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The road ahead - Summary

* Markets work within the framework of available technologies

* If technologies change, markets have to change
* Insurance markets with autopilot mode cars

* Price is a compressed information of today and expectations

* Markets are social constructs, they can be reconstructed if needed
* Price should be signal for investment or deterring investment

* Markets do not adapt to policies easily

* So a transition is a very gradual process



What is statistics?

number + unit + metadata

100 million barrels/day oil (is biodiesel included?) of demand



BP methodology

Oil production

Oil production data includes crude oil, shale oll,

oll sands, condensates (lease condensate or gas
condensates that require further refining) and NGLs
(natural gas liquids — ethane, LPG and naphtha
separated from the production of natural gas). Excludes
liquid fuels from other sources such as biofuels and
synthetic derivatives of coal and natural gas. This also
excludes liquid fuel adjustment factors such as refinery
processing gain. Excludes oil shales/kerogen extracted
in solid form.

World oll production tables are available in both
thousand barrels daily and million tonnes.

Liquids, oil and oil product consumption

Oil consumption as defined in previous Statistical
Reviews (i.e. including biofuels) has been renamed
‘liquids’ consumption and a table is still included on this
original basis. In addition, more granularity has been
included on the product split of both oil products and
biofuels (breaking out ethane & LPG and naphtha in oil
products and the ethanol/biodiesel split of biofuels).

Total liquids consumption comprises inland demand
plus international aviation and marine bunkers and
refinery fuel and loss. Consumption of biogasoline (such
as ethanol), biodiesel and derivatives of coal and natural
gas are also included.

Oil consumption figures include inland demand plus
international aviation and marine bunkers and refinery
fuel and loss. Consumption of biogasoline (such as
ethanol), biodiesel and derivatives of coal and natural

https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2022-methodology.pdf



s it just Supply-Demand story?
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How forecasts work?

* A forecast is a frequently updated projection
* Monthly Oil Reports

Evolution of Russia Supply Growth Forecasts for 2022 (y-o0-y)
Million barrels per day
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2023 Oil Demand Expectations
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2021 YILI ULUSAL ENERJI DENGE TABLOSU

Energy Balances (Table Format
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Energy Balances — (Baris Sanli format

2021 - MTEP - Milyon Ton Esdeger Petrol

Yerli Uretim
ithalat

ihracat

Toplam Birincil Enerji Arzi
Cevrim
Elektrik Gretimi

Toplam Nihai Eneriji Tiiketimi
Sanayi
Ulastirma
Konut
Ticaret ve Hizmetler
Tarim ve Hayvancilik

Hammadde

Komiir Petrol Yenilenebilir Elektrik Diger Toplam
17,9 3,6 0,3 24,9 0,0 0,0 46,7
23,7 52,0 48,4 0,0 0,2 0,0 1243

0,3 8,0 0,3 0,0 04 0,0 9,0
-26,1 0,2 -19,1 -19,3 24,6 4,0 -35,6
-23,8 -0,3 -18,1 -19,3 28,8 2,1 -30,6
10,8 2,6 11,3 14 11,5 3,9 41,5

0,0 29,9 0,3 0,2 0,1 0,0 30,6

3,7 04 13,8 29 53 0,0 26,1

0,8 0,5 39 0,5 6,4 0,1 12,1

0,0 3,2 0,1 0,6 11 0,0 51

0,0 6,9 0,8 0,0 0,0 0,0 7,7

2021 - EJ - Exajoule

Yerli Uretim
ithalat
ihracat
Toplam Birincil Eneriji Arzi

Cevrim
Elektrik Gretimi

Toplam Nihai Enerji Tuketimi

Komiir
0,75

Petrol
0,15

0,01

Yenilenebilir
1,04

Elektrik Diger

0,00

0,00

Toplam
1,96

Sanayi

Ulastirma

Konut

Ticaret ve Hizmetler
Tarim ve Hayvancilik

Hammadde

-1,09 0,01 -0,80 -0,81 1,03 0,17 -1,49
-1,00 -0,01 -0,76 -0,81 1,21 0,09 -1,28
0,45 0,11 0,47 0,06 0,48 0,16 1,74
0,00 1,25 0,01 0,01 0,01 0,00 1,28
0,16 0,02 0,58 0,12 0,22 0,00 1,09
0,03 0,02 0,16 0,02 0,27 0,00 0,51
0,00 0,13 0,01 0,03 0,05 0,00 0,21
0,00 0,00 0,00 0,00 0,00 0,00 0,00
0,00 0,29 0,03 0,00 0,00 0,00 0,32

http://barissanli.com/calismalar/2022/basitenerjidenge-2021.xlsx




Energy Balances - Sankey

BALANCE (2020)

Millions of tonnes of oil equivalent ~
Turkey IeCI
oS
'S ces

Production and imports Total final consumption

(157.7 Mtoe)

Oil prod
oitimp [

AV A

Stock changes

https://www.iea.org/sankey/#?c=Turkey&s=Balance



Energy Balances — Final Consumption- Sankey
Turk ey Millions of tonnes of oil equivalent = I e q

FINAL CONSUMPTION (2020)

Total final consumption Consumption by sector
(107.6 Mtoe)

https://www.iea.org/sankey/#?c=Turkey&s=Balance



What is oil/gas/electricity price?

Question 1) How prices are formed?
a) Bilateral
b) Central exchange
b.1) Marginal?
b.2) Pay-as-bid?
Question 2) Who declares the price?
a) PRA (Price reporting agency)
b) Central exchange

How many rules are there to form a market price?
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Pcrudeni = T(Producers, Demand, Stocks, Policies) ?

ICE Brent Crude (Feb'23) @lL.CO1
82.32 A +2.33 (+2.91%)

10:34 PM BST Data Is Delayed | Source: | USD
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US Civil War drives up commodity
prices; tax on competing illuminant
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The long history of oil prices

1980

Iran-lrag War begins;

2014-2015
Global oversupply leaves

exports from the region oil markets searching for
slow further new equilibrium
1978-1979 2011
Iran cuts production and 1980s Arab Spring;
exports during revolution, Demand Libyan civil war —
cancels contracts with l}S response disrupts output
companies to supply
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1999 Global
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US recession = Crude oil prices, $2014/barrel

An earlier version of this chart appeared on pg. 16 of Top of Mind Issue #52: OPEC and Oil Opportunities.

Note: 2016 price shown is YTD average as of Dec. 19, 2016.

Source for data: BP, NBER/Federal Reserve Bank of St. Louis, Haver Analytics.
Source for annotations: @James Hamilton, "Historical Oil Shocks,* University of California, San Diego, February 2011, various news sources; Goldman Sachs Global investment Research.

https://www.weforum.org/agenda/2016/12/155-years-of-oil-prices-in-one-chart/



End of energy use?

Energy consumption by sector in 2030 in NZE

0 5 10 15 20 25 30 35
GJ per capita
NZE W Advanced economies
No behavioural changes Emerging market and developing economies

https://www.iea.org/reports/world-energy-outlook-2022



s it the end of fossil fuels?

Figure 1.9 = Fossil fuel demand in the STEPS, 1990-2050

80%

60%

40%

20%

1990 2000 2010 2020 2030 2040 2050
m Qil m Coal ™ Natural gas Share of fossil fuels in TES (right axis)

IEA. CC BY 4.0.

Total fossil fuel use sees a definitive peak for the first time in this year’s STEPS. The share
of fossil fuelsin the energy mix falls to around 60% in 2050, a clear break from past tfrends

Note: EJ = exajoule; TES = total energy supply.

https://www.iea.org/reports/world-energy-outlook-2022



Global Energy Crisis?

* Diverging priorities — US (crude oil)

Weekly U.S. Ending Stocks of Crude Oil in SPR 4. DOWNLOAD
Thousan d Barrels
1,000,000

750,000

500,000 /‘f\_b\/_/_\ \/\

/.
250,000
0 1985 1990 1995 2000 2005 2010 2015 2020

— Weekly U.S. Ending Stocks of Crude Oil in SPR

https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=WCSSTUS1&f=W



Global Energy Crisis?

* Diverging priorities (EU — Gas)
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https://t.co/WThmqixkTU

Electricity generation costs

ABD dodalgazi(N52_US), Avrupa dodalgazi(N52_EUR), Avustralya Kémuri(C35_AUS),
Brent (O40_BRENT) ile Elektrik Uretim Maliyeti
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http://barissanli.com/enerji/



Prices and Markets

* Prices are compressed information (a vector?) of now and
expectations

 Markets are social constructs

e If there is concensus

* New definition
* New price formations
are possible

Example: EU Gas Cap



Market Correction Mechanism

The market mechanism will: /zy

all-time high at over
€300/MWh

limit extreme gas price spikes

€/MWh

T
Jan'22 Apr ‘22 Jul’22 Oct '22

maintain security of supply ensure
and gas flows within the EU market stability

Source: ICE index

https://www.consilium.europa.eu/en/infographics/a-market-mechanism-to-limit-excessive-gas-price-spikes/



Market Correction Mechanism

J - The month-ahead TTF price is

- The month-ahead price on

el the Title Transfer Facility ——as” 35€ higher than a reference price
(TTF) exceeds 180€/MWh for LNG on global markets for
for three working days the same three working days

The Title Transfer Facility (TTF) is a virtual trading platform used as a reference to set the price of natural gas in the EU.

https://www.consilium.europa.eu/en/infographics/a-market-mechanism-to-limit-excessive-gas-price-spikes/



Which price

Price Evolution

FRONT MONTH Delivery Range
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https://www.sparkcommodities.com



Red prices - Trigger

TTF vs LNG Front-Month Prices (EUR/MWHh)

350
44 days where the price cap would have
been activated (26 July to 29 September):
300
TTF Front-Month was above 180 EUR/MWh
and
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200
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150 - = /\._\’\ /\
100
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— TTF — TTF Capped —— LNG NW Europe LNG NE Asia



Electricity Market Reform? — Tools:

Wholesale . . . . . -
P leeatton National pricing Zonal pricing Nodal pricing
Wholesal i . ..
gees Unified market Split by characteristic
market - tech
Wholesale market .
~ balancing National Local then national
Wholesale market .
— price formation Pay-as-clear Pay-as-bid
Wholesale market .
— dispatch Self-dispatch Central dispatch
e — | Existing CfD CfD with more Deemed Supplier ( Y ( A
power g price exposure generation CfD obligation Revenue cap it
and floor subsidy || Equiv.
Flexibili 4 ) CM with flex . . . firm
exibility Supplier obligation (inc. CPS)
—_— enhancements \_ y power
Optimised \ /| auction
Capacity t™M Capacity Centralised Decentralised Targeted Strat.
adequacy \_ ) payment reliability option reliability option tender reserve | | )
- Changes to . Dedicated
Operabilit %
p y BAU BAU+ Local markets CfD/CM design Co-optimisation support scheme

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1098100/review-electricity-market-arrangements.pdf



Net Zero — Curse of Zero?

* Why?

Tiirkiye electricity generation by source

Terawatt hours

. Wind solar O Bioenergy Hydro @ other Renewables Nuclear Other Fossil . Gas . Coal
14

12

10

4 July 2022
Solar: 2.00

https://ember-climate.org/data/data-explorer/



How EV revolution is going?

@ Winter Range For Popular EV Models

Audi e-tron
Premium Plus

BMW i3
42kwh

Chevy Bolt
Ford Mustang
Mach-E

Premium AWD 99 kWh

Hyundai Kona

Jaguar I-Pace

Nissan Leaf
SL/SV Plus 62 kWh

Tesla Model 3
Long Range, 76 kWh

Tesla Model S
P100D

Tesla Model X
75D

Tesla Model Y
Long Range AWD

VW e-Golf
36 kWh

VW ID.4

Freezing vs. 70-degree Temperatures
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11111 Estimated Winter is expected range at 20-30 F and is calculated using on-board

Range telematics for over 7,000 connected vehicles
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Range devices and real-time usage data for tens of thousands of datapoints
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Average Dashboard Range Estimate as % of EPA Range
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110 A

100 A
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60 -
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—— 120 Ah (42.2 kWh)

Daytime Temperature (°F)

https://www.recurrentauto.com/research/winter-ev-range-loss



Lithium charge capacity vs temperature

13,000
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Figure 3. Fitting curve of discharge capacity of a lithium iron phosphate battery at different temperatures.

https://mdpi-res.com/d attachment/energies/energies-15-00060/article deploy/energies-15-00060-v2.pdf?version=1640229004



https://mdpi-res.com/d_attachment/energies/energies-15-00060/article_deploy/energies-15-00060-v2.pdf?version=1640229004

Algo Trading

VOLATILITY ON THE TTF, NBP GAS HUBS RISES

(Eur/MWh) - NBP day-ahead = TTF day-ahead
400
300
200
100
S a—ny S P
0
2019 2020 2021 2022

Source: S&P Global Commodity Insights

https://www.spglobal.com/commodityinsights/en/market-insights/blogs/electric-power/110322-algorithm-trading-europe-energy-crisis



Critical Minerals

Mineral demand for clean energy technologies by scenario

Growth to 2040 by sector Growth of selected minerals in the SDS, 2040 relative to 2020
~ 50 = 50
= m Hydrogen 1
6x ~ S 42
40 : 8 40
® Electricity networks ~ x
3
£
30 4x EVs and battery 30
— > storage 25
20 m Other low-carbon 19
power generation 20
Wind
10 10
7
m Solar PV l
2020 SDS Net-zero o . .
by 2050 Lithium  Graphite Cobalt Nickel Rare earths
scenario

IEA. All rights reserved.
Notes: Mt = million tonnes. Includes all minerals in the scope of this report, but does not include steel and aluminium. See Annex for a full list of minerals.

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



The road ahead

* Markets work within the framework of available technologies

* If technologies change, markets have to change
* Insurance markets with autopilot mode cars

* Price is a compressed information of today and expectations

* Markets are social constructs, they can be reconstructed if needed
* Price should be signal for investment or deterring investment

* Markets do not adapt to policies easily

* So a transition is a very gradual process



