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Summary

* Major concerns
* Oil and Gas flows
* European dependency

* Oil flows
e To India and China (With 30% discounts)

e Gas flows

* Complicated
* More US LNG to Europe

* Sanctions
e Creative ways (Latvian Blend)
e Geography (Land locked countries)



Basics



O

Quality

Crude Oil

Geography

\

Storage

Consumers

Trade
Shipping
Refinery
Pipelines
Oil Product

Storage




Gas

Oil Based
(Long term)

Pricing

Hub Based
(More of a
Short Term)

Capacity

L

Pipeline

e

Gas production

\/

Wet

Oil price

Wholesale

— >

Consumer

el

/
\

LNG

Freight




Oil — Periodic Table

Platts periodic table of oil

Hover over the categories on the right and the cells below to explore.

Refineries Producing regions

Crude quality has increased in importance with the Energy Transition. (e
Below is an interactive chart of 150 crude selected by the S&P Global Platts
Pricing & Market Insight team. It represents the most diverse and key

streams in global oil markets. Click here to read more m

Port Arthur

Key Platts benchmarks

Paraguana

ADCo

0.11%

58,40

3.89%
21.30¢

S&P Global

Platts Scurce: S&P Global Platts, Haverly Systems. Develeped and designed by Mart na Klangisar, Eklavya Gupte ana Andrew Cr tchlow. © 2020 S&P Global Platts, a division of S&P Global Inc. All rights reserved

https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/oil/090419-platts-periodic-table-of-oil
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Oil Quality

Density and sulfur content of selected crude oils
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Heavier the olil, less value of the products

Crude Oil Types Characteristics Yields
2006 U.S.
> 34 API Gravity Production
Light Sweet "
(e.g. WTI, LLS, Brent) EAE R SRl Refinery
35% Demand 8% Gases E:ﬁ
Most Expensive Ganalife
RFG
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24 — 34 API Gravity S s
Medium Sour > 0.7 % Sulfur
(e.g. Mars, Arab Light, .
Arab Medium, Urals) 50% Demand

Heavy Sour
(e.g. Maya, Cerro Negro, Cold
Lake, Western Canadian Select)

https://pt.slideshare.net/finance2/valero-energy-st-charles-refinery-tour-april-6-2008/6
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CL=F (What is oil price?

Crude Oil Jul 22 (CL=F)
NY Mercantile - NY Mercantile Delayed Price. Currency in USD
119.24 :0.37 (+0.31%)

As of 05:11AM EDT. Market open.

Summary Chart Historical Data Futures

1D 5D 1M 6M YTD 1Y b5Y Max ud ¢” Full screen

Mar 21, 22 140.00

L o D

50.00

Jun7,21 Dec 6, 21

Pre. Settlement N/A Last Price 118.87
Settlement Date 2022-06-21 Day's Range 118.96-120.99
Open 120.82 Volume 47,294

Bid 119.27 Ask 119.28
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Abgaig/Dammam Attacks — Sept 14,2019
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OPEC Crude Oil Production (Sec. sources)
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First Covid then Russia

fy Fatih Birol & - - Fatih Birol & @fbirol - May 13
w @fbirol w Russia's invasion of Ukraine has fuelled a global energy crisis,
underscoring the importance of energy security in decision-making. But
the world doesn’t need to choose between solving the energy crisis &
The #Covid19 pandemic is the biggest shock to the theiclmal crisis
global energy system in over 70 years. Some of my thoughts on this [

Global energy demand is set to fall 6% in 2020, seven
times greater than the drop in the wake of the 2009
crisis.

@IEA's new Global Energy Review has more -
iea.lif2YhHb0Z




Suez Canal and SUMED pipeline flows of selected energy products (2012-2018) =
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Russia’s Role

The Russian footprint The share of Russian exports that go to each destination
Share of global exports by value, 2020, %
Top five exporters of each commodity

COAL

O 20 40 60 80 PLATINUM GAS +30% NICKEL
PALLADIUM 69% b W%
. . e CRUDE
Palladium Britain Italy 27% 18% " sTeeL 35%
P ik 14% SUNFLOWER
Nickel Canada Aus. WHEAT 0IL
22% 24%
Wheat Canada France
Potasht Canada Belarus - EE‘SA)ILIZER
Ureat
Titanium
Platinum
Aluminium

Note: Coal figures combine thermal and metallurgical; liquefied natural gas and pipeline gas
are also combined.

*Unwrought nickel and nickel mattes TFertilisers
' ﬁ : . Sources: UN Comtrade Database (metals); International Energy Agency (coal); UN's Food and
Source: The Centre for Prospective Agriculture Organization (wheat; sunflower oil); Joint Organisations Data Initiative; Bloomberg;
Studies and International Information Eurostat; BP; (crude); Trade Data Monitor; Green Markets, a Bloomberg company (fertilizer); BP
(gas)

The Economist, https://www.bloomberg.com/graphics/2022-russia-commodities-shortage/



Petroleum

Russia Is Second-Biggest Crude Exporter
M Million barrels/day

Russia | 4.6

Source: Joint Organisations Data Initiative (JODI). Data are for 2020.

China and Europe Are Key Destinations for Russian Crude
[ Thousand barrels/day

China | | 1,700

Germany | | 560

Poland [ ] 360
Netherlands Ij 260
South Korea I:' 180

Finland [ ] 180

Belgium I:l 160

Sources: BP for China, vessel tracking data monitored by Bloomberg for South Korea and Eurostat.
Note: Figures are rounded to the nearest 10K barrels/day. Data are for 2020.

https://www.bloomberg.com/graphics/2022-russia-

Biggest Exporters of Gasoil and Diesel

M Thousand barrels/day
US.

1,220

Russia | 1,040
625

India

South Korea 545

Saudi Arabia 05

Netherlands 480

7

Source: Joint Organisations Data Initiative. Data are for 2020.

Europe Guzzles Russian Gasoil and Diesel
[ Thousand barrels/day

France | 125

Germany | | 100

Turkey | | 95
UK. | | 85

Poland | | 55

Netherlands | | 40

Greece | | 40

Romania 30

Spain 30

Il

Italy I:\ 25
Lebanon I:’ 25
[ Je

Sweden

Source: Eurostat and Vortexa. Note: Figures are rounded to the nearest 5K barrels/day. Data are for
2020.

commodities-shortage



Diesel

Fig 1: World Gasoil/Diesel Main Trade Flows in 2021
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Gas

Russia Exported 44% of Pipeline Gas in 2020

M Billion cubic meters

Buyers of Russia's Pipeline Gas

[ Billion cubic meters

EU (excl. DEU, ITA, NLD) | | 57.8
Germany | | 56.3
Ex-Soviet States | | 261
ltaly | | 197
Turkey | | 156

Netherlands I: 1.2

Rest of Europe I:I 25

Source: BP's Statistical Review of World Energy. Note: Data are for 2020.

197.7 Asia and Europe Buy Lots of Russian LNG

Russia |
us. 761
Other North America 68.2

Other Ex-Soviet States

Africa - 261
Other Countries - 22.3

Source: BP's Statistical Review of World Energy

[ Billion cubic meters

Europe (excl. France) | 12.2
Japan | | 8.4
Asia Pacific (excl. Japan, China) | | 7.2
China | | 6.9
France | | 50

Middle East & Africa D 0.6
Rest of World I] 01

Source: BP's Statistical Review of World Energy. Note: Data are for 2020.

https://www.bloomberg.com/graphics/2022-russia-commodities-shortage



Coal

Europe, China Are Top Buyers of Russia's Thermal Coal

[ Million tons Russia Ranks Third in Thermal Coal Shipments
Europe | | 57 M Million tons
South Korea | | 20 Australia 199
Japan | ‘ 18 Russia | 173
SE Asia |:| 1 South Africa
Taiwan I:I 10 Colombia
Africa I:I 8 us. - 24
india [ |6 other [ 55
Eurasia I:I 4
Other I:I & Source: International Energy Agency, 2021 Coal Report. Data are from 2020.

Source: International Energy Agency, 2021 Coal Report. Data are for 2020.

https://www.bloomberg.com/graphics/2022-russia-commodities-shortage



Steel and Aluminum

Turkey, China, Japan Are Among Top Buyers of Russian

Top Steel Exporters in 2020 :
Aluminum

B Tons of finished & semi-finished products

chine. | ;'
sapan [ ;-\
Russia | | 28.6M Value of aluminum purchased in 2020 (USD)
South Korea _ 27.6M
Germany _ 21.2M ) ; Q :
Turkey | & 5V z%@ )
india || ™ (YY) - = B
Ukraine _ 15.2M \ ‘\j/\i\‘~:\/ /@ ; 77. \ 54
ety | - oM W, e d Y O®” =
Belgium | 2oV Sl Q » Vo
Brazil _ 10.6M i 2, f*\ K =
France || 102V o)
Taiwan _ 10.0M &
Malaysia - 8.4M .
Netherlands - 8.3M

Note: About $194 million in aluminum (3.3% of the global total) was purchased by

Note: Worldwide total was 396 million tons.
unspecified Asian buyers and is not displayed.

Source: World Steel Association
Source: UN Comtrade Database

https://www.bloomberg.com/graphics/2022-russia-commodities-shortage



Platinum, Palladium

U.S., U.K. Are Top Importers of Russian Palladium

| 24.3K

] Kilograms
us. |
UK. [ | 21.0K
Japan | | 15.4K
Hong Kong | | 10.4K
Germany | | 10.2K

Switzerland |:| 3.4K
ltaly [ ] 33K
South Korea E 3.0K

Belarus |:| 471.0
Mainland China | 100.0
United Arab Emirates |] 3.0

Where the Metals Go
B Palladium [ Platinum

Autocatalyst

Industrial

Jewelry

Investment

0 M 4M 6M 8M 10M
Note: Totals are worldwide volume for 2021
Source: Metals Focus
Top Producers of Palladium and Platinum in 2021
M Palladium [ Platinum
N ———
| 4.0m

; 2.4M
Russia
594.0K
Canada S03.0K
186.0K
r 476.0K
us.
S 135.0K

. 0
Zimbab :I
imbabwe 488.0K

698.0K
Others 142.0K

Source: CPM Group. Note: Zimbabwe's palladium wasn't reported separately and is included in

12M

[
14M ounces

https://www.bioomberg.com/graphics/2022-russia-commodities-shortage



Fertilizer

Largest Buyers of Russian Fertilizers

@ Nitrogen @ Phosphate © Potash 3M metric tons
M

25K

Ear
e O & - Russia Accounted for Almost a Fifth of 2021 Fertilizer Exports
@ 2 e . M Nitrogen B Phosphate [ Potash

Russian Exports -
I I | |

Y o~ \ 0 50 100 150 200

PR e / Y, Y \
\ PAN r b J ~
”“ O A~ B X Source: Trade Data Monitor, Green Markets, a Bloomberg company. Data are in million metric tons.

Sources: Trade Data Monitor; Green Markets, a Bloomberg company
https://www.bloomberg.com/graphics/2022-russia-commodities-shortage



Nickel

Russia's Nickel Customers

Tons purchased in 2020

@®
s )
09 - Q\\_Q/ /
Q2
e~ ©

Note: About 3,461 tons (3% of the global total) went to unspecified Asian buyers and are not
displayed.

Source: UN Comtrade Database

https://www.bloomberg.com/graphics/2022-russia-commodities-shortage



[EA (International Energy Agency)



IEA Gas Plan

A 10-Point Plan to
Reduce the
European Union’s
Reliance on

Russian Natural
Gas

Fuel report — March 2022

kE

i

S

No new gas supply contracts with
Russia

Impact: Taking advantage of expiring long-term
contracts with Russia will reduce the
contractual minimum take-or-pay levels for
Russian imports and enable greater diversity
of supply.

Introduce minimum gas storage
obligations to enhance market
resilience

Impact: Enhances the resilience of the gas
system, although higher injection requirements
to refill storage in 2022 will add to gas demand
and prop up gas prices.

Maximise generation from existing
dispatchable low-emissions sources:
bioenergy and nuclear

Impact: An additional 70 TWh of power
generation from existing dispatchable low

emissions sources, reducing gas use for
electricity by 13 bcm.

Speed up the replacement of gas
boilers with heat pumps

Impact: Reduces gas use for heating by an
additional 2 bcm in one year.

Encourage a temporary thermostat
adjustment by consumers
Impact: Turning down the thermostat for

buildings’ heating by 1°C would reduce gas
demand by some 10 bcm a year.

S
1=

ifaral
QooP

2

Replace Russian supplies with gas
from alternative sources

Impact: Around 30 bcm in additional gas supply
from non-Russian sources.

Accelerate the deployment of new
wind and solar projects

Impact: An additional 35 TWh of generation
from new renewable projects over the next
year, over and above the already anticipated
growth from these sources, bringing down gas
use by 6 bcm.

Enact short-term measures to shelter
vulnerable electricity consumers from
high prices

Impact: Brings down energy bills for consumers
even when natural gas prices remain high,

making available up to EUR 200 billion to
cushion impacts on vulnerable groups.

Accelerate energy efficiency
improvements in buildings and
industry

Impact: Reduces gas consumption for heat by
close to an additional 2 bcm within a year,
lowering energy bills, enhancing comfort and
boosting industrial competitiveness.

Step up efforts to diversify and
decarbonise sources of power system
flexibility

Impact: A major near-term push on innovation
can, over time, loosen the strong links between
natural gas supply and Europe’s electricity
security. Real-time electricity price signals can
unlock more flexible demand, in turn reducing
expensive and gas-intensive peak supply needs.



Impact of Gas Plan

EU gas imports from Russia
A 10-Point Plan to Reduce the European Union’s Reliance on Russian Natural Gas

+ Domestic production & pipeline imports # LNGimports « Fill storage to 90%

« Existing policies - Heat pumps, energy efficiency & temperature control
160

120

bcm

80

40

*» Low emission generation

2021 l Supply ! Gas storage ' Demand : Within a year

International

Energy Agency



IEA Oil Plan

qu Countries  Fuels & technologies  Analysis Data  Policies

A 10-Point Planto
Cut Oil Use

Fuel report — March 2022

https://www.iea.org/reports/a-10-point-plan-to-cut-oil-use

A

qu Y Reduce speed limits on
highways by at least 10 km/h
A 10-Point Plan

EggCut Oil Use .
| 1 f5—© f@ég

Make public transport cheaper;
incentivise micro-mobility,
walking and cycling

\__________________.

Alternate private car S 6 Urge car sharing
and practices that
decrease fuel use

Hasten adoption of electric
and more efficient vehicles and night trains to
planes where possible

B P ——

R =




Impact of Oil Plan

mby/d

45

44

43

42

4

Current
levels

Reduce ! Work from

speed home up
limitson  to 3 days
highways

Car-free
Sundays
in cities

10-Point Plan

Public I Alternate
transport car
access to
roads in
cities

Increase Promote

car efficient
sharing & driving for
reduce trucks
fuel use

Use
existing
HSR &
night
trains

Reduce
business
flights

EVs &
more
efficient
vehicles

Qil
demand
ind
months

IEA. All Rights Reserved
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AIR FRANCE Beijing » Paris
JAPAN AIRLINES London » Tokyo
FINNAIR Helsinki » Tokyo
FINNAIR Singapore —» Helsinki
UNITED Chicago » New Delhi
QANTAS Sydney —» London (via Darwin)

https://www.bloomberg.com/graphics/2022-russia-commodities-shortage

Singapore

DELAY
+ 6h 05m
+ 4h 30m
+ 3h 30m
+1h 25m
+ 1Th O0Om

+ 30m



Ol



Buying, Loading, Delivery

SALDI B 30 days ‘u 62 days ‘E
B B 30 days 20 days g
WAF B 30 days 18 days "
LATAM B 30 days 17 days g
Lm-s u 10 days=u 8 dayS .
NORTHSEA ﬂ_.lo ays u_ﬁ

Euying Decision oading

Eelivery



Russian exports

2.7 min b/d West
5minb/d

crude

/ \‘ 2.3 min b/d East/Others
7.7 minb/d exports

27m|n b/d_— -M

prod ucts

O 7 min b/d East/others



Shipping Times

Shipping times between key ports

RUSSIA (Ust Luga): MIDDLE EAST (Ras Tanura):

Shanghai Area (China) Shanghai Area (China)

52 Days (Cape of Good Hope) 21 days

42 Days (Suez) Rotterdam

Rotterdam 39 days (Cape of Good Hope)

4.4 days 23.5 days (Suez)

Indian
Ocean

South
Atlantic
Ocean




Druzhba Pipeline

CENTRAL EUROPE’S OIL INFRASTRUCTURE

- FINLAND  Ust

;,‘

— Oil pipeline  “NORWAY ‘,'

Terminals e LA  Gulf pagiski 2%
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Source: S&P Global Platts

https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/oil/042519-russia-expects-clean-urals-crude-exports-via-druzhba-to-resume-mon-report



Oil Stock Releases

Figure |. SPR Oil Releases
October 2021-October 2022

Mandatory Sale 1

Mandatory Sale 2
Exchange

Emergency Sale 1

Emergency Sale 2
Two planned phases

I---+1 Delivery schedule Amount, million barrels

() Mandatory Sale @ Exchange () Emergency Sale
FY2022
ocCT NOV  DEC JAN FEB MAR  APR MAY  JUN JUL AUG

Phase 2

FY2023
SEP ocT

Source: CRS, information from Department of Energy announcements.

Notes: Schedules include early delivery options.

https://crsreports.congress.gov/product/pdf/IN/IN11916



https://crsreports.congress.gov/product/pdf/IN/IN11916

Paper Barrels

Chart 2
Large Purchases of Out-of-the-Money Options on Brent Crude Increase
Dollars _ _ Contracts
6 - Price of a December 2022 Start of Ru55|a—L|Jkra|ne war - 35,000
call option on Brent crude !
with a $150 strike I
5 — ! - 30,000
- I
|
: - 25,000
4 4 1
Open interest on December 2022 :
Brent call options with $150 strike ! - 20,000
_—
3 T I
| - 15,000
5. |
I
! - 10,000
1 ] I
\ - 5,000
|
0 : . . : - —L 0
October 21 November "21 December 21 January 22 February 22 March 22 April 22

NOTES: Open interest measures the number of contracts outstanding and not yet liquidated. Brent crude in the spot market averaged $97.13 in

February 2022, the month Russia invaded Ukraine. Data are through April 5, 2022.
SOURCES: Federal Reserve Bank of Dallas; Bloomberg; ICE Futures Europe Commodities.

Federal Reserve Ban

https://www.dallasfed.org/research/economics/2022/0414

k of Dallas



2000

1500

1000

500

-1000

-1500

Refinery and stocks

2022 Refining Capacity changes vs 2019 (kbd)

I Capacity added

90% of ity in Chi
OXPSN CRDSCILE I Cmie i Capacity shutdown -confirmed 85.0%

/ ~+—Capacity change -Demand change

75.0%
70.0%
65.0%
60.0%
\'°°<9 0’5’@ & T & ‘1&" \»‘"’& \"@ ¥ ® é\"*’\ &

NORTH AMERICA EUROPE AFRICA

MIDDLE EAST ASIA

66.4% Dec-13

/

Atlantic Basin Total Petroleum Stocks
% of Fill

64% Feb 22



Brent Prices S/bbl

The economical side

— Russian Production Cut Price Impact
— Price Elasticity Coefficients: Price Elasticity Coefficients:
' Regional Products
270.00
-3.0% -5.0%
250.00
-4.5%
230.00 -2.5%
-4.0%
210.00
-3.5%
190.00 -2.0% "
-3.0%
170.00
150.00
130.00 1.0% -2.0%
110.00 -1.5%
90.00 -0.5% -1.0%
©O O ©O O O O O O O O O O O O O O O O O © ©o © O©
O O O O O O O O O O O O O O O O O O O ©O O O O 0,
N oo 00 0O < < T T T DN N N n W wW W O O NSNS~
Russia Exports KBD 0.0% i " 0.0% J , J

N Europe  OECD World . .
Demand Price Elasticity Only === Spreads Model 6 month Stock Builds America Asia NaphthaGasoline Jet  Gasoil Fuel

=== Demand And Income Elasticity New



Sanctions and Latvian Blend

* What is “Russian origin”
*49.99% Russia + 50.01% other?

* “The point is to market a barrel in which only 49.99%
comes from Russia; in Shell's eyes, as long as the
other 50.01 percent is sourced elsewhere, the oil
cargo isn't technically of Russian origin, the
Bloomberg report said.”

https://menafn.com/1103986925/Backdoor-Latvian-blend-keeps-Russian-oil-flowing-into-Europe



Russian oil

The amount of Russian oil 'on the water' has more than
doubled since the beginning of 2022

0 10M 20M 30M 40M 50M 60M 70M
01/02/22 29.3M
01/09/22 29.2M
01/16/22 28M
01/23/22 35M
01/30/22 32.9M
02/06/22 29.2M
02/13/22 27.2M
02/20/22 347M
02/27/22 39.2M
03/06/22 42.2M
03/13/22 447M
03/20/22 EYALY
03/27/22 45.9M
04/03/22
04/10/22
04/17/22
04/24/22
05/01/22
05/08/22
05/15/22
05/22/22
05/27/22

Note: Barrels of oil
Chart: Gabriel Cortés / CNBC
Source: Kpler

Russian oil exports to Northwest Europe have plunged more
than 80% from their peak in Nov. 2021

M Netherlands M Poland M Finland M Lithuania Germany France
Sweden M Spain

0 200K 400K 600K 800K ™ 1.2M

vec20 |

enzr R | |
o'z
verz1 | |
sorz Y W
ey O

a2 R

seo 21 | N

oz NN N
o2t | i
ec 21 | N N

22 R N
022 R |
vay 22 ||

Note: Barrels of oil per day

Chart: Gabriel Cortes / CNBC
Source: Kpler

oo

Indian imports of Russian oil are nine-times what they were
12 months ago

M India M China

o

200K 400K 600K 800K ™ 1.2M
Nov'20 [

Dec’20
Jan’21
Feb 21
Mar 21
Apr’21
May '21
Jun’21
Jul’21
Aug 21
Sep’'21
Oct 21
Nov '21
Dec 21
Jan 22
Feb 22
Mar 22
Apr’22
May '22

Note: Barrels of oil per day

Chart: Gabriel Cortes / CNBC
Source: Kpler

one
s

https://www.cnbc.com/2022/05/31/these-charts-show-russias-invasion-of-ukraine-has-changed-global-oil.html



Freight Costs

Crude Freight Costs (WS) Clean and Dirty Product Freight Costs (WS)
700 700
Saclise 100,000 ons/(cruge) ——Baltic/UKC 30,000 tons (clean products)
600 BlackiSen/Med 80,000 fonsi(crude) 600 Black Sea/Med 30,000 tons (clean products)
- Baltic/UKC 30,000 (dirty products)
——Black Sea/lUKC30,000 tons (dirty products)
500 1 500
400 400
300 300
200 200
100 L\ / 100
o T . . . ; T . r T r 0 T T T T T T T T T T
Vv v 2 Vv Vv 2 Vv Vv Vv 2 v
’ Vv o,‘l'q' (\,’0’ oﬂoq' ‘Oﬂ? ‘oﬂ'm ‘O& ‘oﬂ'm < ig & i & ig v v (\'q' v o:" ‘oa' ‘oa' o:]' 0&:" bﬁa' ,b(n'
P S A R SAR SR L SN\ AN\ A\ ng \Sb ‘b')@ 6'9 \f‘e’ q,go fogz q.gz \"&\ q,'\x‘ fo'\&\
N R P F O P F Q N N v N Q N Vv N Q N

Gibson Shipbrokers



Russian Fleet

Gibson Shipbrokers

The Russian fleet only forms a small portion of the global fleet but is a

significant source of ice class tonnage

VLCC 2
Suezmax 111
Aframax 42
LR2 11
LR1 6
Panamax 5
MR 32
Handy 0
Total 109

g W o = 2 O 0O o

=N
[}

* Excluding bunker vessels, chemical tankers and small tankers/barges

Suezmax 2
Aframax 25
LR2 9
LR1 0
Panamax 5
MR 51

4.0%
22.9%
20.5%

0.0%
27.8%
24.1%

50
109
44
57
18
212

0.2%
1.8%
7.1%
2.9%
1.8%
7.5%
2.0%
1.1%
2.6%

845
626
674
411
382
67
1743

4748
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Russian Gas Pipelines
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Power of Siberia 2 unites gas .
transmission infrastructure across N
eastern and western Russia into a N
single system. N

It will expand gas grid coverage A
in the regions and industrial hubs
of Eastern Siberia.

\ _/

CHINA

https://pgjonline.com/news/2020/05-may/gazprom-begins-preparation-for-power-of-siberia-2



NordStream 1-2

: ANOI’WBy Sweden Finland

VYBORG
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Nord Stream 1 §
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GREIFSWALD Belarus
Germany Poland

https://www.aljazeera.com/news/2022/1/25/ukraine-russia-what-is-nord-steam-2-and-why-is-it-contentious



Arctic Route

Suez canal |
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https://chinadialogueocean.net/en/climate/12569-chinas-arctic-silk-road-projects/https://chinadialogueocean.net/en/climate/12569-chinas-arctic-silk-road-projects/



2017 LNG Trades

Liquefied Natural Gas Trade

N°""y/ Russia \
Euro \ lapan &m——
—/mma
N Africn Mlddle
(-‘-—"—'— East f

W Africa 5
S/E Asia
Cnntnl/South
America
Australia
Major LNG Exporters 2017 Major LNG Importers 2017
Qatar 78 min tonnes Japan 24 min tonnes
Australia 56 min tonnes China 39 min tonnes
Malaysia 27 min tonnes S Korea 38 min tonnes
Nigeria 20 min tonnes India 19 min tonnes
Indonesia 19 min tonnes Taiwan 17 min tonnes
Algeria 12 min tonnes Spain 15 min tonnes

banchero costa research ga




2021 LNG Trade Flows

2020

Bcm

Bcm

Source: Rystad Energy

Source: Rystad Energy

https://www.igu.org/resources/global-gas-report-2022/



EU’s imports from Russia

The EU has imported €43bn of fossil fuels from Russia
since the invasion of Ukraine

Cumulative value of shipments

(€bn) 3.25 /_\ Murmansk

0.5 / . Arkhangelsk < \
Value of shipment (€mn)
120
50
10
UK '
y 4
NETHERLANDS—.—"—- POLAND
..-/ &—GERMANY
T—BELGIUM “Novorossiysk
FRANCE
TURKEY
SPAIN

Cartography: Steven Bernard
Source: Centre for Research on Energy and Clean Air
©FT

https://www.ft.com/content/7b372d64-1a26-4185-836a-31e6f93f9cfb



EU Gas Strategy

How Europe could increase imports of LNG

LNG is shipped to terminals in Europe, converted back into gas and distributed via pipeline to neighbouring counfries.

But infrastructure issues will have to be overcome for supply to be increased

)
? e
© Large LNG © Terminal/FSRU
terminal planned, under
— Gas pipeline construction or

expansion

EU countries that rely on
Russia for more than half
their gas either have no
LNG terminals or limited
spare capacity

The UK has several large  Spain has the most

LNG terminals with spare terminals, and accounts

capacity, and via pipeline for a substantial share of

connections to Europe it the EU’s LNG import

may be possible for the  capacity. But limited

UK to re-export gas to pipeline connections to

the EU France restrict its ability
to redistribute gas

Sources: Oxford Institute for Energy Studies; Bruegel; Entsog; Global Energy Monitor; Gas Infrastructure Europe; FT research
©FT

Spain and Italy both have
pipeline connections with
Algeria. If Spain is able to
import more LNG,
Algeria could potentially
redistribute some gas to
Italy. From there it could
be piped on to Europe

There are [s|ElER{eR V[
or expand terminals
across Europe [N&HIS
could take years.
Floating storage and
regasification units offer
a more immediate
solution. Some could be
operational this year

https://ig.ft.com/europes-race-to-replace-russian-gas/?spoor-id=e16d7ae9-938e-42d2-b796-d06cf64f9c34



https://ig.ft.com/europes-race-to-replace-russian-gas/?spoor-id=e16d7ae9-938e-42d2-b796-d06cf64f9c34

Recent flows

-

https://www.freightwaves.com/news/armada-carrying-us-Ing-heads-to-europe-but-it-wont-be-enough



Energy Transition



Broken Nickel - London Metal Exchange and Shanghai Futures Exchange trading
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https://www.reuters.com/markets/commodities/Ime-nickel-limps-back-tensions-are-not-going-away-2022-03-25/



Energy Transition Metals

Battery metal prices increased dramatically in early 2022, posing a significant challenge to the

EV industry
Battery metals prices, 2015 — May 2022
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o o
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IEA. All rights reserved.

Sources: |IEA analysis based on S&P Global.

https://www.iea.org/reports/global-ev-outlook-2022



Change in battery chemistry

High-nickel cathode battery chemistries remain dominant though lithium iron phosphate is
making a comeback

Mineral composition of different battery cathodes LDV EV cathode sales share, 2017-2021
& 100% ~ 100% : —— .
< X
‘qr:‘) 90% o  90%
g 2
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NMC333 NMC811 NCA85 LFP 2017 2018 2019 2020 2021
OLithium mNickel O Cobalt @Manganese @ Aluminium BlIron and phosphorous OLow-nickel  mHigh-nickel ©OLFP  ©Other

IEA. All rights reserved.

Notes: LDV = light-duty vehicle; LFP = lithium iron phosphate; NMC = lithium nickel manganese cobalt oxide; NCA = lithium nickel cobalt aluminium oxide.
Low-nickel includes: NMC333. High-nickel includes: NMC532, NMC622, NMC721, NMC811, NCA and NMCA. Cathode sales share is based on capacity.
Sources: |IEA analysis based on EV Volumes.

https://www.iea.org/reports/global-ev-outlook-2022



Technology cost trends for wind turbine, 2015-2021 Open
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Energy Transition
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Technology cost trends for solar PV module, 2015-2021
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Coal comingwl)oack?
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https://timera-energy.com/russian-invasion-impact-on-gas-power-prices/



Critical Minerals

Future of physical flows



Need for minerals

The rapid deployment of clean energy technologies as part of energy transitions implies a
significant increase in demand for minerals

Minerals used in selected clean energy technologies

Transport (kg/vehicle) m Copper
Electric cor | | Lithium
| = Nickel
Conventional car [ D
\ ® Manganese
50 100 150 200 250
A Cobalt
Power generation (kg/MW)
Graphite
Offshore wind !
® Chromium
Onshore wind |
Molybdenum
Solar PV
\ mZinc

Nuclear |GGG

m Rare earths
Coal h [ |

Silicon

Natural
atural gas Others

4 000 8 000 12 000 16 000 20 000

IEA. All rights reserved.

Notes: kg = kilogramme; MW = megawatt. Steel and aluminium not included. See Chapter 1 and Annex for details on the assumptions and methodologies.

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/reliable-supply-of-minerals



Extraction and Processing

Share of top three producing countries in production of selected minerals and fossil fuels, 2019
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Notes: LNG = liquefied natural gas; US = United States. The values for copper processing are for refining operations.
Sources: |IEA (2020a); USGS (2021), World Bureau of Metal Statistics (2020); Adamas Intelligence (2020).

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/reliable-supply-of-minerals



Supply Chain

Indicative supply chains of oil and gas and selected clean energy technologies
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https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/reliable-supply-of-minerals



Final Thoughts



Impacts

* Russian oil in deep discount
* Hot potato (insurance & freight)

* Russian gas
* Future of pipelines

* Inter fuel substitutions
e Coal++, gas?, Electric Cars?

* New Energy Relations
* US+OECD+EU vs China+India+Russia

* Energy Transition
* Costs++, Efficiency vs Resiliency, Creating New Dependencies



Thank you

Baris Sanli
http://barissanli.com
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