing dots for each of the 8760 hours of the year shows that flexibility needs are set to increase rapidly in major markets - from Europe and the US to China and India – and much faster than the growth of electricity demand in each region. Under regular conditions, all sources of flexibility will be needed, including power plants, grids, demand-side response and storage. However, extreme conditions may strain the ability to keep the lights on. Alongside growth for other sources of flexibility, batteries are set to grow the fastest. Falling costs, scalability, location flexibility and short construction periods at the attractiveness of batteries in systems with uncertain and rapidly growing needs. With market designs that properly value their contributions, battery storage can displace grid investment and facilitate integration of higher shares of wind and solar PV.Ensuring electricity security  moves to the heart of modern energy security.
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Power and SUVs have been the main forces driving emissions higher
Change in CO2 emissions by energy sector, 2010-2018

The global fleet of SUVs increased from 35 million in 2010 to over 200 million in 2018, becoming a major 
force in rising oil demand and the second-largest reason for CO2 emissions growth since 2010
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There’s a disparity between perceptions and data in relation to passenger vehicles.There are now 5 million electric cars run on the roads, an increase of 2 million over the previous year. But SUVs are growing in a much steeper pace. SUVs fleet has increased by 33 million during the last year. In 2018, almost 40% of all cars sold globally are SUVs, compared with less than 20% a decade ago. This trend is universal with United States and China to record the highest SUVs market share. Europe and India follow a similar trend. As a result, the global SUV fleet has jumped from around 35 million in 2010 to over 200 million today. This rise has implications for global emissions. [Click] In 2018, the global fleet of SUVs emitted nearly 0.7 Gt CO2, equivalent to the emissions of Germany, recording an increase by about 0.55 Gt CO2. This noticeable increase brought SUVs to the second place becoming the second-largest contributor to the increase of CO2 emissions since 2010 after power sector, but ahead of heavy industry, trucks, aviation and shipping. On average, SUVs consume around a quarter more energy than medium-size cars for covering the same distance. If consumer’s appetite for heavier and bigger cars continues to grow at a similar pace seen in the last decade, this trend would add nearly 2 million barrels a day in global oil demand by 2040, offsetting the savings from nearly 150 million electric cars.
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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
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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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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

Total population by region

Bi
lli

on
 p

eo
pl

e

0.5

1

1.5

2

China India Africa

201820232040

Africa’s role in global energy growth, 2018-40

Oil demand Natural gas demand

Africa

1

2

3

4

India China Middle
East

m
b/

d

Africa

100

200

300

400

China Middle
East

India

bc
m

500

1 000

1 500

3 000

TW
h

Renewables generation

China India Africa European
Union

Africa
Case

Presenter
Presentation Notes
Africa – the special focus of WEO-2019 – is increasingly influential for global energy trends. Africa’s population is among the fastest growing and youngest in the world. One-in-two people added to the world population by 2040 are set to be African, with Africa’s urban population increasing by nearly 600 million, the largest scale of urbanisation in history.[CLICK] By 2023, Africa’s population exceeds that of both India and China. [CLICK] The gap continues to widen and the continent’s population is projected to hit 2 billion by around 2038, led by Nigeria, Ethiopia and DR Congo (which will be in the world’s top ten populous countries in 2040). This large increase will be a major force driving Africa’s energy demand growth.The energy sources used to meet Africa’s demand growth will not be the same as the past as the continent increasingly moves away from the traditional use of biomass to modern and more efficient energy sources, notably electricity, natural gas. With the growing appetite for these modern energy sources, the continent becomes increasingly influential in shaping global energy trends.[CLICK] At present, car ownership levels in sub-Saharan Africa are less than 15 per 1 000 people, one tenth of the global average. Ownership increases, but remains well below the global average by 2040. The expanding car fleet (which have low fuel efficiency 45% higher than Europe or Japan) and increasing use of LPG for clean cooking, sees oil demand grow by 3.1 mb/d between today and 2040, higher than the projected growth in China and second only to that of India. (Passenger vehicles: 1 mb/d, buildings: 0.7 mb/d , trucks: 0.6 mb/d)[CLICK] Africa’s growing weight is also felt in natural gas markets. Gas has been a niche fuel in sub-Saharan Africa, but the future may be different with a series of major discoveries in every part of the continent, notably in Egypt, Mozambique and Tanzania (East Africa), Senegal and Mauritania (West Africa) and South Africa. Between 2011 and 2018, Africa accounted for more than 40% of global gas discoveries. In our projection, Africa becomes the third-largest source of global gas demand growth, following China and the Middle East. Non-power sector uses account for the largest growth of gas demand in Africa (such as fertilisers, etc. ).[CLICK] With vast resources and falling technology costs, renewables play a leading role in meeting rising energy demand in Africa. Solar PV capacity in Africa today is only around 5 GW, less than 1% of the global installed capacity or the same as the solar PV capacity of the Netherlands, a country with 74 times less people. Yet, with around half of the world’s solar resources, renewables push ahead strongly, registering double-digit growth.[CLICK] The growth is even greater in the Africa Case, a new scenario that achieves full energy access and stronger economic growth. In this case, renewables become the largest source of generation in Africa and the continent emerges as the third-largest source of growth. Solar PV becomes the largest source of installed capacity in Africa. 



IEA 2019. All rights reserved. 

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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[click] In the Current Policies Scenario, CO2 emissions increase by 1% every year until 2050, continuing the trend in emissions growth we’ve seen since 2010. [click]. Stated policies have a material impact in slowing the growth of future emissions growth [click]. But this is still far from meeting international climate targets, air pollution and access. We have analysed country by country pathways that could lead to meeting these targets, depending on each countries policy preferences, costs, resources, and societal preferences.[click].  Stronger action on efficiency is needed. In 2018 efficiency improved by a mere 1.2%, while exploiting the economic potential for efficiency improvement in existing technologies would lead to an improvement rate of over 3% annually. More efforts are also needed on deploying renewables technologies. But also on other important technologies. [click].  A host of technologies and policies are needed to meet the Sustainable Development Scenario trajectory. From nuclear to efficiency of cooling, from CCUS to hydrogen, from solar to resource efficiency. There is no single or simple solutions to reach sustainable development goals.
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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

Presenter
Presentation Notes
Some concluding thoughts:Energy and climate policies are shifting, rapidly in some cases, but the momentum is nowhere near sufficient to avoid severe energy security and environmental risks. The warnings in our analysis are clear.Oil and gas markets are changing, and changing for ever, under pressure from shale; the main effects of the shale revolution still lie ahead of us – in particular the way that it acts as a strong counterweight to efforts to manage oil markets. Together with long-term uncertainties over demand, this is adding impetus to a rethink of company strategies.The power sector is at the leading edge of the energy sector transformation. Our attention is always being drawn to the new technologies in play, but let’s not forget about what exists already, especially the large, and young coal fleet across Asia. Tackling the legacy this investment wave will involve technology (CCUS), changes to running hours and operational roles and, in some cases, lifetimes; and - not to be forgotten - the social implications of change.The rise of the African energy consumer is happening now and will be ever-more visible in global energy trends. Access to electricity and clean cooking remains a critical issue for much of sub-Saharan Africa, but it is only one part of the story for an urbanising and industrialising continent.And finally, there are many parts to play in the drive for a more secure and sustainable energy future, from companies, investors, civil society, individuals. But the greatest capacity to shape our energy destiny lies with governments. It is governments that set the conditions that determine energy innovation and investment. It is governments to whom the world looks for clear signals and unambiguous direction about the road ahead.
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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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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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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. 

US shale oil production in the 
Stated Policies Scenario
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Looking back, one of the questions that you’re left with is how quickly things can really change today. There are different examples that one could pick, but perhaps the clearest is US shale. Ten years ago, the idea that the United States could become a net exporter of both oil and gas was almost unthinkable. Yet the shale revolution – and over $1 trillion in upstream and midstream investment – is making this a reality. The foundations for this were laid back in the 1970s, with a publicly funded research and development effort that followed the apparent peak in US oil and gas production. This was followed by tax credits, market reforms and partnerships that provided a platform for private initiative, innovation, investment and rapid reductions in cost.Based on the latest available resource estimates for each play, we project continued strong growth in US shale, even though the annual growth slows. And it stays higher for longer than in previous Outlooks.[CLICK] This has profound implications for oil markets, trade and geopolitics…Together with contributions from some other countries, it also acts as a strong counterweight for efforts to manage oil markets. The combined market share of OPEC countries and Russia, which was in the mid-50s in 2005, falls down to 47%.
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