09/11/2022

XII CONFERENCIA ANUAL RESILIENCIA ETRANSICAO ENERGETICA

Ynovembro 2022 Fundacdo Dr. Antdnio Cupertine de Miranda Porto 9h-17h

Impactos da Geopolitica
na Resiliéncia e Transicao Energética... e vice-versa

Luis Tomé

ltome@autonoma.pt

IPRI

OBSERVARE

INSTFIUIO PORTUGUES DE RELAGOES INTERNACIONAIS
UNIVERSIDADE NOVA DE LISHOA

htps://observare.autonoma.pt www.autonoma.pt http://www.ipri.pt/index.php/pt,

Tépicos

1. Grandes Transformagdes Globais

2. Centralidade da Asia-Pacifico e da RPChina

3. Reconstrugdo da Ordem Mundial

4. Transformagdes na Geopolitica da Energia

5. Impactos Geopoliticos das Energias renovaveis

Luis Tomé

Estrutura de Poder Ambiente

\\\_//
Transformagdes
Globais

Ordem Mundial Energia

\/

Demografia

Tecnologia

Luis Tomé




World population by region, including UN projections SELECT AGE GROUPS
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Internal displacements breakdown by conflict and disasters in 2021
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MENA Renewable Water Reserves Per Capita Decline and
Population Growth (By Country)
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Top Annual CO, Emitting countries, 2019
(from fossil fuels)
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With 58,990 applications filed in 2019, China ended > — = SE800

the U.S. (57,840 applications in 2019) reign ...

underlines a long-term shift in the locus of

innovation towards the East, with Asia-based  .o000
applicants now accounting for more than half of

all PCT applications, said WIPO Director General so.000
Francis Gurry.
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Top 10 PCT applicants
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For the 3rd consecutive year, China-based Huawei Technologies was the top
corporate filer in 2019...The top 10 applicant list comprises 4 companies from China
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Military expenditure by region in constant US dollars ~ © SIPRI 2022

in USS b., at constant 2020 prices and exchange rates
Region 1988 1998 2008 2018 2021
World total 15213 1064.2 1654.0 1859.0 2006.6
Africa 15,2 13.4 36.9
North Africa 3.1 49 18.0
|Sub-Saharan Africa 12,1 8.6 18.8
Americas 726.3 505.3
Central A. & the Caribbean 39 4.0 10,0
North America 695.2 4174.9 91.8
South America 272 263 44,1
Asia and Oceania 1379 182,1 300,0 553,1
Central Asia 0.0 0.3 1.1 1,7
East Asia 83.8 1123 1909 385,7
Oceania 14.1 154 213 31,6
South Asia 25.6 33.1 56,1 90.8
| South-East Asia 14.5 21.0 30.5 432
Europe 5 273.8 333.9 392.6
Central Europe 324 18.1 21.4 34.4
Eastern Europe 260.0 16.2 49.7 73.2
Western Europe 279.2 239.6 262.8 285,
Middle East 704 89.6 140.3 178.2

Major Disputes in Asia-Pacific e 1. Kuriles Islands/Northern Territoies
S 2. Backu/Changbai Mountain China-North Korea
3. North/South Korean Divison + NK nuclear program
. TakeshimaTokdo Islands
5. Yelow Sea
6. Socotrafleodo-ParangdoSuyan Istands (China-South Koreal)
China Sea

10, Golf of Tonkin (China-Vietnam)
11, Paracels Islands (China-Vietnam)

12. Scarborough/Panatag (Philippines-China)

13. Macclesfied Bank/Zhongsha Qundao (Philipines-China)
14. South China Sea (China-SEA countries)

15. Spraty Islands

16. Mindanao (Philppines)

17. Sabah (Malaysia-Phippines)

18, Ligtan and Sipadan Islands (Indonesia-Malaysia)

19. South Molucas (indonesia)

20, Iian Jaya / Papua Barat (Indonesia)

30. Border Thailanc yanmar
31. Karen, Shan, Mon, Chin, Kachin and Arskanese - Myanmar
32. Arunachal Pradesh (India.China)

33, Border China-Buthan

34 Tioet (China)

35. Cachemir ( India-Pakistan}+ Aksal Chin (China-India)

36, Trans-Karakoram (China-India)

37- Xinjiang (RPChina)

38, Inner Mongola (China)

Afghanistan
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Countries and Regions, Trade (Impts + Expts) with Main Partners

Ranking and share (%), (2021)

PARTNER

China, PR| Japan | ASEAN10 | S.Korea | Russia UsA India__ | Australia | EU27
China, PR 3(6.2) 93) 4(60) | M@1) | 2(125 | 14(,7) | 8(38) | 1(137)
Japan 1(22.9) (12,3) 5(55 | 14(11) | 2(143) | 13(15) | 7(44) | 4(10.2)

ASEAN10 1(25,6) 49,2 (24,7) 5(7,2) 13(0,7) 2(14,2) 8(3,5) 9(3,0) 3(10,3)

S. Korea 1(239) | 467 (10,2) 10(22) | 2(135 | 16(1,6) 7(3,4) 3(10,5)
Russia 2(18,0) 9(2,5) .7 6(3.8) 4(45) 10 (1,7) 33 (0,1) 1(359)
USA 4(143) | 5(46) (4,5 7(3.5) | 23(04) 9(2,5) 151,00 | 1(16,6)
India 2(11,4) | 1221) 9,3 11(2,6) | 18(0,6) | 1(11,6) 13(1,7) | 3(10,8)
Australia 1(33,3) 2(10,3) (10,1) 5(6,0) 21(0,3) 4(6,5) 8(34) 3(8.8)
EU27 10162) | 8(29) (7.8) 9(2,5) 5(58) | 2¢147) | 1021 | 21010

Fonte: European Commission - DG Trade, Statistics
Luis Tome
The countries with the highest military expendity 021
Rank Spending (sb), CHIREF 00  share ol GDPCD  \yotd share ),
301 Country 202 2012-31 2021 203 .
1 ey S0t =gy 25 > Sou.rce: SIPRI, Tr.ends in Wor{d
2 China 293] 72 w7 141 Military Expenditure. 25 April 2022
T india 766 a 27 E)
4 United Kingdom - a7 22 22
5 Russia 5.9 1 41 21
&  France 56.6 12 18 27
7 Germany 56.0 24 13 27
8 Saudi Arabls [55.6] -15 s 28]
9 Japan 54.1 s L1 26
10 SouthKores 502 a3 28 24
‘5438
Luis Tome

FREEDOM IN THE WORLD rree [ ParTLY FREE NOT FREE

The Global Expansion of Authoritarian Rule . |6 consecutive years of decline in global f

e [N
v

H““s Also the Economist Intelligence Unit 2022 edition of its Democracy
Index recorded the worst state of global democracy since the index

was first published in 2006
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CHINA - RUSSIA
comprehensive strategic partnership for a New Rra
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Selected Terrtories in Dispute
== China's rie-dash line
“Claimed by China. Taiwan, and Vietnam
**Claimed entirely o¢ in part by China, Tawan,
Vistnam, Brunei, Maiaysia, and the Philippines.
— Hypothetical Equidistant Line between
Chinaand Jag
Jagan-China Joint Development Zone

(Putin 2005)

«The collapse of the Soviet Union was a major geopolitical
disaster...As for the Russian nation, it became a genuine drama»

[HUSSTANEEUETATIUN

capability due to the division of the Soviet Armed Forces among the former
Soviet republics» (Putin 2018)

«Ukrainians and Russians are one
people...
Kyiv simply does not need Donbas..
Iam confident that true sovereignty
of Ukraine is possible only in
partnership with Russia.»
Putin’s article “On the Historical Unity
of Russians and Ukrainians”, July 2021

«The liberal idea has
become obsolete...

The Cold War was a bad
thing . .. but there were at
least some rules...Now, it
seems that there are no

«After the collapse of the USSR, Russia, which was known as the Soviet Union rules at all»
or Soviet Russia abroad, lost 23.8 percent of its national territory, 48.5 percent (Vladimir Putinin a
of its population, 41 of the GDF, 39.4 percent of its industrial potential (nearly Financial Times interview.
half of our potential, | would underscore), as well as 44.6 percent of its military June 27, 2019)
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Maiores importadores de armas e seus principais
fornecedores, 2017-2021

b 1. e 40 gt importrs of o arm d her mam s, -1 -
Maiores exportadores de armas e seu principais

09/11/2022

S A e e peemyg e i mended e meten clientes, 2017-2021
[ Table L. The 28t eperer o r s sndther i e, O
S gin ) cm e g o
il Y M gl e of g’ vl im0 -1 m-. ——r
L o F » ¥ S| g Mot
e ™ -
I bl B4 2 [(em M pm @ = x“',, I
T I U 7 m W Gl W NO WD g N o

» B N smdudh Q) lsmb

i
e
=
]
-4

u o 4 b 0 bdn () Vem ()
Source: SUPRI Armas Transfors Datshase, Mar. 202

H G [ o | i Tbe! 0f(beid )

creating “a world without the West ”“ == L B P g
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Shanghai Cooperation Bt
Organisation FSCO) Novo Banco.de Desenvalvimento

Chinas"Betand Road itate’ (2013) py—gpe

Asian Infrastructure Investment Bank (AllB)
Silk Road Fund
Belt and Road Forum for International Cooperation

] ]
Global Energy Interconnection (2016) - o W8

o 9,
Tjlstan Global Development Initiative (2021) o [o] 1
Global Security Initiative (April 2022) RegionalComprebensve Econonic Paraersip
Recent China-Russia military exercises

Forum on China-Africa Cooperation
(FOCAC)

China-Arab States Cooperation Forum
Forum China - Community of Latin

November 2021

Joint 3 patial vor Sadeh

3530 and East China Sea
near South Kereas

. American and Caribbean States . .
Armenia - Boso Forum for Asia o .

Collective Security  Belarus Eurasian Economic - Conference on Dialogue of Asian Counterterradiamdeils in October 2021

Treaty Organisation Union (EEU) Civllzationa ok O

(Cs10) + Macao Forum by Jocuary 022 a 2
China + 16 CEE (Central and Eastern V' Tlateral naval N alang
Europe) and Greece exercises with ran i

Luis Tomé indian Ocoan :
U.S. Forces Deployment Status QUAD (4 FREE AND OPEN INDO-PACIFIC

Stable and Open International System

N b US. Forces
j e Army : approx. 478,000 personnel
/ = | Navy * approx. 342,000 personnel
= | AirForce : approx. 330,000 personnel
~ | Marines 3 approx. 181,000 personnel

Source: Japan Defense 2021 =
(Eoopeniogon) ,
Army + approx. 26,000 personnel | Y
: approx. 7,000 personnel .~ ALS
+ approx. 30,000 personnel 1
000 personn US. Ewropean
Total  : approx. 64,000 persom
(Total in 1987: approx. 354,000 personnel)

" . = | Total : approx. 1,331,000 personnel
(Total in 1987: approx. 2,170,000 personnel)

trade war; economié-and technological aecoupling

US. Northem |
smand |

ot

: approx. 35,000 personnel
Nawy  : approx. 38,000 personnel
Air Force : approx. 29,000 personnel
Marines : approx. 28,000 personnel

Criticism and sanctions against Chifa and support ™

for Taiwan:
US. Indo-Pacific
Command

Total  : approx. 129,000 personnel
(Total in 1987: approx. 184,000 personnel)

AUKUS-

Diplomatic boycott of Beijing Wintbr Olympics, Feb | ﬂ:'

Democracy Summit, DEC 2021
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Indo-Pacific Economic Framework {IPEF), May 2022 T
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Net oil & gas import dependency in selected countries
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New Route to Asia In 2021, Russia was China’s 2™ crude oil supplier (15.5% of its

imports), 3 gas supplier (6.7% of Russian natural gas exports, meeting
5% of China's demand) and China’s 2" coal supplier, made up 17.6% of
its total imports.

Power of Siberia pipeline throughput estimates

Source: Gazprom

Power of Siberia: Built by Russian energy giant Gazprom PISC, the pipeline runs about 3,000 kilometers (1,864 miles) from the new Chayanda
and Kovykta gas fields in the coldest part of Siberia to Blagoveshchensk, near the Chinese border. Another gas line in China connects to the
Russian system and will eventually stretch another 3,370 kilometers south to Shanghai. The Russian part of the line is managed by Gazprom,
which in 2014 signed a $400 billion deal to supply 38 billion cubic meters of gas annually for 30 years to China National Petroleum Corp. It's
the Russian company’s biggest ever contract.

Russia launched gas deliveries to China via the Power of Siberia pipeline in Dec 2019, which is set to ship 5 Bem in2020, and gradually ramp up
supplies to 38 Bem in 2025. By 2023, nearly 40% of Chinese gas demand growth will be met through Russian gas from Power of Siberia.

Luis Tomé




Daily transit volumes through world maritime ol chokepoints
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Energias renovaveis transformam a Geopolitica

Recursos de energia renovavel estdo disponiveis, de uma forma ou de outra, na
maioria dos paises

Podem ser utilizadas em quase qualquer escala e prestam-se melhor a formas
descentralizadas de producdo de energia e consumo

Susceptivel de alterar o poder e influéncia de alguns Estados e regides
WareEnaey. | Novas rotas e conexdes energéticas

Digitalizagdo do sector da energia >> ciber-inseguranga

Cortes de electricidade como arma geopolitica

dos de fosseis

Ascensdo dos lideres das energias renovaveis

WindEnergy

Novos Alinhamentos

Redugso da importancia geoestratégica do petrdleo e do gés e aumento da
importancia e dependéncia de outros recursos como electricidade, biocombustiveis,
oou materiais criticos e minerais

Nexo dgua, energia e alimentos em contexto de alteracdes climaticas

09/11/2022

Até 2050, a procura de agua e alimentos devera aumentar em mais de 50%. O nexo entre os sistemas de
abastecimento de agua, energia e alimentos cria grandes desafi i num g
pelas alteragdes climaticas...
A energia hidroeléctrica é a maior fonte de electricidade renovavel do mundo e tem a sua dindmica

ica propria, parti quando envolve disputas e conflitos por rios, bacias hidrograficas,
sistemas fluviais, barragens...

| INTERNA s J

A Quick Losk at the Werkd s TMeaty Treubled Watens,

S5dEn
Ethiopia

DewTonews Luis Toms
2/ e China’s Global Energy Interconnection (GEI Initiative), 2016
GEI Backbone Grid The number of GEIDCO members has expanded to from countries

Luis Tomé.
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Nova para p ligagdes
inteligentes, limpas e seguras. Entre 2021 e 2027, a UE
mobilizara até 300 mil milhdes de EUR para intensificar a oferta
aos seus parceiros com investimentos no desenvolvimento de
infraestruturas em todo o mundo.
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Apesar de depender das
importagdes de petrdleo e
gas, a China representa quase
50% do investimento global
em energias renovaveis
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Leading countries in installed capacity 2021 (in Who Is Driving Investment
gigawatts) in Renewable Energy?

Investment in the renewable energy sector
by country/region (n billon U.S. dollars)

301.9

2009 2015

O statista %
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Globalmente, a % de familias internacionais de patentes (IPFs) em tecnologias de energia limpa aumentou de 6,6% entre
2000 e 2009 para 8,5% entre 2010 e 2019. i em ias de fornecil de energia com baixo teor de
carbono (combustiveis alternativos, energia nuclear e algumas energias renovaveis) e tecnologias facilitadoras
emergentes como a captura de carbono e o hidrogénio.

Countries of origin for international patent families in clean energy technologies, 201019

Others 9%

Germany 12%

PR.China 8%

R Korea 10% ‘

United States 20%

France 4%
UK 3%

EPO member

Other EPO member states 10% ncluding Italy 1% states 28%

Sweden 1%
Netherlands 1%
Denmark 1%
Austria 1%
Spain 1%
Switzerland 1%

Japan 25%

Saurce: European Patent Office

Europa tem liderado o registo de patentes de invengdes energéticas com baixo teor de carbono, com 28% (12% s6 a
Alemanha) de todas as familias internacionais de patentes nestas tecnologias na ultima década (2010-19), seguidas por
Japdo (25%), EUA (20%), Coreia do Sul (10%) e China (8%)

Luis Tomé
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Concentration production of raw materials vs fossil fuels

 Countries i production of sesecied mnercas and fossd fuels. 2019
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Source: European C ission, EU strategic ies and ities: second stage of in-depth reviews, 22.2.2022
Luis Tomé

Chinese dominance over the rare earth permanent magnets value chain

Aantran 101
,

Source: European Commission, EU strategic ies and ities: second stage of in-depth reviews, 22.2.2022

As terras raras s3o cruciais para produtos e tecnologias-chave numa vasta gama de dreas, desde a electrénica &
producio de energia, cuidados de satide, espaco e defesa. A procura da UE de imanes permanentes de terras raras -
um componente chave para, por exemplo, veiculos eléctricos e certas turbinas elicas - pode duplicar até 2030 para
até 40.000 toneladas por ano.

A China detém 89% da produgdo mundial de magnésio. Também domina toda a cadeia de valor de terras raras,
desde a extracgdo até a produgdo de imanes permanentes de terras raras, detendo 93% da produgio global.

Luis Tomé
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Graph 8: Share of EU imports value of dependent products

Rest of the World
1%

Singapore

2% UK

3%

China Japan
52% 3%
Source: European Commission, St d capacities. the C from the Commission to the
European Pariiament, the Council, the European Economic and Social Committee and the Comittee of the Regions. Updating the 2020 New
Industrial Strategy: Building a stronger Single Market for Europe's recovery. Brussels, 5.5.2021
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Graph 22: Biggest supplier countries of critical raw materials to the EU
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