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ur new World Energy    
Outlook is really the story 
of four major upheavals 
that we see in today’s 

energy system and how they might 
shape future trends: the continued 
dynamism of US shale, cost reductions 
in renewable energy technologies, the 
growing importance of electricity in 
the energy system and the changes 
underway in China. 

In regards to shale, we are in the 
middle of an unparalleled expansion 
of the US’ oil and gas production, 
comparable to or exceeding any 
sustained rise that we have seen 
historically. This puts the US very 
much at the center of oil and gas 
developments, at least for the next 10 
years. In the oil market, the projected 
rise in US production could account 
for as much as 80% of global demand 

growth over the period to 2025. In the 
late 2020s, we project that the US will 
become a net exporter of oil, still a large 
importer of heavy crudes, but already a 
slightly larger exporter of lighter crudes 
and refined products. 

And if you take North America 
altogether – Mexico, Canada and the 
US – this region becomes the largest 
single provider of additional crude to 
the global market to 2040, bringing 
an extra 4m b/d. In absolute terms, all 
other parts of the world are still far 
behind the volumes exported from the 
Middle East, which remains by far the 
largest crude exporting region in the 
world. But growth in crude availability 
means a reshuffling of the pack of 
crude suppliers; North America moves 
up ahead of Russia, Africa and Latin 
America to become the second largest 
crude exporting region. This has some 

profound implications for trade flows.
 In regards to gas, new LNG projects are 

starting operations this year in the US. 
While it is clearly not the cheapest LNG, 
especially when it arrives in some distant 
Asian markets, it is a catalyst for some 
very interesting changes that are taking 
place in global gas markets in terms of 
shorter contract durations, loosening of 
linkages to oil and greater destination 
flexibility. 

The second upheaval is the reductions 
in the cost of clean energy technologies 
– also a revolution that has yet to run 
its course. Since 2010, the cost of new 
solar PV has come down by around 70%, 
onshore wind by around 25%, and there 
have been striking reduction in offshore 
wind cost in some recent auctions in 
Europe and elsewhere. Battery technology 
costs have also come down by about 40%. 

As a result, within ten years in the case 

of India, and slightly longer in the case 
of China, solar PV is set to become the 
cheapest form of new power generation 
(on a levelized cost basis). That helps to 
explain why some two-thirds of global 
investment in power generation goes 
in our main scenario to renewable 
technologies. And it means that some 
of the other generation technologies are 
going to take a hit – first and foremost 
coal-fired power generation. There’s 
around 200GW of coal-fired power 
under construction around the world 
at the moment and, once that wave of 
new capacity comes online over the next 
three to four years, the net additions 
of coal fired power to the global power 
generation fleet really slows to a trickle. 

For policy makers, the rise of 
renewables is a major opportunity, but 
also creates some new policy challenges. 
So far, the focus has been to provide 
support to get wind and solar capacity 
deployed in the system. In the future, 
the big question will be how to integrate 
larger shares of these variable renewables 
into power systems. Currently, the global 
share of wind and solar is about 5%. But 
by 2040, this could be around 20% on 
average globally and in some markets, 
particularly Europe, significantly higher 
than that. That will create new demands 
on the power system – for operational 
flexibility through grid strengthening, 

through the application of storage, 
through demand-side response and 
through other mechanisms that will be 
increasingly be the focus of the electricity 
security discussion.

Electricity is likely to account for an 
increasing share of our global energy 
use. In our main scenario, we anticipate 
a 60% increase in global electricity 
demand by 2040, twice the rate of the 
anticipated increase in primary energy 
consumption. This will be driven by a 
number of factors, including a rising 
demand for cooling. In China, for 
example, electricity demand by 2040 
just for cooling could be the equivalent 
of all of Japan’s electricity consumption 
today. The second driver is the mass use 
of electric devices and the increasing 
intersection between the digital and 
energy economies. And thirdly, the new 
uses of electricity in our lives, such as 
electric vehicles and mobility. 

In our projections, China needs 
to add an electricity system the size 
of today’s US to meet its projected 
demand. The priority in many 
ministries of energy around the world 
will become how to manage these 
changes in the electricity sector, which 
are really at the vanguard of this energy 
transition that we are seeing today.

Finally, there is China’s push 
for a new phase in its economic 
development, away from reliance on 

heavy industrial sectors and towards a 
cleaner energy mix. China’s desire to 
make its skies blue again is becoming 
a serious motivator of policy and one 
which is going to have very profound 
implications for the Chinese energy 
system. The share of coal in China’s 
energy consumption is still about 
60%, but the country is already by 
far the largest investor in renewable 
technologies. In 2016, half of global 
deployment of solar PV was in China, 
with more than 60 GW of new solar 
capacity. In our view, coal demand in 
China probably peaked in 2013 and will 
drop by more than 15% between now 
and 2040 in our main scenario.

 We are used to seeing huge Chinese 
influence on oil and coal markets, but 
China is also a rising force in global gas. 
The country’s switch away from coal for 
residential heating and for industry has 
meant a surge in LNG imports, which are 
increasing year-on-year by about 40%. 
And China’s profile in oil markets is also 
likely to change. The country will be a 
huge player – China becomes the largest 
single consumer of oil by around 2030 – 
but no longer the main driver of global 
growth. In our projections, oil demand 
flattens by the late-2020s as China 
aggressively pushes an agenda on fuel 
efficiency and becomes an undisputed 
leader in the use of electric cars and 
buses. n
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The cost of new solar PV has come down 
by around 70% and onshore wind by 
around 25% since 2010

The share of coal in China’s energy consumption is still about 60%, but the 
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In the oil market, the projected rise in US 
production could account for as much as 
80% of global demand growth over the 
period to 2025

The IEA anticipates a 60%  
increase in global electricity  
demand by 2040

Battery technology costs  
have fallen by around 40%

  China needs to 
add an electricity 

system the size of 
today’s US to meet its 
projected demand. 
The priority in many 
ministries of energy 
around the world will 
become how to manage 
these changes in the 
electricity sector, 
which are really at the 
vanguard of this energy 
transition that we are 
seeing today.”
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