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World Energy Outlook 2016
World Energy Outlook (WEO) is an annual study produced by the International Energy Agency (IEA),
which models future global trends in energy based on different policy scenarios. The study looks at
how production and consumption of different energy sources is evolving, and considers the likely
effects of investment decisions, new technologies, government policies and international
agreements. The WEO sheds light on the expected energy trajectory of different regions of the world.

Comparing different scenarios
The World Energy Outlook (WEO) is a study that models future energy trends on the basis of different global
scenarios. The 2016 edition was released in November and is almost 700 pages long. The WEO proposes three
potential scenarios for energy use between now and 2040. The baseline is the Current Policies Scenario (CPS),
which projects future trends on the basis of existing legislation, and assumes no significant changes to global
policies on renewables, climate change, fossil fuels, technology investment, etc. The New Policies Scenario
(NPS) projects future trends on the basis not only of existing legislation but also takes into account the
commitment of governments and regional economic organisations to transform their energy policies in the
period up to 2040. This includes nationally determined contributions, submitted as part of the UNFCCC Paris
Climate Change Agreement, and overarching policy goals that still need to be transformed into binding
legislation (e.g. EU 2030 Climate and Energy Framework). The 450 Scenario (450S) assumes the global
community will meet its minimum commitment under the Paris Agreement, namely to keep global warming
to a limit of 2 degrees Celsius, and then projects the most likely energy changes required to achieve that goal.
Where this concerns decarbonisation, 450S is the most optimistic scenario modelled by the IEA, while CPS is
the most pessimistic. The IEA considers NPS to be the main scenario (and the most realistic). Unless otherwise
indicated, this note analyses trends under the NPS.

Major global trends
The WEO expects global primary energy demand to rise by over 30 % from 13 684 million tonnes of oil
equivalent (Mtoe) in 2014 to 17 866 Mtoe in 2040. Energy-related CO2 emissions are now slowing due to
improvements in energy efficiency and increased use of renewable energy sources (RES). The IEA expects the
costs of solar photovoltaics to fall by 40-70 % and onshore wind by 10-25 % by 2040, allowing RES subsidies to
enter a declining trend from the 2030s. Yet this may not be enough to meet the UNFCCC goals (see box below).
The 450 scenario requires that nearly 60 % of power generation in 2040 should come from RES, with almost
half of this figure from variable RES (e.g. solar, wind). To fulfil the 450 scenario, variable RES should constitute
the largest source of generation in all four of the largest power markets (USA, EU, China, India). The WEO
notes the disappointing progress made in commercialising carbon capture and storage (CCS) technologies, as
well as the difficulty of eliminating fossil fuels from transport and to some extent heating. On the other hand,
the WEO notes remarkable progress in energy efficiency, which together with declining RES subsidies could
contribute to making the energy transformation more affordable (and therefore more likely to be realised).
Among fossil fuels, the IEA sees the strongest growth in natural gas, whose consumption is expected to
increase by nearly half by 2040 (average of 1.5 % per annum). Natural gas is a cleaner fossil fuel than oil or
coal, leading to fewer emissions of CO2 as well as other pollutants, making gas suitable as a replacement for
more polluting fossil fuels or as a complement to variable RES (e.g. solar and wind). The IEA sees medium-term
gas prices staying low as numerous liquefied natural gas (LNG) projects come on stream, and the market takes
several years to clear an ongoing supply glut. The IEA expects a large increase in global LNG production, with
Australia and the USA becoming two of the three main export countries (alongside Qatar), while receiving
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countries (including many EU Member States) greatly increase their LNG import capacity. LNG is predicted to
capture around 70 % of the additional gas trade, and account for over half of long-distance gas trade by 2040.
The IEA is more pessimistic about long-term prospects for coal. Despite abundant reserves and low prices, the
WEO envisages coal use falling considerably in some regions of the world. By 2040 coal demand in the EU and
the USA is expected to fall by over 40 % and 60 % respectively. The relative contribution of coal towards
producing electricity is projected to decline globally from over 40 % of power generation to only 28 % in 2040.
Nevertheless, the WEO projects a slow increase in global coal demand (average 0.2 % per annum), largely due
to its growing use as an energy source in Asia, where coal power plants are cheaper than alternatives fired by
natural gas or RES, and where coal is used extensively in growing industrial sectors (most intensively in steel
production). High coal use thus continues to pose a major threat to the decarbonisation of Asian economies.
Largely due to the fall in global oil prices, the WEO notes that investment in oil production has been falling
over the past two years, and if this trend continues into 2017 it may lead to a dramatic reduction in future oil
supplies and major price increases. Oil demand is not projected to decline under NPS but rather rise 12 % by
2040, reaching a peak of 103 million barrels per day. Nuclear output is expected to grow almost 80 % by 2040,
largely due to a wave of new power stations in China. In several other countries (Germany is the most
prominent example), nuclear power is due to be phased out. Most remarkably, energy produced by variable
RES is expected to increase by an average of 6.9 % per annum until 2040 (a cumulative increase of over 440 %).

The UNFCCC Paris Agreement on Climate Change was agreed in November 2015 and entered into force in
November 2016. The IEA argues it has improved the long-term global prospects for decarbonisation. All three WEO
scenarios envisage widespread adoption of RES, which are becoming cheaper and less reliant on government
subsidies, significant improvements in energy efficiency, and a relative decline in the use of the most polluting fossil
fuels. Yet all three WEO scenarios remain insufficient to meet the Paris pledge to keep global warming 'well below
2°C'. The WEO notes this will be 'a formidable challenge that would require a significantly higher ramp-up of low-
carbon technologies than in the 450 scenario' and 'could require reaching net-zero emissions as early as 2040'. This
may require widespread electrification of all sectors, practically all power and heat production to be low carbon,
and major decarbonisation of transport (e.g. 1.5 billion electric passenger vehicles by 2040).

Implications for the European Union
The IEA projects that total primary energy demand (TPED) in the EU is to decline around 13 % between 2014
and 2040 (see Table 1), due in large part to major improvements in energy efficiency. Europe is expected to
see continuing decline in production of all the main fossil fuels (coal, oil, gas). As for consumption, coal and oil
demand are projected to decline around 63 % and 38 % respectively by 2040, while natural gas demand is
expected to increase almost 10 %. Natural gas in the EU will however increasingly take the form of imports,
which may account for 82 % of total demand in 2040 (compared to 63 % in 2014 and 79 % in 2025). The
prospects for nuclear energy look weaker, with EU production falling by 18 % as the phasing out of existing
nuclear plants is compensated by relatively few new investments. The major growth is likely to come from RES
(excluding hydro, which is stable), which are projected to increase by over 91 % in the 2014-2040 period.
Table 1: IEA scenarios for energy demand in the EU by 2040, million tonnes of oil equivalent (% of TPED)

2014 2040 (CPS) 2040 (NPS) 2040 (450S)
Coal 268   (17%) 159   (10%) 100 (7%) 66 (5%)
Oil 509   (33%) 377   (25%) 314   (23%) 206   (17%)
Gas 343   (22%) 481   (32%) 376   (28%) 268   (22%)
Nuclear 228   (15%) 165   (11%) 187   (14%) 230   (19%)
Hydro 32     (2%) 35     (2%) 36     (3%) 37 (3%)
Bioenergy 142 (9%) 203   (13%) 213   (16%) 238   (19%)
Other RES 40     (3%) 106 (7%) 135   (10%) 178   (15%)
TPED 1 563 1 525 1 360 1 222
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