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Assumptions About Putin’s War

* No return to status quo ante 2/22/22

e Putin will not surrender — long-term, “frozen” conflict

* War crimes
* Reparations

* Remarkable US/European (and beyond) consensus will fray
* Sanctions (especially financial) will be difficult to unwind

e Short-term priority “energy security” in Europe
e Unknown: will it stimulate or slow the move to renewable and non-fossil energy?
* How to replace Russian (natural) gas

* Complicated intersection of geopolitics (national security) /energy
security/climate change

* NB: Kennan’s “Long Telegram” remains valid
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Supply of Energy

Gas (geopolitics) is not the same as oil (wealth)...
...but then came Putin’s War
Markets matter — it’s a matter of supply and demand



Crude oil prices 1861-2020

US dollars per barrel, world events
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The 10 largest

Oi | 1 o rod ucers an d Country Million barrels per day  Share of world total

share of total United States 18.61 20%

world oil Saudi Arabia 10.81 12%

- - Russia 10.50 11%

production? in

20203 Canada 5.23 6%
China 4.86 5%
Iraq 4.16 4%
United Arab Emirates 3.78 4%
Brazil 3.77 4%
Iran 3.01 3%
—,
Kuwait 2.75 3%
Total top 10 67.49 72%
World total 93.86 Source EIA

https://www.eia.gov/to
ols/fags/faq.php?id=709
&t=6



Don’t Forget Demand

Importance of Supply Chain Disruptions



What Does This Say About Energy Security —and
Geopolitics?

Created by BCMM — Brilliant Maps

{. There are more people living inside
'Z@_}”this circle than outside of it.

If the world were a viIIage of 100, 61 would be Asians from statoil Energy Perspectives
2017



How Do We (Universal)Want Our Energy?
Core of Energy Security

* Abundant

» Affordable

* Reliable

* Clean

* Diversified supply
* Accessible

From manuscript by Berneli & Simon



Primary energy

World consumption Shares of global primary energy
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Complex Interactions and Public
Policy Choices



Changing structure of global energy system according to BP
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Geopolitics: Europe, Russia
and the US

Not only about maps, but economics, technology and infrastructure

Not only oil and gas but renewables


https://www.themoscowtimes.com/2021/10/20/gazprom-rejects-gas-supply-increase-to-europe-a75344

Halford Mackinder: Heartland Theory
The Geographical Pivot of History (1904)

Icy sea

Pivot Area

In 1919, Mackinder summarized his theory as:
"Who rules East Europe commands the Heartland; who rules the Heartland commands the World-Island; who rules the World-
Island controls the world."!



21st Century “Pivot Area/Heartland” -- Geopolitics 101

. S
o

Ukraine

c Mol
Romania

Black Sea\
A — =N

SR = S YGeorgia
=

7

A
¥ o Turkey Q
Sl

Cyprus
s ? Syria
& Israel
LJor,

Egsfpt\

I
- l\l Arabian
Sea

Sudan

Indian

L

(&
500 10]00me

Ocean

ters +

-qﬁ-"’j 5o {@ 1000 Miles £

Boundary representation is
not necessarily authoritative.




New Silk Roads | China is assembling new trade routes, hinding other regions closer to it
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Geo-economics 101 — trade, infrastructure, energy

The Wall Street Journal


https://www.project-syndicate.org/commentary/china-belt-and-road-grand-strategy-by-joseph-s--nye-2017-06

Geo-technology 101?

Lowel" 48 states shale plays
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home. But the unconventional oil boom he helped launch had even bigger and more
widespread impacts. It altered geopolitics in ways Mitchell couldn’t have foreseen....”

O’Sullivan pg. 40



Do Rare Earth and Battery-related Mineral Producers
Become the OPEC of the 215t Century?

[ NEODYMIUM 1 CoPPER I LiTHIUM W Cogalt

https://www.theverge.com/2019/2/15/18226210/energy-renewables-materials-mining-environment-neodymium-copper-
lithium-cobalt



The geopolitical shift facing the EU
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100 EU raw materials dependency
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Furope and Gas

Geopolitics and Energy Security in Real Time:

the challenge of a long-war and the winter of 2022-23



European Gas Trade 2014-2020
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IN OPERATIONS
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Individual EU Countries’ Gas Dependency

(from the Economist April 5, 2014)

I Gas supplied by Russia, % of total, 2012
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Short- and Long-Term Energy —
and Climate Change -- Challenge




The Public Policy Conundrum: Emissions + CO2 in Atmosphere
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U.S. primary energy consumption by energy source, 2020

total = 92.94 quadrillion total = 11.59 quadrillion Btu
British thermal units (Btu)

s 2% - geothermal

electric
power

9% coal 22% - hydroelectric
petroleum 10%
35%

renewable .
energy 12% 26% - wind

4% - biomass waste |

17% - biofuels biomass
na;:sral 39%
34%
18% - wood

Source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3 and 10.1,
;\ April 2021, preliminary data
€1a’ Note: Sum of components may not equal 100% because of independent rounding.



Share of energy sources in gross German power production in first half 2021. ENERGY |
Data: BDEW 2021, preliminary. m

Mi"g?‘ o8 Otgirs* Power production in terawatt-hours (TWh)
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48.7
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Wind onshore 47.7 (16.4%)
Nuclear
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i s
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24.6
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Lignite
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*Without power generation from pumped storage

Note: Government renewables targets are in relation to total power consumption (271 TWh in H1/2021), not production.
Renewables share in gross German power consumption H1/2021 (without pumped storage): 44.6%. ©) BYSA4.0



Post COP26 What Does This Say About Energy Security, Climate
Change, and Geopolitics?

(. There are more people living inside
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India and China Primary Energy Consumption
(2015) Compared

India China

Renewables 2% 0il 28%
Hydro 4% 8%

MNuclear 1% MNatural Gas 7%
1%

From “India’s Natural Gas: A Small Part of the Energy Mix” CRS February 13, 2017



