/- Independent Statistics & Analysis
[

U.S. Energy Information
cla at

Administration

Country Analysis Executive Summary: Saudi Arabia

Last Updated: December 2, 2021

Overview

Saudi Arabia holds 15% of the world's proved oil reserves.! Itis the largest exporter of crude oil
in the world? and maintains the world's largest crude oil production capacity at nearly 12 million
barrels per day, including capacity from the Neutral Zone that is shared with Kuwait. 3 Saudi
Arabiais the largest crude oil producer in OPEC and the second-largest total petroleum liquids
producer in the world after the United States (Figure 1).4

Saudi Arabia, one of the key members of the OPEC+ agreement, reduced production in order to
rebalance the global oil market, reduce record-high oil inventory levels, and stabilize volatile
crude oil prices in 2020 as a result of the economic downturn and restriction measures taken as
a result of the global COVID-19 pandemic. Saudi Arabia initially reduced its production by 3.1
million barrels per day (b/d) as part of the OPEC+ agreement that beganin April 2020.° Saudi
Arabia has increased production each month since February 2021, and, by October 2021, their
production returned toan estimated 9.8 million b/d, similar to the level at the beginning of
2020.

Petroleum exports account for a large share of Saudi Arabia’s economy. They accounted for
nearly 70% of the country’s total exports in terms of value in 2020, and about 53% of the Saudi
government’srevenues were oil-based. ® Real GDPfell by 4.1%in 2020 as a result of the
decrease in global oil demand driven by the COVID-19 pandemic and voluntary cuts to oil
production to comply with the OPEC+ agreement.” Saudi Arabia’s oil revenues fell between
2018 and 2020 because average crude oil prices and oil export volumes declined during this
time period. EIA estimatesthat Saudi Arabia’s net oil export revenues totaled $202 billion in
2019, compared with $238 billion (in 2019 dollars) in 2018. We expect that the oil price declines
and production cuts in 2020 further reduced Saudi Arabia’s net oil export revenues. 8

Saudi Arabia consumed an estimated 10 quadrillion British thermal units of total primary energy
in 2020, making it the second-largest energy consumer in the Middle East, behind Iran, and the
11th-largest energy consumer in the world. Oil accounted for 62% of the country’s energy
consumption in 2020, and natural gasaccounted for 38%. Natural gassupplies and processing
capacity has risen since 2015, but oil production has declined during this period, which has
allowed natural gas to replace a significant portion of crude oil burned for power generation.
Solar energy and coal contributed only slight amounts to Saudi Arabia’s energy consumption.?®


https://www.opec.org/opec_web/en/press_room/5891.htm
https://www.eia.gov/beta/international/regions-topics.cfm?RegionTopicID=OPEC

Figure 1. Petroleum and other liquid fuels production
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Petroleum and other liquids

e At theend of 2020, Saudi Arabia held the world’s second-largest proved oil reserves, at 259
billion barrels, representing 31% of proved reserves in the Middle East and 15% of global
reserves, according to Oil and Gas Journal.1° Saudi Arabia’s major fields are located both
onshore and offshore in the eastern part of the country.

e Totalail production, which includes crude oil, condensates, and natural gas liquids, in Saudi
Arabia has declined since 2018, when output reached 12.1 million b/d (Figure 2). Saudi Arabia
produced, on average, 10.8 million b/d of total petroleum liquids in 2020, of which 9.2 million
b/d was crude oil and about 1.6 million b/d was non-crude liquids. Saudi Arabia, which holds the
world’s largest spare crude oil capacity, affects global oil markets by quickly increasing or
decreasing its oil production.

e Saudi Arabia’scrude oil production in 2020 was 9.2 million b/d, a 10-year low, as a result of its
commitment to the April 2020 OPEC+ agreement to curtail oil production. Before the OPEC+
agreement wassigned, Saudi Arabia’s crude oil production was a record-high 11.6 million b/d in
April 2020. Saudi Arabia’s defined agreement cuts and an additional voluntary 1.0 million b/d
reduction for one month led to crude oil output falling to 7.7 million b/d in June 2020.

e InJanuary 2021, OPEC+ participantsraised production by 150,000 b/d, 1! but Saudi Arabia
volunteered another additional cut of 1.0 million b/d from February through April 2021 because
of low global oil demand growth and high global supply inventories that resulted from renewed
COVID-19 containment measures. During the first half of 2021, Saudi Arabia’s crude oil
production fell to an average of 8.5 million b/d. Based on the outcome of the July 2021 OPEC+



meeting, we forecast that Saudi Arabia will graduallyincrease its production through the second
half of 2021.12

Saudi Arabia and Kuwait agreed at the end of 2019 to restart production in the Partial Neutral
Zone (PNZ) after a five-year shutdown, and as a result, production beganin early 2020 at the
Wafra and Al-Khafji fields. By April 2021, PNZ oil production rose to an estimated 270,000 b/d. 13
Saudi Arabia, the largest oil-consumer in the Middle East, consumed 2.9 million barrels per day
(b/d) of petroleum products and crude oil in 2020, down from 3.1 million b/d in 2019, primarily
as a result of the global COVID-19 pandemic and accompanying economic and industrial
downturns. 1 Consumption of gasoline and jet fuel, the key transportation fuels in Saudi Arabia,
decreased considerably. However, the higher consumption of fuel oil for the power sector
partially offset the gasoline and jet fuel declines. >

The OPEC+ agreement reduced natural gassupply from fields associated with oil production,
leading Saudi Arabia’s power plants to rely on more fuel oil and crude oil as generation sources,
especially during the peak demand season in summer. 16 Overall, fuel oil demand reached a
record high in 2020 of 600,000 b/d, according to data from the Joint Oil Development Initiative
(Jobi).t7

Crude oil consumption for power generation rose slightly from a 10-year low of 410,000 b/d in
2018 to more than 420,000 b/d in both 2019 and 2020, according to JODI data.81n 2020,
decreasing global oil demand and significant crude oil production cuts constrained Saudi
Arabia’s crude oil exports, lowered associated gas production, and increased crude oil and fuel
oil consumption for power generation (mainly during the summer). Direct crude oil burn from
July through September 2020 averaged 654,000 b/d, up from 545,000 b/d during the same time
in 2019.'° The Saudi government maintains its long-term policy to displace more crude oil and
fuel oil with less-polluting sources such as natural gasand renewable energyin its power sector.
As the OPEC+ countries gradually reverse their significant production cuts in 2021 from the April
2020 OPEC+ agreement and Saudi Arabia continues to expand its natural gas infrastructure, we
expect Saudi Arabia’s power sector to reduce its consumption of crude oil for power
generation.?0



Figure 2. Saudi Arabia's petroleum and other liquid fuels production
million barrels per day and consumption
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Figure 3. Crude oil used at power stations in Saudi Arabia
thousand barrels per day
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Exports

Saudi Arabia exported an estimated 6.6 million b/d of crude oil in 2020, down nearly 300,000
b/d from 2019, according to Global Trade Tracker (GTT). A 570,000 b/d decline in petroleum
production combined with a decline in global demand caused exports to drop in 2020.21

Asia received an estimated 77% of Saudi Arabia's crude oil exports (Figure 4) in 2020 and more
than one-third of its refined petroleum products (Figure 5). Asia’s oil demand and refining



capacity grew significantly in the past decade, and it increased its share of Saudi Arabia’scrude
oil exports during that time. Other regions thatimport Saudi Arabia’s crude oil include Europe
(10%), the Americas (9%), Africa (3%), and other Middle Eastern countries (1%). 22

e The United Statesimported an average of 0.5 million b/d of total petroleum liquids from Saudi
Arabiain 2020, most of which wascrude oil. U.S. crude oil imports from Saudi Arabia have been
generally declining since 2012 as U.S. produces more of its own crude oil and imports more
crude oil from Canada. 23

e In 2020, Saudi Arabia exported nearly 900,000 b/d of petroleum products, and most of these
exports went to Europe and Asia, according to GTT (Figure 5).

Figure 4. Saudi Arabia's crude oil exports by destination, 2020
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Figure 5. Saudi Arabia's refined products exports by destination, 2020
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Natural gas

Saudi Arabia (including the NeutralZone) had proved natural gas reserves of 333 trillion cubic
feet (Tcf) as of January 2021, the sixth largest in the world behind Russia, Iran, Qatar, the United
States, and Turkmenistan. 24

Saudi Arabia’sdry natural gas production exceeded 4 Tcffor the first time in 2020, marking a
30% increase since 2010 (Figure 6).2> The mix of natural gas from fields associated with crude oil
production (associated gas) and natural gas from fields not associated with oil production
(nonassociated gas) shifted during this period. The rapid development of nonassociated gas
fields, especially since 2015, bolstered growth in total domestic natural gas production.
However, growthin total natural gas production beganto slow in 2017 because of declining
associated gas production.2® Associated gas, which accounted for more than 80% of Saudi
Arabia’s natural gas production in 2016, provided about half of the country’s naturalgas
production in 2020 (Figure 7). 27

Saudi Aramco commissioned the Fadhili naturalgasprocessing plant in 2019, which began
processing natural gasfrom nonassociated fields in the easternregion.28 Growth in Saudi
Arabia’s natural gassupply in the next few yearswill hinge on the return of some associated gas
production that was shut in during Saudi Arabia’s crude oil production cuts and the continued
growth of nonassociated gas production.

Saudi Arabia vented or flared approximately 80 billion cubic feet (Bcf) of naturalgas, about 2%
of its dry natural gas production, in 2020.% Aramco’s widespread natural gasinfrastructure can
capture, process, and transport most of the country’s associated gas production, reducing the
need for flaring. Saudi Arabia intends to eliminate flaring by 2030 as a part of the World Bank’s
zeroflaring initiative. 30



Saudi Arabia does not import or export naturalgas, and all natural gas consumption is met by
domestic production. The power sectorand industrial sector, primarily petrochemicals,
consume most of the natural gasproduced in Saudi Arabia. 3! The Saudi government plans to
replace crude oil, fuel oil, and diesel with naturalgas and renewable energy for power
generation by 2030, which would likely increase naturalgas demand and investment for natural
gas supply in the next several years. However, this target will be difficult to reach given the
country’s limited progress in phasing out crude oil, fuel oil, and diesel fuel to date.
Naturalgasconsumption in Saudi Arabia varies by region. The eastern and central regions
consumed natural gas for 97% and 72% of their power generation, respectively, in 2019.
However, the western and southern regions consumed petroleum liquids for almost all of their
power generation because they lack sufficient natural gas pipeline capacity from the eastern
fields, where most of the country’s production is located. 32 Expanding the natural gas pipeline
and processing capacitiesto the westernand southern regions could help meet more natural
gas demand in those regions and reduce oil burning in the power sector. 33

Figure 6. Saudi Arabia's dry natural gas production and consumption,
trillion cubic feet 2000-2020
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Figure 7. Saudi Arabia's natural gas production, 2000-2020
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Electricity

Saudi Arabia generated more electric power in the Middle East than any other country, with an
estimated 362 terawatthoursin 2019, which was about the same as in 2018.34 After increasing
atan average annual rate of 6% between 2000 and 2015, growth in power generation declined
significantly because population growth slowed, GDP growth slowed, energy efficiency and
demand-side management measures were implemented, and electricity prices increased
between 2016 and 2018. 3> Power generation declined by 1% in 2020, according to data from BP
Statistical Review of World Energy 2021, as a result of the economic slowdown from the COVID-
19 pandemic. 3¢ Residential power use rose because of the COVID-19-related lockdowns and
restrictions, but electricity sales to the commercial and government sectors fell. 3’

Saudi Arabia fueled nearly all of its electricity generation with naturalgas (61%) and crude oil
(39%) in 2020, although the Saudi government plans to diversify fuels consumed for electricity
output to increase available crude oil for export and toreduce its carbon emissions (Figure 8).
The share of natural gasrose substantially over the past decade from 42% of total power
generationin 2010 because of expanded natural gas-fired generation capacity that is supported
by higher production.3® In 2019 and 2020, growthin natural gas production slowed substantially,
which encouraged crude oil use in the power sector, particularly during the peak summer
season. The Saudi government intends to replace most of the crude oil burn and diesel-fired
power generatorswith natural gas and heavy fuel oil in the next few years.3°



Although solar generation accounted for an insignificant share of total power generation,
several utility-scale solar projects are under development.“? The Saudi government aims to
develop electricity plants powered by solar and wind energy during the next decade, but
building these plants will depend on their cost competitiveness against fossil fuels, energy
pricing policies set by the Saudi government, and sufficient investment in project development.
Some regions of the country are remote and not connected to the natural gas system, and the
Saudi government plans to replace some of the oil used for power generation with renewables
(mostly solar).4?

Saudi Arabia recently began developing large-scale renewable energy projects through its
National Renewable Energy Program of Saudi Arabia (NREP)to meet its ambitious renewable
energy goals. ACWA Power, a developer of power generation and water desalination plants,
connected the 300-megawatt (MW) Sakaka solar power plant (the country’s first utility-scale
renewable energy project) to the electric grid in November 2019.42 The 400-MW Dumat Al
Jandal wind farm, Saudi Arabia’s first commercial wind project, came online in August 2021.43In
April 2021, Saudi Arabia signed power purchase agreementsfor seven solar projects with a
combined capacity of 3 gigawatts. These projectsare slatedto come online during the next few
years.*4

Figure 8. Saudi Arabia's electric power generation by
fuel, 2020 solar
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