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Energy transition

* Who will benefit and who will lose? ((International) Political Economy)
* What will be power & influence effects? (IR)

* What will be the security consequences? (Security studies)



Regional impact of the transition
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Macroeconomics of the MENA region

* For 5 regional oil exporters (Libya, Kuwait, Irag, Oman, SA), more than 40% of GDP
based on oil and oil-related government activities.

* Four other (Qatar, Algeria, UAE, Bahrain) varies between 20-40%.

* Main sources of manufacturing value-added are refinery, chemical and
mining/extractive industries, construction.

* In some MENA countries oil is the primary source of fiscal revenues. Non-oil fiscal
revenues, however, often also relate to oil industry (Qatar — practically all
investment income and the bulk of corporate income tax from Qatar Petroleum).

* Oil makes more than 50% of total exports from MENA oil exporting countries.
Limited economic diversification.



GDP composition of MENA countries, 2016
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Oil and non-oil fiscal revenue in selected MENA
countries, 2016 (% of general government revenue)
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Oil and non-oil exports in MENA countries, 2016
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Note: Low shares of oil in exports from the UAE and Bahrain are because non-oil exports include a
large share of re-exports.



Public sector employment in selected MENA countries
(% of total employment of nationals)
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High shares of public employment in usually protected jobs with high wages contributes to
low labour productivity of MENA oil-exporting countries. Emphasized by imported cheap
non-national labour (since 80s), reducing productivity also in private sector. That prevents its
development to internationally competitive form.



Labour productivity in selected oil-importing and oil-

exporting MENA countries
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Post tax energy subsidies in selected MENA countries,
2015
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Changes in primary energy supply and GDP
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Population
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Expected population growth between 2015-2050
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Saudi reaction to Arab Spring (2011)

 510.6 billion in new funding for housing loans via Real Estate Development Fund.
« $57.9 billion in funding to increase the capital of the Saudi Credit Bank.

* 5266 million to enable social insurance to increase the number of family members
covered.

« 5320 million to expand social services.

* 5933 million to help the needy repair their homes and pay utility bills.

« 5127 million to support programs for needy students at the Ministry of Education.
* 53,9 billion to support the General Housing Authority.

* A 15% pay increase for state employees.

* A50% increase in the annual allocations for charitable organizations.

e 27 million annually alocation to project of the National Charitable Fund.



Oil-related sovereign wealth funds

Country 1s0O3 Region Value per capita 2 Gt
code (bnSs) (kS) revenue
United Arab Emirates ARE Middle-East 1214 134 304% BO5%
Saudi Arabia S5AL Middle-East 792 26 106%6 284%
Kuwait KWT Middle-East 592 158 362% 52 7%
Qatar QAT Middle-East 256 118 122% 257%
Iran IRN Middle-East 62 1 15% 100%6
Oman OMMN Middle-East 40 9 A49% 103%6
Irag IRCL Middle-East 1 0 0% 1%
Libya LBY Morth Africa 66 11 160%6 392%
Algeria DZA MNorth Africa 50 1 23% 70%%
Angola AGO Sub-5aharan Africa 5 (8] 4% 10%6
Nigeria NG A Sub-5aharan Africa 1 0 0% 2%
Russia RUS Other: CIS 139 1 7% 20%
Kazakhstan KAZ Other: CIS 79 5 36% 149%
Azerbaijan AZE Other: CIS 37 4 50% 128%
Canada CAMN Other: Americas 18 0 1% 3%
Mexico MEX Other: Americas 6 0 0% 2%
Venezuela WVEM Other: Americas 1 0 0% 1%
MO rwray NOR Other: Europe 848 165 170% 316%




The fiscal break-even price of oil (2017)
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Who will benefit?



Value distribution in the supply chains
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China Dominates Clean-Technology Supply Chains

Asian nation's share of global manufacturing capacity is above 80% in 11
segments
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Building the new system



Democratization of the energy system ownership

Ownership of global power generation Ownership of installed RE capacity
capacity commissioned in 2015 in Germany (2012)

Fossil fuel, nuclear, hydropower Wind, solar, other renewables
176 GW 122 GW
Households, communities, Households,
autoproducers communities, | nvestment
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Power, influence, and security implications



Electrify everything = increase complexity
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Sector coupling - an integrated energy system based on renewable electricity
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Will we have enough materials to power the transition?

Total material requirements for the energy transition

Based on an International Energy Agency's (IEA) scenario to keep global temperature rise to 1.75°C be 2100. Total material requirements includes the
minerals and metals used for energy production, plus all waste rock that needs to be moved to extract them.
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https://www.sustainabilitybynumbers.com/p/energy-transition-materials

The

Economist

Will new energy materials breed new Saudi Arabias?
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SPECIAL REPORT: THE GEOPOLITICS OF ENERGY

Clean could get dirty

A scramble for the minerals used in
renewable energy is under way

America produces few of the commodities it needs
I Print edition | Special report > o o @ 6
Mar 15th 2018

TO GLIMPSE A potentially troubling side of the clean-energy business, look
at the giant Anglo-Swiss oil-trading firms. They are betting on a scramble

for battery materials to power electric vehicles.

DR Congo produces 60% of the world’s cobalt
South Africa controls over 75% of platinum

China produces 95% of rare earth minerals
and controls nearly half of the world’s lithium

China halted shipments of rare earths to
Japan over fishing dispute in 2010




IN 2021

IRON ORE @™ - 1000000 tonnes

2,600,000,000 tonnes

= ! 78 The world produced roughly 2.8 billion tonnes of metals in 2021.
/‘___Tgl: Here are all the metals we mined, visualized on the same scale.

LARGEST END-USE Steelmaking Construction @ Chemicals Alloying Agents
Energy/Batteries Magnets Electronics Other

INDUSTRIAL METALS TECHNOLOGY AND

181,579,892 tonnes PRECIOUS METALS
1,474,889 tonnes

ELEMENTS |®)] Source: USGS Mineral Commodity Summaries (2022) 2;%’;3]‘::;‘]‘"{;’:2;: Z‘;’ i iﬁf{;ﬂ‘;g;’:&eg}‘o‘j;‘:’““’°" ‘Smelter/refinery production. Represents titanium mineral concentrate production. ELEMENTSVISUALCAPITALIST.COM

Sources: USGS, visual capitalist


https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf
https://www.visualcapitalist.com/all-the-metals-we-mined-in-2021-visualized/

