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Charting Saudi Energy Flows
KAPSARC has developed an energy flow chart for Saudi Arabia. The graphic provides a
comprehensive view of the Kingdom’s energy profile, breaking down energy supply by source,
sector, and electric power.
In 2018 (the latest year of data available),1 Saudi Arabia produced 660 megatonnes of oil
equivalent (Mtoe) of primary energy. In the same period, the Kingdom imported approximately 46
Mtoe and exported 495 Mtoe, making the country one of the largest net exporters of energy in the
world.
Figure 1: Primary Energy in Saudi Arabia (Mtoe).
<1% STOCK CHANGE 4
IMPORTS 6% 46
NATURAL GAS
11% 79

TOTAL PRIMARY
ENERGY SUPPLY

30%
212

P
R
O
D
U
C
T
I
O
N

PETROLEUM
82%

ENERGY
EXPORTS

70%

581
<1% OTHER 0.05

495
<1% INTERNATIONAL
BUNKERS 3

Source: KAPSARC, IEF.

KAPSARC in conjunction with the International Energy Forum (IEF) collected and compiled this dataset to create
“KAPSARC Saudi Arabia Energy Balances.” Originally measured in different units, the dataset was converted to
megatonnes of oil equivalent. This KAPSARC-IEF energy balance consolidation exercise of publicly available datasets
was largely successful, and sees a consistency among other reports within a 5% margin. There are opportunities for
further improvements, especially on the granularity of energy consumption. For more information and to access the
dataset visit the KAPSARC Data Portal: https://apps.kapsarc.org/appboard/ebalance
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The focus of the flow chart is on total primary energy supply (TPES), the upper right box of Figure
1. TPES is the energy contained in raw fuels available for consumption. It is the sum of production
and imports minus exports, international marine and aviation bunkers, plus or minus any stock
changes.
In 2018, TPES amounted to 212 Mtoe. Saudi Arabia sources most of this energy via domestically
produced hydrocarbons (99%+). However, the shares of solar, wind, and other alternative fuels are
beginning to grow, albeit from a very low base.
Approximately 90 Mtoe of TPES goes to the electric power sector. We have broken down the
electric power sector to show which primary sources of energy produce electricity, and to which
end-use sectors this electricity flows.2 The chart shows both electricity consumption and the
amount of electrical system energy losses from transformation through to transmission and
distribution. Saudi Arabia loses nearly three quarters of the energy consumed by its power sector,
a large amount due to many inefficiencies. However, it is not too far off the United States, which
currently loses about two thirds.
For both countries, the majority of losses occur in the transformation process when converting one
form of energy to another. It is important to note that other types of energy losses occur in each of
the end-use sectors, such as when cars burn gasoline in the transport sector. However, this data is
not collected and so is not displayed.
Figure 2: Saudi Primary Energy Demand by Source and Sector in Mtoe.
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Note: Built using KAPSARC Saudi Arabia Energy Balances.
Primary energy supply in 2018. Measured in different units and
converted to megatonnes of oil equivalent (Mtoe). Agriculture,
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wind’ (the former is consumed by the residential sector and the
latter is used for electricity generation for the residential and
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Credit goes to the U.S. Energy Information Administration, which incepted this flow chart design for the United States
and to Dr. Howard Gruenspecht (Massachusetts Institute of Technology) who provided feedback on this analysis of
Saudi Arabia.
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Petroleum is the largest source of energy in Saudi Arabia, satisfying 63% of the country’s primary
energy needs (Figure 2). The transport and electric power sectors are the largest consumers of oil
in the Kingdom. A significant amount of petroleum also goes to ‘non-energy use,’ including fuels
used for chemical feedstocks and non-energy products. For example, Saudi Arabia has a large
petrochemical industry, which uses both petroleum and natural gas as raw materials to produce
various synthetic products.
Saudi Arabia consumes all its natural gas domestically. The industrial sector uses about one
quarter of total Saudi gas, primarily to power chemical and petrochemical facilities. However, it
is the electric power sector that uses the bulk of natural gas, with the country making increasing
efforts to transition away from burning petroleum for electricity generation. These efforts help free
up more crude oil for export and for greater non-energy use within the Kingdom, which will lead to
changes in the energy flows depicted in this chart.
The chart is likely to see other significant changes in the coming years. Saudi Arabia has an
enormous potential for solar power generation. Just last year the Kingdom connected its first
utility-scale solar photovoltaic project to the national grid, and there are several other projects in
the pipeline. There are also major plans for wind power, with the 400-megawatt Dumat Al Jandal
project soon to become the country’s first wind farm. The Kingdom also intends to develop a large
amount of green hydrogen for a variety of feedstock and energy uses, with one plant already
under construction in Neom.
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