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Our World
in Data

0 kwh 2,500kWh 10,000 kwh 50,000 kWh >100,000 kWh
No data 1,000 kWh 5.000 kWh 25,000 kWh 75,000 kWh
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Share of primary energy from low-carhon sources, 2019 e
Low-carbon energy is defined as the sum of nuclear and renewable sources. Renewable sources include hydropower, S
solar, wind, gecthermal, wave and tidal and bioenergy. Traditional biofuels are not included.

Nodata 0% 10% 20% 30%6 40% 50% >60%
I I |
Source: Cur World in Data based on BF Statistical Review of World Energy (2020) OurWorldinDataorg/energy » CCBY 13

MWote: Primary energy is calculated using the 'substitution method which takes account of the inefficiencies energy production from fossil fuels.
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World primary energy demand by fuel and scenario (Mtos)

Stated Sustainable Curremnt
Policies Dewelopment Policies
2030 2040 2030 2030

Coal 2317 3821 3 848 3779 2430 1470 4154 4479
il I 665 4 501 4872 4921 34995 3 0a1 5174 5 626
Matural gas 20283 3 273 3 889 4 445 3513 3 162 4 070 4 847
Muckear 6875 Fo9 201 906 2895 11449 211 Q937
Remewables 659 1391 2 2ET 3127 2776 4 381 2138 2741
Hydino 225 I61 452 524 489 596 445 Tt
MModern bioenergy 374 EE T 1058 1282 1179 1 554 1013 1 190
Ortver &0 293 7FT 1320 1 109 2 231 381 1042
Solid biomass 638 a20 613 546 140 7o 613 546
Total 10037 14 314 16 311 17 723 13 750 13 279 16 960 19177
Fossil fuel shore Bk Bi1% Fr% Fa9% 2 S5% o FE%
Ci0y emissions (Gt) 23.1 3I3.2 34.9 35.6 25.2 15.8 3rT.a 41.3

Motes: MMioe = million tonmes of oil equivalent; Gt = gigatonmes. Other includes wind, solar PV, gecthermal,
concentrating solar power and marine. Solid biomass includes its traditional use in three-stone fires and in
improwed cookstowes.

20 Stated Policies Sustainable Development

- G}
=
=16 40
®
.ﬁ 12 30
'_

2 0

4 10

2000 2040 2000 2040 2000 2040

mmCoal om0l sewGas Muclear mmsm Renswables = C0; emissions (right axis)

[ ' 4+ IEA World Energy Outlook 2019
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Qil: Production by region Qil: Consumption by region
Asia Padfic B Europe L

W Adrica M 5. & Cent. America

B Middle East B Morth America —

mCis fa

86 i) DS 1d 15 pai} o 95 1] a5 10 18 20

World oil production fell for the first time since 2009 by 6.6 million bid in 2020 driven by both OPEC (-4.3 million b/} and non-0PEC 2.3 milion bid). Country wise,
Russia (-1 million bfd), Libya (-920,000 bid) and Saudi Arsbis (-790,000 bid). Production anly increased in & fews countries, mainly Norwey (360,000 bid) and Brazil
(150,000 byd). Oil consumption slso drogped for the first time since 2009 by 8 massiee 9.1 million bid. The decline was in both the OECD (-5.8 million bfd) and the non-
QECD (-3.3 million b/d). The US (-2.3 million bd), the Eurcpean Union (-1.5 million bidl and India -420,000 b'd) reported the largest declines. Ching was one of the few
countries where demand increesed in 2030 (220,000 bid).
<0

[ ' 1 BPtatistical Review of World Energg 20
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Matural gas: Production by region Matural gas: Consumption by region
Bilian cubiz metras Bilion cubic metres

Asia Pacific 4000 4000
W Africa
W Middle East

| CIs —-_—
W Eurcpe

W 5. & Cent. America
W Morth America

3500 500

a5 0o 05 10 16 pail a

95 i) 05 L] 15 i}

Matural gas consurmgption decreased by 2.3% or 81 billion cubic metras (bem), similar to the fall seen in 2009 during the finencial crisis. Gas consumption fell in most

regions, with a notable exception in Ching where demand grenss by 6.9%. In contrast, gas demand dropped in Morth America and Europe by 2.6% and 2.5% respectively.
Gas production fall by 123 bem -3.3%:), with the largest drops seen in Aussia (-41 bem) and the US 15 bem).

23
[ ' 1 BPtatistical Review of World Energg 20
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Natural gas: Consumption per capita 2020
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Coal: Production by region Coal: Consumption by region
Exajoules Exapules
Asia Pacific 180 150

W Africa
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100 100
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o
B

20

95 o i1 10

15 20 o 595 0d 0& 10 1E 0

World coal consumption fell by 4.2%, its fourth decline in six years. In the non-0OECD, the only notable increases in consurmption were in China (0.3%) and Malaysia
(18.7%), while significant consumption declines were recorded for India (-6.0%) and Indonesia {-4.9%). OECD demand fell sharply, led by the US [-19.1%} and South Korea
-12.2%), to the lowest level in our date series (which goes back to 1965). Global coal production declined by -5.2%, with China prowviding the only significent increase
{1.2%:). The largest declines in production also came from the US {-25.2%) and Indonesia (-9.0%).

25
[ ' 1 BPtatistical Review of World Energg 20
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Muclear energy consumption by region Hydroelectricity consumption by region
Exajoules
W Restof world W Europe a0 Asig Pacific 40
Aszig Pacific W Morth Amenica W Africe
mCIE W Middle Ezst
W CIS T
W Europe
¥ @S & Cent America
W Morth America
= T
i
B 15
15
10
5
o5 00 05 10 15 20 a4 %5 ] a5 10 16 20

Muclear consurngtion fell by £.1% (on &n input-equivalent basis), its sherpest decline since the Fukushime-relsted decline in 2017 and 2012, COVID-19 and the associated
economic shock drove power generation lower, and nucleer generation fell the most in France {-0.4 EJ) and the US (0.2 EJ.

Hydroelectric consumption rose by 1%, below the 10-yeer everage of 2.1% . Growth was led by China (0.4 EJ) and Russia (0.2 EJ), while hydro consumgtion fell across the
South & Central America region.

26
[ ' 4 BPstatistical Review of World Energ2 20
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Renewables consumption by region Renewables generation by source
Exajoulas Terawatt-hours

Asia Pacific % u Solar 3500
W Africa B Wind
B Middle East B Other
WCIE
B Eurcpe an 3000
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W Morth America
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Aenswable enengy consumption (including biofuels but excluding hydrol grew: by 2.9 EJ. The annuel growth rate of 9.7% was below the histonical 10-year average but the
sbsolute incregse in enengy terms was roughly in-line with the last 4 years and the largest for any fuel in 2020. By country, Ching was by far the largest contributor 1o
renawahbles growth (1.0 EJ), followed by the US (0.4 EJ), then Japan, the United Kingdom, India and Geomany (all 0.1 EJ).

Wind prowided the largest contribution to the growth of renewables electricity generation (173 TWh| followed closely by solar (148 TWh. The share of solar in the power
genaration mix has continually incressed owver the last 10 years and solar now comprises 27% of renewsable generation, albeit just 3.2% of total power generation.

27
[ ' 1 BPGtatistical Review of World Energ2 20
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World biofuels production
NELEANETLONTELS I I Scu A e World biofuels consumption

B Rest of Word o
Asia Pacific M Rest of Wiordd e
B Europe Asia Pacific
W 5 & Cent Amance W Europe
B Horth America W 5. & Cent. America

W North America

28

[ ' 1 BPtatistical Review of World Energg 20




J'hJC">‘h

S/

Global Oil Demand (2018-2020)

[milicn bameds per day’r

1018 2Q18 3Q18 4Q18 2018 1Q19 2QI19 3Q19 4Q19

2019 1020 2Q20 3020 4020

H020

Africa 43 43 42 43 43 44 44 43 44 43 44 44 43 45 44
Americas 315 317 327 320 31% 315 320 326 323 321 315 323 329 326 3213
AsiaPacific 352 343 344 351 349 355 3Im0 353 3Ie3 355 363 359 360 372 363
Europe 147 149 154 148 150 146 150 155 151 151 146 151 156 151 151
F5U 45 46 49 48 47 46 47 50 50 48 47 48 51 50 49
Middle East 82 845 88 82 84 B2 85 BB B3 B85 B2 &7 90 B3 8BS
World 585 SB8 558 593 551 588 596 1014 1013 100.3 998 1012 10295 102.7 101.7
Annual Chg (%) 1 06 13 06 11 03 o0& 16 20 12 10 17 15 14 14
Annuwal Chg (mb/d) 1 06 13 06 11 03 o0& 16 20 12 10 17 15 14 14
Changes from last OMR (mb/d) 00 01 01 £1 00 01 04 00 01 QO OO0 03 00 00 01

* Inclhuding bicfusls

Middle East

World

Anmsl Chyg (%)

Anmal Chyg (mib/d)

Changes from kst OMR [mibid)
* Including bickuets

[

2019 1020
42 44
320 304

131 1419
47 486
az 714

298 837
48 -50
oF -50
oo -02

1 IEA Oil Market Report, July 2019
Global Oil Demand (2020-2022)

2020 3020
ar
250 284
318 335
11F 138
47
g2
B31 824
161 -85
-159 -85

02 05

34

41
A

(million barrets

pear day |”
4020 2020
39 3a
280 281
354 ms
133 132
48 45
ra r.f
842 8048
4 00
54 -89
4 02

1021
4.1
286
358
126
46
i
234
0.4
0.4
0.2

2021 3021 40

39
301
351
133

4.7

Ta
849
14.1
1.7

0.1

3a
a2
35.0
14.2
48
B4
ar4
54
53
0.6
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Why Oil Matters? —

Oilwill continueto be a prime fuel overthe next 30-40years

Oil will continueto be a key economicparameterwhich affects global
economicdevelopments

Oil prices affect cost of natural gas, petrochemicals,food (through
fertilizersand pesticides)he automotiveindustry and transportationin
general

Oil pricestoday affect a lot lesscertainimportant economicparameters
suchasinflation andwageindexation

Oil pricesare part of mechanisnfor the massiveransfer of fundsfrom
consumer to producing countries and hence to global financial
Imbalances 30




World Primary Energy Demand By Fuel and Scer !
(Mtoe)
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Oil Demand by Scenario and Changes by Ke)( *="2=/
Sector

Oil demand by scenario Changes in demand by sector
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Pennsylvania and Baku
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Russian Oil and the Birth of Shell (1)
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Russian Oil and the Birth of Shell (I1)
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Persia and the Birth of BP ()

Persian Qll
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1908

After British geclogists find the first
significant oil well in modern-day Iran,
the Anglo-Persian Oil Company
(APOC) is formed.

1961




Persia and the Birth of BP (ll)
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Winston Churchill and His Security AXxiom

C On July 17, 1913 Churchill, in a statement to

Parliamentthat the Timesof Londondescribedasan

authoritative presentationon the nationalinterestin

oil, took the idea one step further. & lw& cannotget

2 A hewarned, @ g &nnotget corn, we cannotget

cotton and we cannot get a thousand and one

commodities necessaryfor the preservationof the

economicenergiesof GreatBritaing

In order to assuredependablesuppliesat reasonable
prices ¢ becausethe & 2 LXafket is becomingan

openY 2 O1 & M Admiralty shouldbecomed & K S

owners or, at any rate, the controllers and the
& 2 dzNabeSsébstantialpart of the oil it required It
would begin by building up reserves,then develop
the ability to deal in the market The Admiralty
shouldalsobe able & (r&ort, refine X or distil crude
2 A ¢ désposingof surplusas needbe. Therewasno
reasonto & a K Mdmyhiakingthis further extension
of the vast and various businessof the Admiraltye
Churchilladded, & h g0 one quality, no one process,
0N no one country,on no one route and no one field
mustwe be dependent Safetyand certaintyin olil lie
in varietyandvariety aloneg
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Mr. 5% and the Birth of Irag

- JONATHAN CONLIN —

TORKIYE PETROLLER| ANONIM ORTAKLIGI
TURKISH PETROLEUM CORPORATION

Iraq Petroleum Company

MR.FIVE PER CENT

THE MANY LIVES OF CALOUSTE GULBENKIAN

THE WOR' 'S RICHEST MAN
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OPEC The OIl Cartel

OPEC Membership, 2019

[l OPECincluded Il OPEC exempted [ Non-OPEC

Saudi Arabia

Iran

Venezuela
Russia
Kazakhstan VENEZUELA
UAE
ECUADOR

Kuwait
Angola
Libya

Mexico

-700 -600 -500 -400 - 100 thousand barrels a day

IRAQ [RAN
ALGERIA | 1pyA saupl” KUWAIT
ARABIA  ~ UNITED
ARAB
EMIRATES
NIGERIA

EQUATORIAL GUINEA ~fl oo o1 (G OF
GABON —~ CONGO

ANGOLA
COUNCILon

FOREIGN
RELATIONS

Note: Average oil-supply cuts, January-May

2019. Data for OPEC exempted calculated

versus October 2018 supply.

Source: International Energy Agency,

Bloomberg Opinion analysis BloombergOpinion
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Oil and Gas Production Indicator Map 2019
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Crude OIl Plays A Major Role In Commodity
Investment

Lean Hogs: 2.1 % \ / Natural Gas: 8.0 %

. 0 /—\
Live Cattle: 4.0 % _/~ Crude Oil: Brent: 7.8 %
_— Crude Oil: WTIL: 7.2 %
““—=mllll] — Heating Oil: 3.8 %

Nickel: 2.5 V\
Zinc: 2.7 % /\
Aluminum: 4.6 %
—— Gasoline: 3.8 %
4 Corn: 7.4 %
\/ Soybeans: 5.8 %

Copper: 7.6 % f—
Silver: 4.1 %
\__— Wheat:4.5%

Gold: 11.2 % ~_~
L Soy Meal: 2.9 %

Coffee: 2.4 %
Sugar: 3.4 %
Soybean Oil: 2.8 %

\\

@8 Energy @@ Grains Softs @ Precious Metals [l Industrial Metals [l Livestock

Source: Bloomberg
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The Role of IOCs, NOCs and OFSCs

International Oil CompanieqIOCs)

V

Thecompetitiveadvantageof the IOCshasbeentraditionally basedon their greatexperiencen the
sector,on greatinvestormuscleand on advancedechnologicaldevelopment However,forty years
ago the 10Cshad accessto over 85% of the global reservesand they negotiated almost lifelong
concessionsvith the governmentsof producercountries

Nowadaysthe I0Cshave accessto only 14% of the proven global reservesand they are finding
increasinglifficultiesin acquiringnew oil and naturalgasreserves

National Oil CompaniegNOCSs)

\%

The NOCshave developedsufficient financing capacityin order to expandtheir businessin the
domesticand international markets,but what is important is not to overlookthe fact that both the
|IOCsandthe NOCsre facinga commonchallengeof greatdimensions Thischallengeas the growing
demand from emerging countries, a new environment that affects two-thirds of the world's
population

IOCs have tended to focus on more challenging and less profitable domains shale gas,
unconventionaloil, and deepwater operations Oil-field ServicesCompanies(OFSCshave been
offering NOCsmore servicesand specializedoperationswith high technicalexperienceat a lower
costthan |IOCsoffer. Asthesetrends continue,|OCsare likely to adopt a new businessmodel that
may require changesn collaborativeefforts and cooperativerelationships Partneringwith IOCsand
OFSCsagoodstepfor NOCghat undertakea globalizationstrategy 46



Global Oil Production and Consumption By Region P84949)

Qil: Production by region Oil: Consumption by region

Million barrels daily Million barrals daily

Asia Pacific W Europe 100 oo
B Africa B S. & Cent. America
B Middle East W North America — I
mCiS 50 %

20

10

47
Source: BP Statistical Review of World Energy 2020
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Crude oil prices 1861-2020

Yom Kippur war
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A OECD Total Oil Industry Stocks mb  OECD Industry Stocks Vs 5-Year Average
m
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Energy taxes, GDP and final energy consumption, EU-27, 2002-2019
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The Correlation Between Crude Oil and Natural Gas Prices

WTI, per Barrel Henry Hub, per MMBtu
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European Hubs =

European Gas Hubs and Exchanges

Souxe P. Hcatber. Conti-
nental European Gas Hu
Are they fit for purpose?.
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European Hubs
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How the pandemic ends
Latin America’s growth opportunity

Will there be a wage-price spiral?

E C 0 n O mi S t More threats to free speech
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The energy shock
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B A h ¢ Sw kp ' P A" 275w " A IO HM
. . Announcgd . . Cancelled| Retired
Country | Announced| Pre-permit | Permitted Prepermlt+Constructlor Shelved | Operating | Mothballed 20102021 | 20002021
Permitted
Austria 0 0 0 0 0 0 0 0 800 2.098
Belgium 0 0 0 0 0 0 0 0 1.100 2.990
Bulgaria 0 0 0 0 0 0 4.829 320 2.660 1.380
Croatia 0 0 0 0 0 0 210 125 1.300 0
Czech 0 0 0 0 0 0 7.906 0 1.380 3.191
Republic
Denmark 0 0 0 0 0 0 1.180 0 0 3.823
Finland 0 0 0 0 0 0 1.468 0 385 2.319
France 0 0 0 0 0 0 2.399 0 0 6.752
Germany 0 0 0 0 0 0 41.690 5.385 20.413 18.950
Greece 0 0 0 0 660 0 1.925 600 1.250 2.753
Hungary 0 0 0 0 0 0 944 250 3.520 515
Ireland 0 0 0 0 0 0 915 0 0 0
Italy 0 0 0 0 0 0 7.892 0 6.795 3.108
Latvia 0 0 0 0 0 0 0 0 435 0
Netherlands 0 0 0 0 0 0 4.152 0 1.311 3.665
Poland 0 500 0 500 560 0 30.170 250 22.383 5.689
Portugal 0 0 0 0 0 0 682 0 0 1.346
Romania 0 0 0 0 0 0 4.675 330 5.705 2.730
Slovakia 0 0 0 0 0 0 769 0 885 724
Slovenia 0 0 0 0 0 0 1.069 0 0 535
Spain 0 0 0 0 0 0 4.875 358 800 8.605
Sweden 0 0 0 0 0 0 0 0 0 291
Total 0 500 0 500 1.220 0 117.750 7.618 71.122 71.464
F n B A - h e A v h 1 " h r - vy [ ey h A h 5 [ e Vv B > ¥ ) Y r h < _ h

[ '+ Global Energy Monitor
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PARIS CLIMATE AGREEMENT

Historical document that legally binds the whole World
to participate in climate change fight.

196

$ countries .
‘ Adopted the Agreement 2020«
< officially recognizin - —
hu'ma}:u Inﬂugen cle e Will come into force
on climate by 2020

Rich countries will provide

minimum of $100 billion If signed by
to developing ones for climate covering
change adaptation by 2020 55% of global emissions
years

Every 5 years count'ﬂes
shall revise their emissions
reduction targets and measures

The balance between emissions
and sinks should be reached
in the second half of XXI| century

s
HEBW
Climate damage Clean technologies
For the first time ever The Agreement urges

the Agreement defines to speed up clean tech
climate loss and damage terms development and international
but liability and compensation e echnology transfer
are not mentioned Role of forests
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ADEQUATE SUPPLY
. Ensuring adequacy despite decommissioning of large
- 5 5 o/ GHG E..'mISSIGnS volumes of dependable generation
0 reductions (vs. 1990)

Share of
renewable energy
Systems needs
for
decarbonization

Improvement in

energy efficiency CLEAN ENERGY

Ensuring sustainability
of clean energy
investment to reach
decarbonization
Carbon-neutral targets

electricity FLEXIBILITY OF SUPPLY

Investment framework for deployment of flexible
resources for a secure operation of the system
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TeAwkr] KatavaAlwon Evépyelwag ava Kavowpo otnv EAAGSa, 1990-2018
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TeAwkn] KatavaAwon Evépyelag ava Topea otnv EAAGSa, 1990-2018
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© Wdustry © Trassport O Residentisl @ Commertial and public services O Agricuiters /forestry 0 Nomagecifed © Monenegyuse © Fahing
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TuvoAikn NMapoyr NpwTtoyevoig Evépyelag tn¢ EAAGSag, 2000 kat 2018
2000 0% 2018 3%

» Aiyvitng = NetpéAaio xan netpehaikd npoidvia » Quowd atpio « ANE » HAextpiopde

TeAwkr] KatavdAwon Evépyelag tng EAAGSacg, 2000 kat 2018
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» Aiyvitng = NetpéAmio xau neTpeAaika npoiovia = Quowd agpo « ANE = HAexTpiopdg
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Final energy consumption by comm. (Mtoe)

M Coal Electricity ™ Gas MHeat ®Oilproducts MOther Renewables
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16 Electricity generation by type (TWh)
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Total capacity to the grid (MW) per year

4114

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

The HWEA Wind Energy Statistics take into account the wind capacity which is in commercial or test operation in Greece and are based on sources
fram the market artare HIA/FA hnce mnde offart tn renccrheck and coanfirm the doto Howower HIA/FA dnec not nunrantee the aceoroca of them ond
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2('.!)7 2008|2009 2010| 2011 | 2012 | 2013 | 2014 2015 2016 2017 | 2018 2019

m Annual installed capacity 2 | 10 | 35 | 152 [a2s | 912 [1083] 17 | 10 | 54 [ 129 |11 } 250 | 250 | 00 |
m Cumuatve installed capacity. 2 | 12 | 47 | 624 [1536 2579 | 2596 | 2606 2611 | 2624 | 2665 | zsmsxss 3665
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- Greek PV market development (sowrce: helapco.gr, Greek PV Market Investment

opportunities)
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Share of new electricity capacity, 2001-2020

Annual capacity installations (GW./'yr) Share of new electricity generating capacity (%)
270 a0
225 75
180 [1a]
135 45
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(4] o
2001 20032 2005 2007 2009 20mn 2013 2015 207 2020
Mew ¢ hla-wcaaacl = Renewable share
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Renewable capacity additions by technology 2020-25, main and accelerated cases
B Geothermal

@ Oc=an
oCSP
m Bicenargy

o Hydropower

O Offshore
wind

m Onshore
wind

o Solar PV

2021
; 85
Main case
Annual additions Average annual additions
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® Unknown @& Biomass @& Geothermal @& RBiofuels & Marine

Investment in renewable energy, by region of destination, 2013-2018

USD billion 239 288 340 263 351 322
oo e
-
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2013 2014 2015 2016 2017 2018
@ East Asia and Pacific @ OECD Americas @ Western Europe 86
@ Latin America and the Caribbean @ South Asia OECD Asia @ Others | ' " IRBNA Global Landscape of

Renewable Energy Finance 2020
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The Expanded South Corridor
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