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Abstract

World oil markets are rebalancing after the Covid-19 crisis spurred
an unprecedented collapse in demand in 2020, but they may never
return to “normal”. Oil 2021, the IEA’s latest medium-term outlook,

explains why.

Rapid changes in behaviour from the pandemic and a stronger drive
by governments towards a low-carbon future have caused a
dramatic downward shift in expectations for oil demand over the
next six years. This is forcing hard decisions on oil-producing
countries and companies, which are reluctant to leave resources
untapped or to install new capacity that would only sit idle. Could oil
demand peak sooner than expected? Or is the world heading into a
supply crunch? What will the implications be for the refining industry
and trade flows?

Oil 2021 tackles these questions by analysing oil market data,
trends in investment and government policies. The report provides a
comprehensive outlook for global supply and demand through 2026
and explores some of the challenges and uncertainties that lie
ahead.
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A new normal for oil markets?

The global economy and oil markets are recovering from the historic
collapse in demand caused by the coronavirus (Covid-19) pandemic
in 2020. The staggering inventory surplus that built up last year is
being worked off and global oil stocks, excluding strategic reserves,
will return to pre-pandemic levels in 2021. And yet, there may be no
return to “normal” for the oil market in the post-Covid era.

The pandemic has forced rapid changes in behaviour: from new
working-from-home models to cuts in business and leisure air
travel. At the same time, more and more governments are focusing
on the potential for a sustainable recovery as a way to accelerate
momentum towards a low-carbon future. The outlook for oil demand
has shifted lower as a result of these trends, raising the prospect of
a peak sooner than previously expected if governments follow
through with strong policies to hasten the shift to clean energy.

These forces are creating a dilemma for oil-producing countries and
companies that are reluctant to leave resources in the ground or
build new capacity that could sit idle. But if this leads to a shortfall in
investment, it could also have geopolitical implications and heighten
the risk of supply shortages later on.

Demand recovery path uneven

Global oil demand, still reeling from the effects of the pandemic, is
unlikely to catch up with its pre-Covid trajectory. In 2020, the start of
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our forecast period, oil demand was nearly 9 mb/d below the level
seen in 2019, and it is not expected to return to that level before
2023. In the absence of more rapid policy intervention and
behavioural changes, longer-term drivers of growth will continue to
push up oil demand. As a result, by 2026, global oil consumption is
projected to reach 104.1 mb/d. This would represent an increase of
4.4 mb/d from 2019 levels. Oil demand in 2025 is set to be 2.5 mb/d
lower than was forecast a year ago in our Oil 2020 report.

All of this demand growth relative to 2019 is expected to come from
emerging and developing economies, underpinned by rising
populations and incomes. Asian oil demand will continue to rise
strongly, albeit at a slower pace than in the recent past. OECD
demand, by contrast, is not forecast to return to pre-crisis levels.

The speed and depth of the recovery is likely to be uneven both
geographically and in terms of sectors and products. Gasoline
demand is unlikely to return to 2019 levels, as efficiency gains and
the shift to electric vehicles eclipse robust mobility growth in the
developing world. Aviation fuels, the hardest hit by the crisis, are
expected to slowly return to 2019 levels by 2024, but the spread of
online meetings could permanently alter business travel trends.

The petrochemical industry remains a pillar of growth over the
forecast period. Ethane, LPG and naphtha together account for
70% of the projected increase in oil product demand to 2026.
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Spending cuts slow world oil supply growth

The Covid-induced demand shock and a shifting momentum
towards investment in clean energy are set to slow the expansion of
the world’s oil production capacity over our six-year forecast period.
At the same time, the historic collapse in demand in 2020 resulted
in a record 9 mb/d spare production capacity cushion that would be
enough to keep global markets comfortable at least for the next
several years.

Against this backdrop, it is hardly surprising that upstream
investments and expansion plans have been scaled back. In 2020,
operators spent one-third less than planned at the start of the year
(and 30% less than in 2019). In 2021, total upstream investment is
expected to rise only marginally.

Those sharp spending cuts and project delays are already
constraining supply growth across the globe, with world oil
production capacity now set to increase by 5 mb/d by 2026. In the
absence of stronger policy action, global oil production would need
to rise 10.2 mb/d by 2026 to meet the expected rebound in demand.

Producers from the Middle East are expected to provide half of the
increase, largely from existing shut-in capacity. If Iran remains
under sanctions, keeping the world oil market in balance may
require Saudi Arabia, Iraq, the UAE and Kuwait — with their surplus
capacity — to pump at or near record highs.
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That marks a dramatic change from recent years when the United
States dominated world supply growth. In the current policy
environment, US production growth is set to resume as investment
and activity levels pick up in tandem with rising prices. Yet any
increase is unlikely to match the lofty levels of the recent past. The
outlook for the tight oil industry has been tempered by an apparent
shift in the business model towards spending discipline, free cash
flow generation, deleveraging and cash returns for investors.

The global market still looks adequately supplied through much of
the medium term. But in the absence of fresh upstream
investments, the spare capacity cushion will slowly erode. By 2026,
global effective spare production capacity (excluding Iran) could fall
to 2.4 mb/d, its lowest level since 2016.

Refining sector in the midst of third rationalisation round

While the upstream sector could see its capacity cushion deflate,
the refining sector is struggling with excess capacity. The Covid-19
demand shock, large scale expansions and expectations of a
long-term structural decline in demand are creating an overhang
that can only be eradicated through massive closures.

A third wave of worldwide refinery rationalisation is currently
underway. Global shutdowns of 3.6 mb/d have already been
announced, but a total of at least 6 mb/d will be required to allow
utilisation rates to return to above 80%.
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Operations east of Suez are expected account for all the growth in
refining activity to 2026 from 2019 levels. As a result, Asian crude
oil imports are projected to surge to nearly 27 mb/d by 2026,
requiring record levels of both Middle Eastern crude oil exports and
Atlantic Basin production to fill the gap. The centre of gravity for
refined products trade is also set to shift to Asia, resulting in the
region’s oil import dependence rising to 82% by 2026.

Stronger policies can lower demand and hasten peak

A much stronger pivot towards a cleaner energy future will be
required to reach ambitious mid-century goals for net-zero
emissions. This will involve more concrete government policies and
legislative action, as well as major behavioural changes.

Further fuel efficiency improvements, increased teleworking and
reduced business travel, much stronger electric vehicle penetration
and new policies to curb oil use in the power sector and more
recycling will all be needed. Taken together, these actions could
reduce oil use by as much as 5.6 mb/d by 2026, which would mean
that oil demand never gets back to pre-crisis levels.

In our base case — which takes into account current industry plans,
government policies and existing energy transition initiatives —
global oil demand is forecast to rise by 3.5 mb/d between 2019 and
2025. Aligning with the World Energy Outlook’s Sustainable
Development Scenario — which maps out a trajectory consistent
with the climate goals of the Paris Agreement and other sustainable
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energy objectives — oil demand would have to decline by 3 mb/d
over the same period. A pathway to net-zero emissions globally by
2050 would require an even sharper decrease.

Implications for industry

Fast-evolving government plans to accelerate transitions towards a
more sustainable future have created a high degree of uncertainty
that is testing the oil industry. It is crucial to invest in the upstream
sector even during rapid transitions in which it would still take years
to shift global transport fleets away from internal combustion
engines to electric vehicles and other low-carbon alternatives.
Some sectors — such as aviation, shipping and petrochemicals — will
continue to rely on oil for some time.

Whatever the transition pathway, the oil and gas industry has an
important role to play, and no energy company will be unaffected.
Minimising emissions from their core operations, notably methane,
is an urgent priority. In addition, there are technologies vital to
energy transitions that can be a match for the industry’s capabilities,
such as carbon capture, low-carbon hydrogen, biofuels and offshore
wind. In many cases, these can help decarbonise sectors where
emissions are hardest to tackle. A number of oil and gas companies
are already scaling up their commitments in these areas.

An effective and orderly transition will be critical — not only to reach
international climate targets but also to prevent serious supply
disruptions and destabilising price volatility along the way.
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World oil balance

2019 1Q20 2Q20 3Q20 | 4Q20 2020

DEMAND

Total OECD 47.7
Total Non-OECD 52.0
Total Demand! 99.7
SUPPLY

Total OECD 28.5
Total Non-OECD 32.0
Processing Gains? 24
Global Biofuels 2.8
Total Non-OPEC? 65.6
OPEC

Crude 29.5
OPEC NGLs 5.4
Total OPEC? 34.9
Total Supply 100.5

Memo items:

Call on OPEC crude +

Stock ch.4 28.7

45.4
48.3
93.8

29.9
32.3
23
22
66.7

28.2
54
33.6
100.2

217

37.6
453
82.9

26.9
30.0
20
25
61.3

25.6
5.2
30.8
92.1

16.4

World oil demand and supply (mb/d)

42.3
50.4
92.7

271
29.7
21
3.1
61.9

241
5.1

29.2

91.1

25.7

43.1
51.7
94.7

27.8
29.9
2.1
26
62.4

24.9
5.2
30.0
92.4

272

1. Measured as deliveries from refineries and primary stocks, comprises

inland deliveries, international marine bunkers, refinery fuel, crude for direct

burning, oil from non-conventional sources and other sources of supply.
2. Net volumetric gains and losses in the refining process and marine

transportation losses.

1Q21
421 433
489 50.7
91.0 93.9
279 27.8
30.5 30.3
2.1 2.1
2.6 2.3
63.1 625
25.7
5.2 52
30.9
93.9
228 26.2
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2Q21

43.8
51.1
94.9

28.1
30.8
22
29
63.9

5.3

25.7

3Q21

45.4
52.3
97.7

28.3
30.8
23
3.2
64.5

5.3

27.9

46.5
52.7
99.2

28.7
30.7
23
29
64.6

5.3

29.3

44.7
51.7
96.5

28.2
30.6
22
2.8
63.9

5.3

27.3

45.8
53.7
99.4

29.0
31.5
24
3.0
66.0

5.5

28.0
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46.2
55.0
101.2

29.6
32.0
24
3.1
67.1

5.5

28.6

46.2
56.1
102.3

29.9
32.0
24
3.2
67.5

5.6

29.2

46.0 45.8
57.2 58.3
103.2 104.1
29.9 29.7
321 32.1
25 25
3.3 3.3
67.7 67.6
5.6 5.7
29.9 30.8

3. Total Non-OPEC excludes all countries that are currently members of
OPEC. Total OPEC comprises all countries which are current OPEC

members.
4. Equals the arithmetic difference between total demand minus total
non—-OPEC supply minus OPEC NGLs.
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Demand

PAGE | 8 qu



Market Report: Oil 2021 Demand

Global demand overview
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Global oil demand rebounds from 9-year low of 91 mb/d in 2020 to 104 mb/d in 2026

Global oil demand by product
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Following a sharp recovery over 2021-2022, oil demand growth slows markedly

mb/d

Annual global oil demand growth
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Global oil demand recovery from Covid-19 likely to be protracted

The worldwide pandemic and tumultuous economic downturn
triggered an unprecedented collapse in global oil demand of

8.7 mb/d in 2020. Growth will rebound sharply in 2021, and is
projected to rise by 13.1 mb/d to 2026. Growth in road transport fuel
demand slows to less than 0.5% per year from 2023 onwards,
following its recovery from Covid-19. Even so, other sectors such as
petrochemicals will boost oil demand, meaning that additional policy
measures and drastic behaviour changes would be required for oil
demand to peak.

The lingering impacts from the pandemic, coupled with a growing
urgency to tackle the low-carbon energy transition, means that oil
demand will likely never catch up with its pre-pandemic trajectory.
World oil demand in 2026 will be only 4.4 mb/d above 2019 levels,
with all of the increase coming from non-OECD countries. The
strongest gains will come from the People’s Republic of China
(“China” hereafter), India and other Asian economies, which
together account for more than 90% of the net increase.

In the near term, oil demand in the OECD is set to rebound strongly.
Prolonged and repeated lockdowns, stringent social distancing
measures including widespread teleworking, and a near halt to
international travel caused OECD demand to plunge by 5.6 mb/d in
2020. As a larger share of the population gets vaccinated,
restrictions will ease, allowing demand to rebound.
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The pathway to recovery will be uneven, reflecting different impacts
of the energy transition across regions, sectors, and oil products.
World gasoline demand might never return to its 2019 level, while
diesel demand growth will slow markedly. Efficiency improvements,
the transition to electric vehicles and changes in consumer habits
will offset part of the impact of strong economic growth and the
demand dynamism from developing countries.

Aviation, the sector the most affected by the pandemic, will continue
to struggle. Jet fuel consumption will only return to 2019 levels by
2024 as travel restrictions, changing travel habits, and the relatively
slow progress of vaccinations in low-income economies cap its
recovery. The proliferation of online meetings and conferences,
along with cost cuttings by companies, are likely to permanently
dent business travel.

By contrast, the petrochemical industry that accounts for the
majority of ethane, LPG and naphtha demand suffered relatively
little from the Covid crisis and will continue to post healthy growth.
Together, these products will be responsible for 70% of the growth
in oil product demand through 2026 compared with the 2019 level.

Globally, after a recovery period lasting until 2023, actions taken to
implement the energy transition will slow demand growth. Strong
demand growth in developing economies, however, will more than
offset a contraction in high-income ones.
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Market Report: Oil 2021 Demand

Fundamentals
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Oil demand, GDP unlikely to ever catch up with their pre-Covid trajectory

World oil demand

IEA world oil demand outlook IMF world economic outlook
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Note: The IEA’s pre-pandemic forecast line includes figures from the January 2020 Oil Market Report (year 2020) and the Oil 2020 Report (years 2021-25).
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https://www.imf.org/en/Publications/WEO

The return of mobility and economic activity is conditional on vaccine outreach

In 2020, the Covid-19 pandemic triggered the worst global
economic downturn since World War Il. Global economic growth is
expected to rebound sharply in 2021, with GDP forecast up 5%
after a decline of 3.5% in 2020.

The most important assumption underpinning this forecast is that
Covid-19 vaccines in high income economies are rolled out before
the end of summer 2021, which would support a strong recovery in
the second half of the year. Vaccine deployment will take longer in
middle and low-income economies than in high-income markets, but
vaccination programmes will prove supportive, nonetheless. In
2022, global economic growth will remain higher than the recent
trend (4.5% vs. 3% in 2015-19), as sectors particularly affected by
the Covid-19 crisis continue to recover. Growth then returns to 3.5%
per year from 2023 through 2026.

However, some permanent scars will remain from the crisis,
including the large number of bankruptcies, lost investments and
low growth in parts of the service economy (tourism, entertainment,
hospitality). Emerging markets, which were particularly affected by
these different shocks, have seen their debt levels and fiscal
imbalances rise to dangerous levels which could penalise medium-
term growth.

Huge fiscal expenditures have been, and will continue to be, the
engine of the expected recovery. China’s GDP posted positive
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growth of 2.3% in 2020, as massive public investment offset a drop
in consumer spending, and is forecast to rise by more than 8% in
2021 and just over 5% in 2022.

The new US administration has also committed to supporting the
economy, with an additional $1.9 trillion stimulus package,
equivalent to roughly 9% of US GDP. The European Union put
together a € 750 billion recovery fund. The funds are set to be
delivered over the next six years, half as grants and half as loans.
The huge fiscal and monetary stimulus deployed in 2020 will
continue to have an impact in the medium term.

The main risk to the short-term forecast is the apparition of new
virus variants, more transmissible and resistant to vaccines. Virus
mutations and the need to adapt vaccines may result in Covid-19
becoming endemic, forcing populations to adapt indefinitely to life
with the virus and likely remaining a drag on economic activity.
While the repetition of extended episodes of hard lockdowns
appears unlikely in the medium term, given their economic cost,
social distancing measures and low tourism, entertainment and
travel recoveries would significantly slow oil demand over the
forecast period.

In this report we used the ICE Brent forward curve as of February
2021 as a price assumption.

1ea



Global economic growth roars in 2021-2022 before averaging 3.5% through 2026

GDP forecast real PPP (%)

United States 2.0% -3.5% 4.1% 3.5% 1.9% 1.9% 1.4% 1.8%
European Union 1.7% -6.9% 4.3% 4.7% 2.2% 1.6% 1.6% 1.1%
Asia Pacific 4.5% -1.8% 6.8% 5.0% 4.6% 4.9% 4.7% 4.6%
Japan 0.3% -5.3% 2.7% 2.4% 1.4% 1.3% 1.0% 0.8%
China 6.0% 2.3% 8.1% 51% 4.9% 5.0% 4.7% 4.5%
India 4.9% -7.6% 9.0% 5.8% 6.8% 7.5% 7.0% 7.4%
Africa 3.9% -2.1% 3.5% 4.4% 4.1% 4.0% 4.0% 4.0%
World 3.2% -3.9% 4.9% 4.7% 3.7% 3.6% 3.4% 3.3%

Source: IMF / Oxford Economics.

Asia Pacific provides 90% of global oil demand growth

Global oil demand by region (mb/d)

2021 2022 2019-26 2019-26

Growth Growth
North America 25.3 222 23.8 24.5 24.7 24.7 24.6 24.6 -0.4% -0.7
Central and South America 6.6 59 6.3 6.6 6.7 6.7 6.8 6.9 0.7% 0.3
Europe 15.7 13.8 14.6 14.8 15.0 15.0 14.9 14.9 -0.8% -0.8
Africa 4.2 3.8 4.0 4.2 4.4 4.5 4.7 4.8 1.7% 0.5
Middle East 8.3 7.6 7.9 8.2 8.4 8.5 8.7 8.9 0.9% 0.6
Eurasia 4.4 4.2 4.3 4.4 4.5 4.6 4.6 4.7 1.1% 0.4
Asia Pacific 35.2 33.4 35.6 36.9 37.7 38.2 38.9 39.3 1.6% 4.1
World 99.7 91.0 96.5 99.4 101.2 102.3 103.2 104.1 0.6% 4.4
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Market Report: Oil 2021 Demand

Energy transitions
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Global oil demand must be cut now to meet 2050 net-zero targets

A reduction in global oil demand over the medium term is crucial to
reaching net-zero emissions ambitions, but formidable challenges
lie ahead. For a start, the transport sector, which makes up roughly
60% of total consumption, will have to lower its dependence on oll
for overall demand to decline. Buildings and industry as well as the
power and petrochemicals sectors must also burn less oil.
Efficiency gains and energy substitution will also be critical.

However, current government policies and industry plans show that
energy transition initiatives will have only a marginal impact on oll
demand over the next six years. This report forecasts a steady rise
in liquid fuel demand over the medium term, and by 2025 it will be
3.5 mb/d above the 2019 level. By comparison, in the World Energy
Outlook (WEOQO) 2020 Sustainable Development Scenario (SDS),
which maps out a trajectory consistent with global net-zero
emissions by 2070, oil demand falls by 3 mb/d over the same
period. A pathway to net-zero emissions globally by 2050 would
require even sharper falls.

It is encouraging that the world’s largest economies are aligning
behind a greater collective effort for the energy transition. Some
127 countries covering ~75% of global CO2 energy-related
emissions have stated net-zero carbon emissions ambitions for
2050 or 2060. However, by February 2021 only 12 countries had
proposed or enacted legislation.
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Leading the world on net-zero emissions policy is the

European Union, which has a 55% GHG reduction target for 2030
versus 1990. Legislative details, to be revealed in June 2021, will
likely focus on power and buildings in the next 10 years as strong
legislation of vehicle CO2 emissions already exists through 2030.
Transport and industry decarbonisation will accelerate post-2030.
To achieve this transition, the European Union will use higher
carbon prices as well as tougher policies supporting renewable
development and energy efficiency.

China’s President Xi announced last year a goal of carbon neutrality
before 2060, and subsequently a target of peak CO2 emissions
before 2030. The government will take this into account in preparing
its 14t five-year plan that will be ready later this year. Other Asian
nations such as South Korea and Japan have also announced
carbon neutrality by 2050.

Importantly, the United States officially re-joined the Paris
Agreement in mid-February after a four-year absence and unveiled
aggressive measures to tackle climate change. US President Biden
has pledged to decarbonise the power grid by 2035 and achieve
net-zero greenhouse gas emissions by 2050. Executive Orders
have also been signed to halt construction of the Keystone XL
pipeline and to temporarily ban oil and gas leasing on federal land.
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Oil demand off-course to meet sustainable development and net-zero targets

mb/d

Global oil demand forecast in Oil 2021, Sustainable Developments Scenario and Net-Zero Emissions by 2050 case
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IEA 2021. All rights reserved.

Notes: This report uses Oil Market Report definitions for oil demand, which comprises all liquid fuel deliveries, including biofuels. WEO scenarios separate biofuels
from oil liquids. For the purposes of this comparison, biofuel volumes have been removed from Oil 2021 historical and forecast demand (see page 100 for more
detail). Increased biofuels deployment is another pathway for lowering oil demand growth, but is not being discussed here due to the specifics of the Oil Market

Report definitions.
Source: World Energy Outlook, 2020.
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Tough policies and behavioural changes could spur 2026 oil demand peak

For oil demand to peak in coming years, strong policy initiatives and
behavioural changes must be pushed - otherwise the use of oil will
continue to rise through 2026.

One such action could be an acceleration of fuel efficiency, in
particular in the transport sector, which we already expect to lower
oil demand by 850 kb/d on average each year over the next few
years. If efficiency improvements are brought forward by one year,
oil demand could be 900 kb/d below our base case by 2026.

Governments could also encourage citizens to reduce car use by
creating incentives for teleworking. In our base case, those who
telework undertake one to two days a week of remote work in
OECD countries and less in non-OECD countries. This reduces
transport fuel demand by around 250 kb/d. If more teleworking is
encouraged, this volume could be much higher. With three days a
week in OECD countries and two days in major non-OECD
economies, we estimate that 800 kb/d per year of combined
gasoline and diesel demand could be saved.

In addition, if companies opt to reduce air business trips by half
from pre-pandemic levels and modest reductions are seen in other
air travel, jet fuel demand could be reduced by nearly 1 mb/d by

2026. Altogether, more teleworking and a fall in air transport
demand could bring a reduction of 1.7 mb/d in total oil demand.

In our base case, the global electric car fleet reaches 60 million by
2026. With stronger incentives from governments and cities,
(including improved charging infrastructure) the size of the fleet
could be increased by 50% to 90 million. Electric buses and 2-3
wheelers would also lower transport fuel demand. Overall, gasoline
and diesel demand would be reduced by a total of 1.6 mb/d at the
end of the forecast, or 500 kb/d more than our base case.

Further action would be required for oil demand to peak, however.
This would include tougher measures to reduce plastic demand and
further cuts to the amount of oil burned in the power sector.
Governments would need to take aggressive action to discourage
the use of internal combustion engines to reduce transport fuel
demand. Increased fuel taxes and the removal of subsidies would
also help to reduce oil use. And, finally, governments could take
measures to further reduce heating oil use in the northern
hemisphere. The combination of these actions, could achieve an
additional saving of 2.5 mb/d.

All these policies, it taken now, could save a total of 5.6 mb/d of oil
consumption and thus prevent oil demand returning to 2019 levels.
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It would take a significant combination of new measures to achieve a peak in oil demand
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Global oil demand by product
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Petrochemical sector drives demand growth in the medium term

Annual oil demand change vs 2019
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The petrochemical industry remains the largest source of oil demand growth

While the near-term recovery in global oil demand will primarily
stem from transportation fuels, it is the petrochemical sector that will
dominate growth over the medium term. Total ethane, LPG and
naphtha demand is expected to grow by 430 kb/d per year on
average over 2019-2026, of which more than two-thirds will be for
petrochemical feedstocks. With demand growth for all other
products slowing overall, LPG and naphtha will account for nearly
70% of gains compared with 2019 levels.

The use of LPG, ethane and naphtha as feedstock for the
petrochemical industry will increase in line with global economic
growth and rising plastic demand. Even during the Covid-19
pandemic in 2020, petrochemical products demand was relatively
sheltered as higher demand for medical protective equipment and
packaging partly offset a decline in manufacturing such as for the
automobile and construction industries.

The utilisation of petrochemical plants will fluctuate with demand
trends. Through the forecast period, we expect a utilisation rate for
existing capacity slightly below 85%. New capacity may have a
lower utilisation rate (70% to 80%) as capacity additions could
experience difficulties and delays. LPG and ethane demand growth
will be dominated by the United States and China, where another
wave of LPG/ethane cracker capacity additions is expected to come
online during the forecast period. LPG and ethane used as

petrochemical feedstocks will increase by 900 kb/d, or 130 kb/d per
year, over the 2019-2026 period.

Naphtha demand will increase by 1.2 mb/d in total and 170 kb/d per
year on average, as Asian countries continue to expand their
capacities. China will increase its naphtha feedstock demand by a
total of 475 kb/d in 2019-2026. India and the Russian Federation
(“Russia” hereafter) are expected to commission new crackers
during the same period and push naphtha demand up by 135 kb/d
and 90 kb/d, respectively.

There is a growing momentum for single use plastic bans, recycling
targets and other innovative plastic technologies. Governments and
institutions are starting to tax single use plastics or non-recycled
plastic used in packaging. However, in the medium term, these
initiatives are expected to have a moderate impact on overall
plastics consumption.

In an alternative scenario, we looked at what it would take to slow
global petrochemical demand growth. It could be reduced by a third
if governments were to take more stringent measures to ban
single-use plastics and, at the same time, nearly double the plastics
collection rate from 16% in 2020 to 28% by 2026.Under this
scenario, petrochemical feedstock demand could be lowered by
around 700 kb/d in 2026 versus our base case.
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Petrochemicals weather the pandemic

Demand changes in five-year intervals
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Petrochemical feedstocks demand supported by cracker additions
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Petrochemical plant additions led by the United States and Russia

Projects

INEOS Cracker, Antwerp
SINOPEC Gulei JV Cracker, Zhangzhou
PetroChina Cracker, Korla

Carbon Holdings Cracker, Ain Sokhna

HPCL-Mittal Energy Limited (HMEL) Cracker,
Bathinda

PT Lotte Chemical Titan Cracker, Merak
Dehloran Sepehr PC Cracker, Dehloran
Ganaveh-Dashtestan PC Cracker, Ganaveh
Nizhnekamskneftekhim Cracker 2, Nizhnekamsk
Sibur-Amur Cracker, Svobodny
Rosneft-VNHK Cracker, Nakhodka
Aramco-Sabic Cracker, Yanbu
Lotte-Hyundai Cracker, Daesan

GS Caltex Cracker, Yeosu

PTTGC Cracker 5, Map Ta Phut

Shell Cracker, Monaca

Exxon-SABIC Cracker, Corpus Christi
Formosa Cracker 1, St. James

Borouge Cracker 4, Ruwais

Source: Industry press and company reports.
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Selected petrochemical capacity additions
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Efficiency improvements and electric vehicles will reduce transport fuel demand growth

Efficiency improvements will occur for all fuels (not only road
transport fuels) and are expected to reduce the growth in oil
demand by roughly 850 kb/d per year over the forecast period.

The largest improvements will occur in the transport sector. The
European Union approved in 2019 a target of an average of 95 g of
CO2 per km for new passenger cars from 2020. It corresponds to a
consumption level of 4 litres/100 km for gasoline cars. The target
will decline to 81 g/km from 2025 onwards (3.3 1/100 km) and

59 g/km from 2030 onwards (2.3 I/km). Of course the targets will
largely be met by increasing sales of plugged electric vehicles
(EVs), but improving efficiency of ICE vehicles and full or mild-
hybrids (not plug-in) will also help. The market share of EVs in
European car sales jumped from 3% in 2019 to 11% in 2020, while
the share of full and mild hybrids rose from 5.7% in 2019 to 12% in
2020. The International Council on Clean Transportation (ICCT)
estimates that the average new European car CO2 emission
dropped from 122 g/km in 2019 to 107 g/km in 2020 (1 g/km per
month reduction in 2020 while in 2015-19 reduction was 0.6 g/km
per year).

In the United States, President Joe Biden signed an Executive
Order on his first day in office ordering the review of the previous
administration’s lowering of car fuel standards under the Safer
Affordable Fuel-Efficient (SAFE) rule to just 1.5% improvement per
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year for model years 2021-26. The Obama administration had
called for an annual fuel economy improvement of 5% under the
Corporate Average Fuel Economy standards (CAFE). The new US
administration is expected to return to standards closer to CAFE.
Canada generally sets targets similar to the United States.

India has a target of 4.8 litres/100 km for 2023 compared to a
current consumption of 5.5 litres/100 km, representing an
improvement of 1.5% per year. Chinese Phase V passenger car
fuel consumption standards, published at the end of 2019, reduces
fuel use for new cars to 4 litres/100 km by 2025 from 5 litres/km for
2020 under Phase V. Japan approved in 2019 a tightening of light
vehicle standards through 2030, requiring fuel consumption of
3.95 litres/100 km by 2030, or an improvement of 32% versus
average consumption in 2016. ASEAN countries target

5.4 litres/100 km by 2025 from a goal of 7.3 litres/100 km in 2015.

The IEA expects global electric car sales to reach over 12 million in
2026, with a total fleet size close to 60 million. More than half of all
electric cars will be situated in China, which took an early lead in
their development, a quarter in Europe, the rest in Japan, the
United States and other countries. By 2026, electric cars and buses
will displace more than 1 mb/d of oil demand — 700 kb/d of gasoline
demand and 300 kb/d of diesel — compared to 2020 levels.

1ea



Market Report: Oil 2021

Electric vehicles fleet should be close to 60 million in 2026
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Global gasoline demand has peaked

Global gasoline consumption is unlikely to ever return to its 2019
level. Strong growth in developing countries is no longer enough to
offset declines within the OECD, where fuel efficiency
improvements are making an impact. As a result, gasoline use falls
by 690 kb/d from 2019 through 2026, to 25.9 mb/d.

Gasoline demand fell by a record 2.9 mb/d in 2020, as many
governments asked the public to stay at home to reduce infection
rates. This is expected to continue into the early part of 2021, due to
the ongoing spread of the virus, but gasoline demand will recover

litres consumed per 100 km

by a strong 1.7 mb/d y-o0-y, as consumers progressively resume 9-

their normal activities once vaccines are widely distributed.

Consumption should continue to rise strongly in 2022, by 470 kb/d,
narrowing the gap with pre-pandemic levels. However, beyond that,
gasoline demand is likely to stagnate for several years. Demand
from OECD countries will fall by 200 kb/d on average from 2023 as
a result of the continued reduction in car fuel consumption as well
as displacement by EVs and biofuels. Car manufacturers will
introduce new, more fuel efficient models. By contrast, growth will
remain strong in countries such as Indonesia, India and China, as
middle-class consumers seek greater mobility. Growth from
non—-OECD countries will average just over 200 kb/d per year
between 2023 and 2026. Efficiency improvements will occur in the
non-OECD too, but will not be enough to offset growth from more
driving.
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Market Report: Oil 2021

Gasoline’s future is outside the OECD
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Teleworking likely to have a small but long-lasting demand impact

Efforts to halt the spread of Covid-19 triggered a huge increase in
the number of people working from home and this caused transport
fuel consumption (gasoline and diesel) to fall by more than 800 kb/d
in 2020, roughly one fifth of the total fall in road transport fuel
demand. The level of teleworking is expected to remain elevated in
2021 to support ongoing social distancing measures but easing
government restrictions will mute the subsequent impact. Remote
working is expected to continue to displace around 250 kb/d of oil
demand in the later years of the forecast as many companies and
employees maintain some of the new working practices.

Underlying the demand forecast is the assumption that, for the most
part, future teleworking will be limited to developed economies
where those that can will work from home one or two days a week
on average (double the 2019 level).

Prior to the pandemic, around 8% of the workforce teleworked (ILO
2020). While remote working is not even an option for many, for
example, those in the manufacturing and construction sectors,
recent studies suggest that up to 20% of jobs can be done from
home on an ongoing basis.

The potential is strongly linked to a country’s level of economic
development. Those with a higher GDP offer better access to the
required technology and tend to have more of the workforce in
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service sector jobs, for which there is less need to be physically
present in the office. Many firms, particularly in the tech, legal,
consulting and banking fields, have announced plans to shift to
indefinite teleworking, or a hybrid model, thereby saving money on
office rental and offering employees additional flexibility.

Most surveys available in the early part of 2021 point to the fact the
majority of service workers (90%+) would enjoy a mix of office and
remote work in the future, with only a minority of respondents
(around 25%) are keen on a fully remote arrangement. Most people
would also consider going to a decentralised office closer to home.
However, these arrangements are unlikely to affect workers in
non-service industries.

The largest impact on oil demand will be seen in the United States
and Europe, where up to 40% of jobs can be done from home. In
the non-OECD, at most 25% of jobs are suitable for teleworking and
even in countries likely to permanently adopt the practice, such as
Brazil and India, the impact on total fuel consumption is negligible.

A future marked by more teleworking would have a larger impact on
oil demand trends. In a scenario where workers in the OECD and
largest non-OECD countries work from home three and two days a
week, respectively, consumption would be around 900 kb/d lower in
2026 compared to our base case.
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Gasoil: A tale of two worlds

The Covid crisis led to a decline of 1.8 mb/d, or 6%, in global gasoil
demand in 2020. Road diesel demand fell by 8% and other gasoil
use (heating, marine fuel and industry) declined by 4%. While diesel
consumed in personal cars fell in line with government-imposed
lockdowns, especially in Europe, truck traffic remained resilient on
strong demand for goods transportation.

Industrial production and goods transportation will continue to
support global gasoil consumption in the medium term, with
demand expected to recover to the 2019 level by 2022. However,
OECD gasoil demand will never return to the levels of 2019.

We expect OECD gasoil demand to increase through 2022 in line
with a strong recovery in economic activity, but to contract
thereafter on low growth in industrial production, fuel efficiency
gains, and due to a strong slowdown in diesel vehicle sales in
Europe. European gasoil demand is set to decline by 570 kb/d
between 2019 and 2026. During the same period, OECD Asia
demand will contract by 110 kb/d and North American demand by
190 kb/d.

Non-OECD gasoil demand, by contrast, reaches its 2019 levels as
early as 2021, and continues to post strong growth thereafter.
Gasoil demand in non-OECD Asia increases by 830 kb/d from 2019
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to 2026, supported by China and India in particular. Gasoil demand
is also expected to increase in other non-OECD economies, by
120 kb/d in Latin America and 290 kb/d in Africa/Middle East.

Regional gasoil demand indexes
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Changes in the European car fleet: City policies to keep diesel cars out

Since the Dieselgate scandal in 2015, the share of diesel vehicles in

new car registrations in Europe has fallen from 52% in 2015 to less
than 30% currently. Several European cities have announced that
they will ban diesel cars from inner cities, including Oslo, Paris,
Rome, Hamburg and Madrid, from 2024. Many other cities
announced a similar ban starting between 2025 and 2030.
According to Bloomberg, a total of 24 European cities (with
population of 62 million) are banning diesel engine cars over the
next decade.

As a result, diesel car demand has fallen and the share of diesel
engine cars in the total European internal combustion engine (ICE)
car fleet is expected to decline from more than 50% in 2018 to less
than 44% in 2026. We estimate that the change in car fleet
composition could reduce diesel demand in Europe by 150 kb/d

by 2026.

Gasoline cars are not really benefitting from the shift. In 2020,
conventional ICE cars lost market share in the European Union
representing only 75% of total passenger car sales in 2020. Total
car sales declined by 3 million units due to the Coivd-19 crisis, with
gasoline and diesel cars hit the hardest. Gasoline cars sales
dropped by 37% and diesel car sales by 32%. Battery electric
vehicles sales, by contrast, rose by 117% and plug-in hybrids by
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262%. The share of electric cars jumped from 3% in 2019 to 11% in
2020. Plug-in hybrid and battery electric car sales have been
boosted in part by government incentives in response to the
Covid-19 crisis.

Several European cities are announcing a phasing-out of all ICE
cars as of 2030, including Stockholm, Paris, Amsterdam, Bergen
and Oslo. Others, such as Tokyo, London, New York or Los
Angeles have 2050 all-electric targets. In China, cities set goals
regarding the share of electric vehicles on the road by the end of
the 13" Five—Year Plan period (2016-2020). These goals were
generally outpaced by 2019. Shenzhen, for example, had a goal of
3-5% of electric vehicles in 2020 and achieved more than 10% in
2019.

Policy measures to discourage the use of diesel cars, and more
generally ICE cars in cities, should have a moderate but intensifying
impact on diesel consumption in the next five years. Later on,
additional constraints on the sales and use of ICE cars are likely to
significantly impact transport fuel demand.
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Jet fuel demand hardest hit by pandemic regulations halting travel

Out of all oil products, jet fuel was proportionally the most affected
by the pandemic, as governments closed international borders,
business meetings and conferences went online, and consumers
cancelled holidays. Given the time it takes to achieve vaccine
protection, the recovery of jet fuel to pre-pandemic levels is likely to
be more gradual than for gasoline and diesel. We expect jet fuel
and kerosene demand to grow just 830 kb/d in 2021, less than a
quarter of the volume lost in 2020, as governments wait until the
second half of the year to allow cross-border traffic to reopen and
as consumers remain cautious about international travel. Most of
the growth is likely to occur in domestic or short-haul international
travel.

There is pent-up demand for travel from well-off consumers, but it
will not be visible until 2022 when we expect jet and kerosene
consumption to grow 1.4 mb/d y-o0-y. In volume terms, the Americas
and Asian regions will see the highest growth, but in relative terms,
Europe and Latin America will increase the most, as they were
particularly affected by the Covid-19 crisis. The economic situation
and the virus’ persistence in some parts of the world will combine to
hold travel below pre-pandemic levels of consumption until the
second half of 2023, or the first half of 2024. Those
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who have suffered financially because of job losses or business
failures will not have the means to travel, which will weigh on the
industry in the medium term.

Finally, the decision by many airlines to retire older, less efficient
aircrafts will reduce fuel consumption. In our forecasts, annual
demand growth slows to 820 kb/d in 2023, 260 kb/d in 2024, and
130 kb/d for the rest of the forecast. By the end of the forecast
period, growth in demand is more prominent in non—-OECD
countries, due to the impact of a growing middle class that is
increasingly keen to travel.

Business travel, which nearly ground to a halt in 2020, is expected
to return progressively over the forecast period. By 2026, we
estimate that business travel will be back to 90% of its pre-crisis
levels. With business travel estimated to represent roughly 20% of
air-traffic demand, an expected 10% reduction in business trips
would cut less than 150 kb/d of jet fuel demand in 2026. This
assumes that, while some conferences move online in order to
reach a broader audience, the vast majority of industry events
return to being physical meetings.
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Jet fuel demand only returns to pre-pandemic level by 2024
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Fuel oil demand: IMO 2020 resulted in a very strong increase in VLSFO

The International Maritime Organization’s (IMO) switch to low
sulphur bunker fuel continues to shape global fuel oil markets.
International bunkers represent more than 3 mb/d of a total 6 mb/d
of fuel oil demand. In 2020, due to the Covid crisis and a decline in
international trade, bunker demand is estimated to have fallen by
4.3%. As the new IMO rules were introduced, we estimate that
higher sulphur fuel oil (HSFO) consumption more than halved, to
1.1 mb/d as ship operators switched to marine gasoil and very low
sulphur fuel oil (VLSFO) to comply.

The new VLSFO fuel benefited the most from the switch, increasing
by a sharp 1.4 mb/d in 2020. VLSFO demand increased rapidly in
major bunkering hubs such as Fujairah, Rotterdam and Singapore.
In Rotterdam, HSFO demand declined by 12% g-o0-q in 1Q20,
replaced by VLSFO. In Singapore the switch was more spectacular,
with HSFO consumption dropping from 750 kb/d in most of 2019 to
190 kb/d in 2020. VLSFO demand jumped from 15 kb/d in the first
three quarters of 2019 to 615 kb/d in 2020.

Marine gasoil demand benefited from a small boost of 110 kb/d in
2020 (+13%) but is unlikely to grow in the medium term, as it will be
replaced by other fuels such as VLSFO or HSFO (with the
deployment of scrubbers). Bunker demand will increase by 160 kb/d
in 2021 and by 55 kb/d per year thereafter, to reach