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1. A GEOPOLÍTICA da ENERGIA e as MUDANÇAS 

ESTRATÉGICAS e ESTRUTURAIS 
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ROBOTS THAT TEACH EACH OTHER 
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CONVERSATIONAL INTERFACES 



SÉCULO XXI 

As IDEIAS QUE 
PODEM MUDAR O 

MUNDO 

MUNDO FÍSICO 
 

• Veículos sem condutor 

• Impressão 3D 

• Robótica avançada 

• Ciência de novos materiais 

 

MUNDO DIGITAL 

 

• Inteligência Artificial 

• As Máquinas que aprendem 

• A Internet das coisas 

• O poder dos sensores 

 

O MUNDO BIOLÓGICO 
 

• A  sequenciação do Genoma 

• A Edição Genética e a Terapia 

• A Técnica CRISPR 

• A luta contra as doenças 

• A Medicina com assistentes 
virtuais (robots) 
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UMA IDEIA PODE 
MUDAR O 
MUNDO 

 

FIM do Século XIX /Século XX 

Segunda Revolução Industrial 

 
• Advento do Motor de Combustão 

Interna 

• Carro / Avião 

•  Eletricidade 

• Fábricas para a produção em massa 

 

SÉCULO XXI 

Quarta Revolução Industrial:  

Revolução Digital 

 
• Internet Móvel 

• Sensores poderosos 

• Inteligência Artificial 

• As Máquinas que aprendem (“Machine Learning”) 

•  A Tecnologia Digital combinada com “BIG DATA” 

 

HÁ 10 000 ANOS ATRÁS 
 
 

• A Revolução Agrária e a 

  Domesticação dos Animais 

2ª METADE do SÉCULO XVIII - 

1760 a 1840 

Primeira Revolução Industrial 

• Máquina a Vapor 

• Transição da tracção animal 
para o poder das máquinas 

 

 

1960 até fim Século XX 
 

Terceira Revolução 
Industrial: Computadores 

 
• Desenvolvimento dos semi-

condutores 

• Computação mainframes 

(1960’s) 

• Computador pessoal 

(1970/1980’s) 

• Internet (1990’s) 
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The GEOPOLITICS 
and the ECONOMY 

• Globalization effects 

• Nation-State decline 

• Emergency of new 

actors 
 

• Partial Transference  

   of  financial power  
 

• Global crisis of  

   capitalism 

GLOBAL 
THREATHS 

•  Climatic (migrations) 

•  Terrorism  

•  Piracy 

•  Failed states 

•Collapse of Order in 
areas of the Globe 

•Nuclear proliferation 

•Weapons of Massive 
Destruction 

THE RESOURCES 

 

• More scarce 
resources 

 
• Intensification fight 

by the Resources 

     - Minerals 

     - Energy 

     - Food 

     - Water 

• Control of strategic 
Raw Materials 

 

WHICH DIRECTION WE ARE GOING? 

 THE WORLD  AT A CROSSROADS? 
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POPULATION   

7 billion people 

 
GDP  

 65 trillion US$ 

 
CAR FLEET  

800 million cars 

 

OIL USE in DEVELOPED WORLD  

 14 barrels/person/year 
 

 OIL USE in DEVELOPING WORLD 

 3 barrels/person/year  

 

WORLD ENERGY MATRIX 
  
  . Oil Production is 5 times greater than 
    in 1957 
 
  . Renewables have established a more  
    secure foundation 
 
  . Oil/Coal /Natural Gas provide 80% of 
    supply   

 
ELECTRICITY 

 1,5 billion people without access 
 
 

WATER 

 700 million people with scarce resources 

2
0

3
0
 

 

POPULATION 

 8,5  billion people 

 
GDP  

130 trillion US 

 
CAR FLEET  

 3 billion cars 

 

OIL USE   

   Billions of people with better incomes 

   go from 3 barrels/person/year up to 3   

   or 4 times more 

WORLD ENERGY MATRIX 

  . Dominance of Natural Gas?  

  . Consolidation of Renewables  

  . Solution for the transport system:  

    (electric/biofuels/GTL//fuel-cells)? 
 

 

ELECTRICITY    

 . Reduction or not of inequality? 

 

WATER  

 . Reduction or not water access? 

WORLD CHALLENGES 
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TENDÊNCIAS 
EMERGENTES 

NOS MERCADOS 
DAS MATÉRIAS 

PRIMAS 

A LUTA GEOPOLÍTICA 

PELO CONTROLE DAS 

MATÉRIAS-PRIMAS 
 

• A crise das Terras Raras 

      China / Japão 2010 

 

 

A “FINANCEIRIZAÇÃO” 

DAS MATÉRIAS PRIMAS 
 

• Personalidade dupla 

• Matérias-Primas + Activos 
financeiros 

 

 

A GLOBALIZAÇÃO DA 

PROCURA MUNDIAL DE 

MATÉRIAS-PRIMAS 

• O exemplo do petróleo 

• 85% do crescimento da 
procura mundial vem dos 
países emergentes 

 

 

OS SUPER CICLOS DE 

PREÇOS ALTOS DAS 

“COMMODITIES” 

• O choque da procura em 2008 

• Repetição em 2012 

• Choque da oferta a partir de 
2014 

 

A VOLATILIDADE DOS 
PREÇOS 

 

• O balanço cerrado entre a oferta 

e a procura não explica tudo 

• O efeito geopolítico  

• O efeito especulativo 

• O efeito dos “stocks” 
estratégicos 

O PAPEL DOS PAÍSES 

EMERGENTES E OS 

CONSTRANGIMENTOS 
 
• Os recursos necessários para 

suportar o desenvolvimento 
económico 

• O crescimento demográfico 

 

 

UMA NOVA ERA NA 

DINÂMICA DOS PREÇOS 
 
• Volatilidade elevada 

• Papel da “especulação” 

• “Players” tradicionais + gama 
diversa de entidades 
financeiras 
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PRODUCTION PERCENT 

INCREASE          

1950 - 2000 
1950 1975 2000 

 Bauxite   8,370   25,401 135,000 1,513 

 Cobalt    7    30             33 371 

 Copper   2,645   6,960  13,200 399 

 Iron ore 250,000 887,389 1,061,148 324 

 Nickel   146   787   1,250 756 

 Titanium   814  3,298   5,187 537 

 Crude oil (billion barrels)             3,8 19,5 27,3 618 

 Natural gas (tillion cubic feet)             7,2 55,8 85,1 1,082 

PRODUCTION of SELECTED COMMODITIES, 1950, 1975, and 2000 

(in thousand metric tons, unless otherwise noted) 

Source: US Grological Survey, Minerals Yearbook; BP, Statistical Review of Weorld Energy 
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CONSTRAINTS ON OIL AND GAS FLOW FROM MIDDLE EAST 

 

Source: 21st World Upstream Conference  Organizer  Global Pacific & Partners 
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Arab Countries Status 

The Economist,  9-15 January  2016 
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The Economist,  9-15 January  2016 
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THE GEOPOLITCS OF OIL 

Source: FT, 30th March 2011 



Jihad in AFRICA  

The Danger in the Desert 

Source: The Economist, January 26th - February 1st 
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THE GEOPOLITICS OF THE PIPELINES 

18 



SEGURANÇA 
ENERGÉTICA 

SEGURANÇA do ABASTECIMENTO 

• PORTUGAL: 45% gás Argélia 
                           55% gás Nigéria 
• Pipelines do Magrebe 
• Instabilidade política MENA 
• Dependência Energética do exterior 72% 
• Europa: dependência da Rússia 
• Papel da fachada Atlântica 
• Segurança fluxos (pirataria) 
• Cooperação geopolítica  

 
 

 

 

ESTABILIDADE e 
COMPETITIVIDADE dos PREÇOS 

 
• Falhas Mercado Único Europeu de 

Energia 
• Falhas liberalização /regulação dos 

mercados 
• Fraquezas das Redes Europeias 

Energia (pipelines + redes 
eléctricas) 

• Políticas Públicas desligadas dos 
mecanismos económicos do 
mercado  
 

 

 
 

 

 

SUSTENTABILIDADE AMBIENTAL 

• Aposta nos recursos endógenos 
• Mudança paradigma: do lixo para 

os recursos 
• Economia Circular: 

design/reciclagem/produtos 
• Papel das Energias Renováveis 
• Controlo e declínio emissões CO2  

• COP 21 e mudança climática 
• Ligação aos mecanismos do 

mercado (caso carvão exportado 
dos EUA para a Europa) 
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Source: IEA, 2016 

An 8% reduction in 2015 global energy investment results from a $ 200 billion decline in 

fóssil fuels, while the share of renewables, networks and efficiency expands  
20 

Source: The Economist  - 12 Abril 2007 

EUROPE ENERGY SECURITY 
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Source: IEA, 2016 

An 8% reduction in 2015 global energy investment results from a $ 200 billion decline in 

fóssil fuels, while the share of renewables, networks and efficiency expands  
21 
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EUROPE DEPENDENCE ON RUSSIAN GAS 

Source: Herald Tribune/IEA 
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A SEGURANÇA NA BACIA DO ATLÂNTICO 

A revolução do  

Shale Gás 

 Sabine 

Pass Rotas Comerciais 

 Energéticas 

 Eixo Sul-

Sul 

 Vaca 

Muerta 

Operaçõe

s  

Offshore 

Oil & Gas 

 

 

Operaçõe

s  

Offshore 

Oil & Gas 

 

 

• Primavera Árabe 

• Instabilidade 

Política 

• Estados 

Fechados 

• Ciber Terrorismo 

• Ameaça Climática 

• Ameaças Ambientais 

• Reorientação 

Estratégica 

     das rotas Oil & Gas 

Rotas Nordeste 

 e Noroeste 

Degelo do 

Ártico 

Macondo  

Oil Spill 

A revolução do  

Shale Gás 

 Sabine 

 Pass 

Rotas Comerciais 

 Energéticas 

 Eixo Sul-Sul 

 Vaca 

Muerta 

Operações  

Offshore 

Oil & Gas 

 

 

Operações  

Offshore 

Oil & Gas 

 

 

 Pirataria 

• Primavera Árabe 

• Instabilidade 

Política 

• Estados Falhados 

• Ciberterrorismo 

• Ameaça Climática 

• Ameaças Ambientais 

• Reorientação Estratégica 

     das rotas Oil & Gas 

Rotas Nordeste 

 e Noroeste 

Degelo do 

Ártico 

Macondo  

Oil Spill 

Degelo da 

Antárctida 
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OS FUTUROS POSSÍVEIS 
DE PORTUGAL 

 

PORTUGAL: ECONOMIA 
ATLÂNTICA no CRUZAMENTO das 

REDES da GLOBALIZAÇÃO 

•Modelo Estratégico de 
Desenvolvimento 

•Novo “mind set” 

•Planeamento Estratégico 

PORTUGAL CONECTADO 
GLOBALMENTE 

 
• Portos 
• Plataformas Logísticas 
• Redes Comerciais 
• Redes Energéticas 
• Cadeias de Valor 
• Porto de Gotemburgo/Suécia: 

ligado a 26 plataformas 
logísticas  

 

PORTUGAL: ESPAÇO 
GEOECONÓMICO 

INTEGRADO 
 
• A geografia além da identidade 

territorial 
• A ZEE 
• Novos sectores económicos: 
   - Recursos Marinhos 
   - Biotecnologias 
   - Ciências da Saúde 
   - Indústria Alimentar 
   - Indústria Farmacêutica 
   - Indústria Cosmética 
   - Energias Renováveis 

 

PORTUGAL: DO HINTERLAND 
PARA O EXTERIOR 

 
• Sectores tradicionais da economia 
• Plataformas logísticas 
• Sector Exportador 
• Papel das Empresas e da Inovação 

Tecnológica 

 
 

 
PORTUGAL: PLATAFORMA 
TECNOLÓGICA INTEGRADA 

 
• Teste soluções tecnológicas 
• Paradigma das cidades  
• Atracção Investimento 
• Alianças com países e 

Multinacionais 
 

 

 
 

PORTUGAL: PONTE 
GEOPOLÍTICA entre EUROPA, 
EUA, Ibero-América, África 
Norte, Lusofonia, Atlântico 

Sul e Ásias  
• TTIP 
• CPLP 
• Mercosul 
• Repensar as  Alianças 
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PORTUGAL: ZEE com a Extensão da Plataforma Continental 
 

25 



26 

GEOECONOMICAL 
RECONFIGURATIONS 

 

 



GEOECONOMICAL 
RECONFIGURATIONS 
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2. “ENERGY GAME CHANGERS” 
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UNCONVENTIONAL GAS 

 
INSTABILITY in PRODUCING 

COUNTRIES and THREATS  

to SUPPLY 

FUKUSHIMA NUCLEAR 

ACCIDENT 

CLIMATE CHANGE and 

ENVIRONMENTAL REVOLUTION  

 
EMERGENCE of PACIFIC BASIN as 

TOP ENERGY CONSUMER 

INDUSTRY CATASTROPHIC ACCIDENTS 

(e.g. OFFSHORE OIL Spills) and PUBLIC 

IMAGE 

ENERGY GAME CHANGERS in XXI CENTURY 
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• The Revolution of the SHALE 

GAS  
 

• The Conceptual Innovation for 

Shale Production 
 

• US Learning Curve 

– Footprint Concerns 

– Induced Seismicity 
 

• Knowledge of Rocks and 

Evaluation of the Potential 
 

• Can the US Shale Model be 

exported? 
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A world class source rock and a potential 

shale gas reservoir – the Devonian- 

Mississippian Woodford Shale 

What is the SHALE GAS? 
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Source: FT, 8th July 2013 

 

US OIL SHALE: TEXAS HEARTLAND HEADS THE US OIL REVIVAL 
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Source: The Economist, 6th August 2011 

 

WORLD TOTAL GAS RESERVES 
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Fonte: The Economist, 14th June 2014 

The IEA calculates that electricity prices for German industry have tripled since 2000 
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GAS 

DRIVERS 
 

   

DECARBONIZATION OF ECONOMY 
 

.   Gas is the least poluent of fossil 
fuels 

 
.   May play key role in transition of 

energy paradigm 
 

    APPLICATIONS 
 

.  Gas is most versatile of fossil fuels 

.  Used both in power generation and  
transportation  

 
.  GTL may be competitive solution 

for transport in Medium Term 

EFFECTS OF JAPAN NUCLEAR CRISIS 
 

 .  Decision of some countries to slowdown 
nuclear power (Germany, Italy, Japan) 

 
 .  Opens a more decisive role for Gas 
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ECONOMIC 
• Economic growth and productivity 

• Creation of wealth to be distributed 

• Long Term Approach 

• Attraction of investment 

• Innovation/Creativity/R&D spending 

• Focus on the drivers of growth including the 
enterprisers 

 

 

SOCIAL 
• Distribution of wealth 

generated by the economic 
development 

• Quality of Life 

• Community Development 

• Govern of law & ethics 

• Education and Scientific 
Development  

• Public Policies and 
Involvement 

 

 

 

 

 

 
ENVIRONMENTAL 

• Energy Efficiency 

• Shift in the Energy Mix 

• Bid on Gas and Renewables 

• Resource management 

• Environmental Protection 

• Preservation of eco-systems 

 

 

 

 

 

ENERGY 
SUSTAINABILITY 
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DRIVERS 
SUSTAINABILITY 

GOVERNMENT PUBLIC 
POLICIES 

LONG TERM VISION 

POLITICAL STABILITY  

and 

SECURITY 

ECONOMIC GROWTH  

and  

CREATION of WEALTH 

ENVIRONMENTAL  
AWARENESS at 

ALL LEVELS 
 PUBLIC  and PRIVATE 

SECTOR 

 

 

Participation of the 
community, enterprises, 

and organizations: 

      - Ongoing dialogue 

         - Accountability 

         - Transparence 
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Global Co2 Emissions from Fossil-Fuel 

Source: Nicholas Stern / Brohan et al  (2006) 
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NON-CO2**

Emissions

(CH4, N2O, …) 

23%

CO2 from land

use changes

20%
CO2 from

fossil fuels

57%

NON-CO2**

Emissions

(CH4, N2O, …) 

23%

CO2 from land

use changes

20%
CO2 from

fossil fuels

57%

Fonte: IPCC, 2007 

Rough Breakdown of Global Greenhouse Gas Emissions in 2004 
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The Earth has warmed 0.7ºC since around 1900 

Fonte: Nicholas Stern / Brohan et al  (2006) 
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BERKELEY EARTH TEMPERATURE STUDY 

Prof. Richard A. Muller Team, November 2011 
 

Maps showing the decadal average changes in land temperature field. In the upper plot, the 

comparison is drawn between the average tenperature in 1900 to 1910 and the average 

temperature in 2000 to 2010. In the lower plot, the same comparison is made but using the 

interval 1960 to 1970 as the starting point. We observe warming over all continents with the 

greatest warming at high latitudes and the least warming in southern South America  
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Fonte: Nicholas Stern / Stern Review web site 

Effects of  

Temperature Rise 

45 
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Socolow and Pacala’s “wedges” 

Fonte: Nicholas Stern 
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Socolow and Pacala’s “wedges” 

Source: Pacala and Socolow (2004) 
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Paris COP 21 and Future Scenarios 
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Source: BP Statistical Review 2016 
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Source: BP Statistical Review 2016 
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ENERGY 

Source: IEA, 2016 
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ENERGY 

Source: IEA, 2016 
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GROWTH  

and 

SUSTAINABILITY 

 

MAJOR ROLE of GAS 
 

• Increasing share of world energy matrix 

• Shale Gas revolution and magnitude of 
reserves 

• Gas is most  versatile of fossil fuels and 
least poluent 

• Used both in power generation and 
transportation  (GTL) 

• “Gaseification” of economy  

 

LNG and EFFECTS of JAPAN  

NUCLEAR CRISIS 
 

• Decision of some countries to slowdown 
nuclear power (Germany, Italy, Japan) 

 
• Open more decisive role for gas and 

specially LNG 

OIL & GAS INDUSTRY  
PUBLIC IMAGE 

 

•  Recent record of catastrophic accidents 
does not help 

• Need to improve risk management to 
address public concerns 

• Industry engaged in environmental and 
emissions cutting technologies 

• Better communication with the public 

• Better environmental regulations without 
jeopardizing  expansion of  required 
projects 

 

Clean Technologies and 

 Reduction of CO2 Emissions 
  

• Tolerance zero for Gas Flaring 
 
• CO2 sequestration and injection into  
  oil reservoirs (win-win approach) 

•  Control/reduction of VOC emissions 
(surface facilities) 

• Improve Market  “design mechanisms” 
to promote energy efficiency 

 

LOW CARBON SOLUTIONS 
 
• Buildings 
 
• Electric/Thermal Generation 
 
• Transportation systems 

FOUR MAJOR TRENDS 
CHANGING WORLD ENERGY 

MATRIX 

• Growing electrification 

• Decarbonization 

• Localization 

• Optimization 
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Source: IEA, 2016 

56 

SÉCULO XX 

SÉCULO XXI 

AMEAÇAS RESPOSTAS ESTRATÉGICAS 

• Ruptura do abastecimento nos 

  países produtores 

• Repetição do embargo político 

  de 1973 

• Volatilidade dos preços no mercado 

• Terrorismo 

• Desestabilização interna nos países 

  produtores por grupos extremístas 

• Erosão da “Spare Capacity” 

• Dependência crescente da OPEP 

• Furacões como o Katrina e Rita 

• Paralisação da rede de Produção e 

  Distribuição de energia 

• Black-out’s 

• Volatilidade extrema dos preços 

• Ameaça climática 

• Factor demográfico 

• Insustentabilidade do modelo 

  energético actual   

• Criação das reservas estratégicas de 

  emergência de petróleo (SPR) 

• Criação da Agência Internacional de Energia 

• Redução da dependência:Standards para 

  a indústria automóvel (CAFE/USA) 

• Utilização da “spare capacity” da Arábia 

  Saudita 

• Redução da dependência da OPEP 

• Mudança do Modelo Energético 

• Aposta nas energias renováveis, nos 

  biocombustíveis, na energia hidro-eléctrica, 

  nuclear, biomassa, micro-geração 

• Nova política para as Reservas Estratégicas 

  de Petróleo 

• Criação de Reservas Estratégicas de Gás 

• Diversificação das fontes de abastecimento 

  (eixo Mediterranico/Atlântico/Ásia Central) 

• Integração de China e Índia na Agência  

  Internacional de Energia 

• Construção do MERCADO Unico Integrado 

  Europeu de Energia   

O CONCEITO DE SEGURANÇA ENERGÉTICA 
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Source: IEA, 2016 

An 8% reduction in 2015 global energy investment results from a $ 200 billion decline in 

fóssil fuels, while the share of renewables, networks and efficiency expands  
57 
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Source: IEA, 2016 

An 8% reduction in 2015 global energy investment results from a $ 200 billion decline in 

fóssil fuels, while the share of renewables, networks and efficiency expands  
58 

MERCADO ENERGÉTICO 

EUROPEU 

O Problema é que a Europa 

é um Anão político e falha 

na LIDERANÇA 

A Europa não está a 

conseguir construir o 

Mercado Europeu Integrado 

de Energia 

Um MERCADO ABERTO e 

COMPETITIVO é hoje uma 

questão de Segurança 

energética 

• Mercado do Carvão e do Aço em 1956 

•Tratado EURATOM em 1956 

• Energia inscrita na Matriz 

  Energética da Europa 

• Não há uma Política integrada e um 

  Mercado Único de Energia 

 

Regresso dos 

proteccionismos nacionais 

• França 

• Espanha 

O reforço dos monopólios 

distorce o Mercado 

O Domínio dos monopólios 

em alguns países é 

ESMAGADOR 

• E.on e Ruhr-60% 

• GdF – 70% 

A Europa da Energia está 

prisioneira dos Monopólios e 

a liberalização MARCA 

PASSO  
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Source: IEA, 2016 
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CYBER ATTACKS 
 

• One of the most potent and 
deadly problems of XXI 
century 

• Oil & gas investments one 
of most exposed 

• Heterogeneity of geographic 
threats 

GOOGLE / HIGH-TECH 
 
• 12th January 2010: attack by 

Chinese hackers 

• Web is not a safe place 

• Flame in 2012 rendered 

Iranian computers useless 

 
 

CYBER SECURITY 

BUSINESS 
 

• Growing fast: 12 billion $ in 

US 

• Snowden effect 

• Credibility test 

 

MANDIANT STUDY 2013 
   

• State-sponsored hacking  

• Dozens of US oil & gas 

companies and facilities 

attacked  

• Tracking to a Chinese military 

unit in Xangai 

2012/2013 CYBER 

ATTACKS 
  

• Saudi Aramco: 15th August 30,000 

computers paralyzed  

• Exxon/Shell/Rosneft/Gasprom/ 

attacks in July by Group Anonymous 

• E-Bay in 2013 told its users to 

change passwords after services 

being crashed 

FUTURE 
 

• Targets will be even wider 

• Natural computer process on watches, 

thermostats, cars 

• Internet of things 

• Potential consequences: stolen data, 

crash of communications, crash of cars 

• The car is becoming a more connected 

device could be next victim 

• Need of a New Security model 

• DARPA  initiative on automate-

cybersecurity (sensors on computer 

systems) 

• Role of information takes new forms 

MASK ATTACK 2014 

• Internal security company 

Kaspersky Lab uncovered 

• From Spanish-speaking 

• Target oil & gas companies 

• Dormant since 2007 

• Heartbleed, detected in 2014, 

has been on web services 

stealing passwords and personal 

information 

• Numerous flaws in complex 

softwares 
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2005 

• Mundo produziu 150 
Exabytes de 
informação digital 

• 1 Exabyte = 1 000 
milhões de Gigabytes 

2010 

 
• O mundo produziu 

    1 200 Exabytes de 

     informação 

COMO LIDAR COM A INFORMAÇÃO DILUVIANA 

CARACTERÍSTICA DO NOSSO TEMPO? 

CONSEQUÊNCIAS 

• Espécie de Lei de Moore acelerada para a informação 

• A informação passou da escassez à super-abundância em pouco tempo 

• A gestão da informação é crucial para o exercício da Engenharia moderna 

• Transformar informação em conhecimento 

• Minas digitais e campos digitais de petróleo e gás 

• As implicações para a compreensão  dos sistemas complexos  e para o 

processo de decisão 
 

Aumento 8 vezes 

 em 5 anos  
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CYBERSECURITY 

IN ORGANIZATIONS 
 

CYBER SECURITY TODAY 
 
• Not only to stop spies and hackers 

• Protect IT systems 

• Protect/Safeguard information 

• Need of MORE PREDICTIVE 

approach to Computer Network 

Protection  

• Credibility/loyalty issues 

• Links to Intelligence Services 

 

 

 
 

NEW PARADIGM  

(Fire Eye approach)  
 

• A system that replicates a client’s  
network on a series of virtual 
machines 

• When malware attacks, the virtual 
machines speed up computer time 
to show in microseconds the 
effects on short/medium/long time 

• Quickly a counter attack is 
determined to beat malware     

CHANGE OF PARADIGM 
 
• Most markets of commercial 

security software focused on fast-

spreading viruses (worms) 

• Today more advanced, 

sophisticated, silent attacks  

• Hackers download malware in 

stages, often leaving it dormant for 

months eluding detection systems 
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OIL PRICES 

EXPLICATIVE FACTORS 

 

BALANCE 

SUPPLY/DEMAND 
 

• 2015: 2 MB/D 

oversupply 

• OPEC 

• IRAN 

• USA 

TECHNOLOGICAL 

BREAKTHROUGHS 

• Shale Gas and 
Shale Oil 
revolution 

• New reserves 

• New generating 
capacity 

• New paradigm 

GEOPOLITICAL 

EFFECTS 
 

•OPEC policies 
 
•Consumers policies 
 

•Instability in key oïl  

 producers 
 

•Terrorism attacks 
 

•More strong when   

 supply/demand Balance 

 is tight 

 

OIL MARKET 
CYCLES 

 
•CONTANGO cycle:  

  future prices higher  

  than today prices 

 

•Backwardation cycle: 

 today prices higher  

 than futures 

SPECULATION in OIL 

and COMMODITIES 

MARKETS 
 

•Sudden sales of net 

 positions 

 

•Market perception 

 
 

 
“THE DOLLAR 

EFFECT” 
 

• Negative correlation 
  oil prices vs. Dollar 
  value  

•Effect of US Federal 

 Reserve Policy 

LEVEL of 

INVENTORIES 
 

• US stockpiles 

• Europe stockpiles 

• Asia stockpiles 
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Source: Argus Source: Wood Mackenzie 

“2008 and 2014 CRASHES and DEMAND CHANGE” 
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Analysis 

 
•More complex situation 
•Saudi Arabia Role 
•Erosion of OPEC influence 
•No control on Non-OPEC 
production 
•Iran in difficulties 
•Russia, Iran, Venezuela and Nigeria 
need oil above 100 US$bbl to avoid 
huge fiscal deficits 
•Undermine competitor advantages 
including alternative energies 
•But economics of shale oil is very 
flexible 
•Break-even: 57 to 65 US$/bbl 
•Based on wells 
•Investment one well: 1.5 M US$ 
•Gain in productivity: 
    US economic pragmatism 
•In the long-term shale industry may 
prevail 

Source: The Economist, 06-12 December  2014 

Sheikhs v shale 
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O PAPEL da OPEP e da 

ARÁBIA SAUDITA 
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Source: History Argus, Forecast - Wood Mackenzie 

“FUTURE EVOLUTION of OIL PRICES” 

29 Agosto 2017 68 



Universidade de Verão PSD 2017                                                                                                                                       

António Costa Silva – Presidente da Comissão Executiva 

4. A TRANSIÇÃO ENERGÉTICA e o PAPEL das ENERGIAS 

RENOVÁVEIS 

 

 

Universidade de Verão  

29 Agosto 2017 69 



Primary energy world consumption 
                          Million tonnes oil equivalent 
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BP Statistical Review of World Energy 2016  

© BP p.l.c. 2016 
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Primary energy regional consumption by fuel 2015 
        Percentage 
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BP Statistical Review of World Energy 2016  

© BP p.l.c. 2016 



Source: BP Statistical Review 2016 
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Source: BP Statistical Review 2016 
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Source: BP Statistical Review 2016 
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SOLAR CITY’s GIGAFACTORY in 
BUFALLO / USA 

Source: MIT  Technology Review 
 Special Edition, 10 December  2016 
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OFFSHORE WIND 
  

• Emerging Market 

• Explosive growth in 
Investment  

• 8 GW installed in Europe and 
12.7 GW globally (shallow  
water)  

• 5 GW expected next 18 
months 

• 74 offshore wind farms in 11 
countries  

• Picking-up also in US and 
Japan  

• Even larger potential in deep 
water 

 
OFFSHORE WIND POTENTIAL 

(depths greater 40 meters) 

 

 

 

 

 
HOW TO TAP THIS  POTENTIAL 
 
 

• High capital intensive 

• Regulatory uncertainties 

• Need to reduce costs 

• Become competitive and 
commercial  (demonstration 
and development projects) 

 

 

 

 
 

OCEAN WAVE 
ENERGY 

 
• Resource potential of ocean huge 

• Ocean waves, Tidal currents, Tidal 
range, Deep Currents, Thermal 
Gradients, Changes in Salinity 

• Infancy of marine technologies 

• Need strong costs reductions 

• Option viable if constraints on 
Nuclear Energy and CCS confirmed 

• US wave energy potential amounts 
to 2 640 Twh/year 

• US total recoverable resource 
along  US shelf  is 1 170 Twh/year 

• 1 170 Twh/year is 1/3 of 4 000  
Twh of electricity used in US each 
year  

 
OCEAN WAVE ENERGY POTENTIAL 

• Estimates range from 20 000 Twh 
to 80 000 Twh 

 
• This represents between 100% to 

400% of current global demand for 
electricity 

 
TECHNOLOGIES 

• Highly diverse / variety 

• Differences near-shore, offshore 
and far-offshore 

• 4 basic applications: terminator 
devices, attenuators, point 
absorber, overtopping  

 

 

 

 

CHALLENGES 
• Technologies to be successful 

proven 

• Can innovation bring 
technologies to commercial 
development? 

• Need of further full-scale 
demonstrations (ex. wave and  
tidal devices) 

• Projects are capital intensive and 
need to attract private sector 

• Need to reduce costs to become 
competitive 

• Public policies  driven by low 
carbon technologies may help 

• Need to sufficient development 
in the whole supply chain 

• Development of  electrical grid  
to accommodate marine 
resources (remote locations) 

• Decarbonisation  

• Job creation 

• Complement to other renewables 

 

 

OFFSHORE RENEWABLES 

Europe 1 000 GW

Japan 500 GW

USA 3 000 GW
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Fonte: DGEG 

Impacto Económico da Dependência  Excessiva de  Combustíveis Fósseis 
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Evolução do Consumo de Petróleo em Portugal 

Fonte: BP Statistical Review of World  Energy  – Junho 2011 
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Evolução do Consumo de Gás Natural  em Portugal 

Fonte: BP Statistical Review of World  Energy  – Junho 2011 
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Peso da Importação dos Produtos Energéticos 

 no PIBpm (€) 

Fonte: DGEG 
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Fonte:  Prof. José Sucena Paiva 

Fontes de Energia Primária 

Portugal, 2010 
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O que fazer em Portugal ? 

PLANO NACIONAL PARA 

A RACIONALIZAÇÃO DO 

USO DA ENERGIA 

      EFICIÊNCIA ENERGÉTICA 

• EDIFÍCIOS 

• PARQUE AUTOMÓVEL 

• INSTALAÇÕES 
DEBATER 

O NUCLEAR 

UM NOVO MODELO 

DE TRANSPORTES 

CLUSTER 

DO MAR 

A QUESTÃO ENERGÉTICA É UMA 
QUESTÃO DE CIDADANIA 

• EDUCAR os CONSUMIDORES 

• MUDANÇA de HÁBTIOS 

• MINIMIZAR DESPERDÍCIOS 
 

APOSTA CLARA NO CLUSTER 
DAS ENERGIAS RENOVÁVEIS 

• EÓLICA 

• HÍDRICA 

• SOLAR 

• BIOMASSA 
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PLANEAMENTO 

   INTEGRADO DO TERRITÓRIO 
 

• AS CIDADES 

• O ESPAÇO RURAL 



 

ENERGIAS 

 

SITUAÇÃO 

ACTUAL 
VANTAGENS DESVANTAGENS FUTURO 

PETRÓLEO 

• 43% do consumo de 

energia primária do 

país  

• Dominante no 

sistema de 

transportes 

• Competitivo mas 

preços a subirem 

 

• Versatilidade 

• Poluente  

• Preço a subir  

• Dependência de 

países instáveis 

• Declínio da sua 

dominação 

• 11 anos seguidos a 

perder “Share” 

 

GÁS NATURAL 

• 20% do consumo de 

energia primária do 

país  

• Importante para a 

geração eléctrica e 

térmica 

• Procura estável ou em 

ascensão 

• Reservas abundantes  

• Preço competitivo 

• 30% mais eficiente que 

o carvão 

• Menos poluente dos 

combustíveis fósseis 

• Idade dourada do gás 

• Combustível de 

transição e destino 

 

CARVÃO 

• 8% do consumo de 

energia primária do 

país  

• Importante para a 

geração eléctrica e 

térmica 

• Reservas grandes nos 

EUA, China, etc. 

 

• Competitivo 

 

• Muito poluente 

 

• Em declínio 

 

NUCLEAR 

• Não existe em 

Portugal 

• Arrefecimento na sua 

utilização depois do 

desastre de 

Fukushima 

• Há 440 centrais 

nucleares no mundo; 

França 75% da 

electricidade 

• Energia limpa, sem 

emissões de CO2 

• Competitividade do 

ponto de vista 

económico 

 

• Gestão dos resíduos 

radioactivos 

• Preocupação com a 

segurança 

• Integração na rede 

eléctrica nacional 

 

• Reactores de 4ª 

Geração mais seguros 

mas ainda não 

comerciais 

• ITER/Fusão Nuclear 

(2050) 

 

 

MATRIZ ENERGÉTICA: PORTUGAL e  MUNDO 
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ENERGIAS 

 

SITUAÇÃO 

ACTUAL 
VANTAGENS DESVANTAGENS FUTURO 

ENERGIAS 

RENOVÁVEIS 

• A produção 

doméstica 

renovável 

representa 28% do 

consumo da 

energia primária 

 

• Recursos 

endógenos 

• Diversificação da 

matriz energética 

• Menor dependência 

do exterior 

• Preocupação com a 

competitividade 

económica de algumas 

energias renováveis 

• Intermitência  

• Maior papel das 

energias 

renováveis 

• Uso das redes 

inteligentes para 

lidar com a 

intermitência 

EÓLICA 

• 4081 MW de 

potência instalada 

em Portugal 

• Contribuição 

importante para a 

geração eléctrica 

• Recursos endógenos  

• Energia limpa 

• Redução dos custos 

de produção 

• Já é competitiva com 

gás natural  e carvão 

 

 

• Intermitência 

• Necessidade de back-up 

das centrais 

convencionais 

 

• O seu papel está 

em ascensão 

• Preço do petróleo 

mais elevado 

viabiliza a sua 

utilização 

HÍDRICA 

(incluindo a PRE) 

• 5390 MW  de 

potência instalada 

• (Mini-hídrica 410 

MW) 

• Competitividade do 

ponto de vista 

económico 

• Energia limpa  

• Apenas 50% da 

capacidade hídrica 

nacional é utilizada  

SOLAR TÉRMICA 

• Pouca penetração no 

país 

• 250 000 m2 de 

painéis solares 

• Potencial do país 

elevado (3 000 horas 

de exposição solar) 

• Redução custos de 

produção nos últimos 

anos 

• Competitividade 

económica 

• Intermitência 
• Em ascensão 

FOTOVOLTAICA 

• Progresso lento e 

hesitante 

• Opção grandes 

centrais de Moura e 

Serpa não é correcta 

• Objectivo do PNAEE 

de 164 MW até 2015 

• Opção só é aceitável 

no âmbito da 

produção 

descentralizada de 

energia em regime de 

micro-produção  

 

• Produção fotovoltaica 

centralizada não melhora 

eficiência do sistema 

electro- produtor  

• Desperdício no 

transporte e distribuição 

de energia 

• Em ascensão 

• Mais I & D 
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PLANEAMENTO 

   INTEGRADO DO TERRITÓRIO 

• AS CIDADES 

• O ESPAÇO RURAL 

 

ENERGIAS 

 

SITUAÇÃO 

ACTUAL 
VANTAGENS DESVANTAGENS FUTURO 

BIOMASSA 

• Necessidade 

ampliar a sua 

utilização 

• País coberto 35% 

por floresta 

• Produção 7 Mt 

resíduos por ano  

• Potência instalada 

insuficiente 

• Recurso endógeno 

• Aproveitamento 

biomassa fixa 

populações no interior 

e cria emprego 

• Permite tratar a 

floresta e prevenir 

incêndios 

• Falta de quantificação 

da biomassa florestal 

• Competitividade 

económica 

• Em ascensão 

BIOCOMBUSTÍVEIS 

• Necessidade 

ampliar a sua 

utilização 

• País tem terrenos 

em pousio 

subsidiados que 

podem ser 

aproveitados 

• Atenção que o país 

é fortemente 

deficitário em 

cereais 

• Recurso endógeno 

• Oferta de mais uma 

solução para o 

problema dos 

transportes 

• Diminuir a necessidade 

de importação  de 

petróleo 

• Baixa emissões de CO2 

• A selecção das culturas 

é crítica 

• Evitar competição com 

culturas  alimentares 

• INETI tem 

experiência de 25 

anos no 

aproveitamento 

de micro-algas 

para fabrico de 

biodiesel 

 

• Mais  I & D 

ENERGIA das 

ONDAS 

• Criação de zonas 

piloto com potencial 

de exploração até 

250 MW 

• Central piloto 

onshore do Pico 

(Açores) com 400 

KW 

• Tecnologia Pelamis 

em teste na Póvoa 

do Varzim 

 

• Portugal tem das 

melhores zonas 

costeiras para o 

aproveitamento  deste 

recurso 

• Energia limpa 

• As tecnologias 

conhecidas estão ainda 

a nível experimental 

 

• Competitividade 

económica 

• Mais  I & D 



PORTUGAL: O PROBLEMA-CHAVE DOS TRANSPORTES 

 

• Sector dos transportes consome 36% do total da energia final; 
 
• Transportes rodoviários concentram 33%  deste consumo e correspondem a um 

Consumo Energético Intensivo fortemente dependente dos combustíveis fósseis; 
 
• Geram um desperdício colossal; 

 

 

 

  

 

 

 

• O problema agravou-se entre 1990 e 2004: aumento de consumo de 4.5% ao 

ano  com a expansão do parque automóvel; 
 
• Nos últimos anos  verificou-se tendência ligeira para a redução do consumo 

devido aos aumentos dos preços dos combustíveis:  necessidade de   

consolidação desta tendência.   

TRANSPORTES SÃO O PRINCIPAL 

PROBLEMA ENERGÉTICO DO PAÍS 
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ENERGY 2030 

• A VISION of the 2030 WORLD from 
the MANY “POSSIBLE WORLDS” 
CONTAINED in TODAY’s REALITY 

• 4 MAJOR TRENDS:  

   - Electrification 

   -  Decarbonization 

   -  Optimization 

   -  Localization 

CLIMATE CHANGE 
 
• Decarbonization 

• Clean technologies 

• Role of China 

• Post-Paris 

• Strategic responses to low 
carbon agenda 

 

 

TRANSPORTATION 
 

• Penetration of gas in boats (LNG), 

trucks  and taxi fleets (US)   

• Growing share of electric cars 

• Internal combustion engines fighting 
for survival 

• Similar to telecommunications 
revolution 

•  Self-driving cars with technologies of 
information 

 

POWER GENERATION 
 

• Innovation and Emerging 

Technologies 

• Distributed Generation 

• Evolving power business models 

• New services on demand 

response, supply, storage, energy 

efficiency 

• Competition based on algorithms, 

sensors, processing power – the 

internet model 

TECHNOLOGIES and RISKS 

• Disruptive technologies on 

storage, intelligent consumption, 

energy efficiency 

• Batteries 

• Cyber and Energy  Infrastructure 

Security 

• A New Face of Risks 

MARKETS and 

BUSINESS MODELS 
 

• Globalization of gas 

market 

• Improve capital efficiency 

• Capital markets and 

Energy Investment 

 

 

 

 

 

RENEWABLES 
 

• Growing share of world energy 
mix 

• 5% in 2015 to 20/25% in 2050 

• Solar costs reduced : 75% in 6 
years 

• Role of venture capital  

• Ocean power: “a hidden” energy 
machine 

 

 

WORLD ENERGY MATRIX 
 
• More gas 

• More renewables 

• Less coal 

 

 

GAS MARKET 
 

• Ascension of gas 

• LNG as a driving force of gas 
market globalization 

• Gas less polluent of fossil 
fuels 

 

 

 

OIL MARKET 
 

 
• Declining oil share 

• Ability to reduce and control 
costs 

• How to compete in a low oil 
price world 
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Global energy summary: demand expected to slow across outlooks 
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O NOVO PARADIGMA ENERGÉTICO 
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  ELECTRICAL AND THERMAL 

GENERATION  
 
• Sequestration  and storage of CO2: 

     - Post-Combustion 

     - Pre-Combustion 

     - Oxy-Fuel 

• Electricity 30% plus expensive 

 "CLEAN COAL" FutureGen (USA): 

   1st  Integrated Central  

     - Electricity Production 

+ Hydrogen  with CO2 sequestration 

• Coal Gasification: Conversion in  

gas (H + OC) 

• Hydrogen Production 

• Renewables:  Wind / Solar / 

Waves/ Geothermal / Biomass/ 

Nuclear Energy: 3rd and 4th 

Generation 

 
BUILDINGS 

 
• Lighting 20% of world electricity 
• LED / SSL 
• Buildings: context 
•  Energetic  Performance 
•  "Zero-Energy Homes" 

        - Micro-generation 
 

NANOTECHNOLOGIES 

 
• Production / Storage of Energy  

• Energy Efficiency 

• New techniques to process  

  hydrocarbons 

Emerging Technologies: 

Decarbonisation Economy  
 

• Energy Efficiency 

• Economic Competitiveness 

• Security 

• Environmental Sustainability 

TRANSPORTATION  

SYSTEMS 
 
• Batteries and plug-in cars 

• Electric vehicles 

• Advanced biofuels 

• Natural gas vehicles 

• Evolving smart grids 

•  Advances in internal combustion 

•  Increasing fuel efficiency 

• Advanced diesels  

• New lighter materials 

• Chemical Propulsion: 

    - Space Industry  

 

“SMART GRIDS” 

 
• Producer / Consumer 

• Decentralized and distributed 

networks 
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• Send high voltages over long- 
-distances to passive 
customers  

• Main concerns: supply 
electricity and meet peaks in 
demand 

• Vertical Integrated 

• Big 

• Centralized 

• Regulated 

• High Costs 

• Deal with the most inefficient 
part of the power industry: 
the generating capacity that 
is held in reserves to meet 
Peak Demand 

• Old Business Model of 
delivering through the grid 
over long-distances is in 
retreat 

• Need to take a long view 

• Model under pressure: new 
entrants and new forms of 
STORAGE and GENERATION 
are “eating” the OLD 
Business Model 

• Analogy to computing 
industry: switch from main 
frames and terminals to 
CLOUD STORAGE and the 
Internet 

• Need to do new things and 
respond to COMPETITION 

 

 
NEW ENERGY LANDSCAPE  

 
• Era of abundance in Energy 

• Revolution of shale gas and 
shale oil 

• Abundant gas reserves (2 to 3 x 
conventional) 

• Renewables playing an 
increasing role 

• Solar energy impressive cost 
reduction (75% decline last 6 
years) 

• The “Hawaii” core example 

• Technological  breakthroughs  
in Storage, Energy Efficiency, 
Management of Demand, 
Intelligent Consumption 

• The revolution of “NegaWatts”: 
the unused electricity 

• Clever technology with 
increased efficiency is shaping 
the future  

• Capital markets more tilted  in 
financing  solar, storage, energy  
efficiency 

• Costs of pollution: 
“decarbonisation” 

• Demand for energy: increase 
37% over next 25 years 
(“Internet of the Things” ; new 
devices to be connected) 

 

 

 

 

 
Services provided:  
• Demand response 

• Supply 

• Storage 

• Energy efficiency 

 

 

 
• Algorithms 
• Sensors 
• Processing power 
• Good Marketing 
 
• Cheaper power + better storage + 

increased  resilience: shape the grid 
of the future 

• Transmission costs for electricity are 
declining 

• Energy efficiency + Renewables + 
shale gas provide abundance of 
energy, accessible with new 
technologies 

• More effective management of 
supply and demand: sensors, 
computer power and algorithms  

• Pressure and changes on Business 
Models: Management of demand 
response; microgrids; “Prosumers” 

• Storage business is booming: 
biggest advantage avoids need of 
generating capacity held in reserves 
to meet peak demand 

• 1 Mw of storage replaces 10 Mw of 
such generating capacity 

• Batteries approaching crucial 
benchmark: cost of storage 100 
US$/Kwh 
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(the Internet Model” 



Source: MIT  Technology Review 
 Special Edition, 10 December  2016 

Nanotechnologies: Building Nanostructures to fabricate very Tiny Shapes 
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VOO SUPERSÓNICO 

Com novos  sistemas de propulsão – 

 ramjet e cramjet? 

AVIÕES COMERCIAIS 
 

Novas Configurações, com novos materiais  
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LOCAL MOTORS 

STARTI is an electric car developed by Local Motors and manufactured in collaboration 

with Cincinnati Incorporated and Oak Ridge National Laboratory.[2] It is the world's first 3D-

printed electric car.[3] The car was manufactured using a Large Scale 3D Printer developed 

by ORNL and Cincinnati Inc. The car took just 44 hours to print during the 2014 International 

Manufacturing Technology Show in Chicago, Illinois.  102 102 
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CIRCULAR ECONOMY 
 

•  New  Mind Set for Raw Materials Use   
   and Re-use 
 
 
•  Need of a PARADIGM SHIFT 
 
•  From DESIGN to Disposal and  
   Waste Management  
 
•  Triple Wins: Economic/Environmental/ 
                          Social 

DESIGN 

CONSUMPTION 

• Use 

• Re-use 

• Repair 
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ECONOMIC GAINS 

• Efficient use of raw materials 

• Products design to faster re-use of 
materials 

• More efficiency in all segments of 
industrial chain 

 

 

 

ENVIRONMENTAL GAINS 

• Repair and recycling of products 

• Change  paradigm of “exponential” 
depletion  of resources 

• Change habits 

• Avoid deterioration of earth’s climatic 
system  

• Convert garbage into resources 

 

SOCIAL GAINS 

• Prevent waste 

• Improve waste management 

• Build citizen mindset more sensitive to 
sustainable depletion of resources 

CIRCULAR 
ECONOMY 

TRIPLE WINS 
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THE NEED of a 
PARADIGM SHIFT for 

WORLD CITIES 

• Cities occupy 2% of planet 
surface 

• 50% of world population 

• Consume 75% of energy 
produced 

• Responsible for 80% of CO2 
emissions  

CITIES with CURRENT 

LANDSCAPE IMPLY 

HUGE RISKS 

 
• Frenetic urban growth 

• Difficulties in resources 
management 

• Drivers of atmospheric pollution 

• “Heat-Islands” 

• Negative impact on earth climatic 
system 

• Key issue: transport system 

CITIES are BEST 
INVENTION of MAN 

• Mark death of distance 

• Rotating platform for markets and 
cultures 

• Connect human capital  

• Cities are main drivers of innovation  

NEW MODEL for CITIES 
 

• Water management 

• Energy management 

• Residuals treatment 

• New role of transport system based 
on public transport + electric cars + 
evaporation of traffic jams 

• New modes of access and distribution 
of resources   

 

CHALLENGES for FUTURE 

CITIES 
 

• More sustainable models 

• Address energy security 

• Smart grids 

• New model for mobility 

• There is no sustainability for future 

without a new vision for the 

development of more intelligent cities  

• Sustainability is a multidimensional 

concept and needs to question the 

excess of the constant growth logic 

and fight the waste of resources 
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Energy Road Map and Solutions: 

Many Possible Paths Leading to Same “Destination”” 
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RISE OF THE AUTOMOTIVE PATENT TECH WARS 
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Source: MIT  Technology Review  Special Edition, 10 December  2016 

TOYOTA 
The world’s largest automaker is finally getting serious about self-driving technologies 
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Source: Bloomberg  BusinessWeek 20-26 March 2017 

 

BAIDU na TRADUÇÃO SIMULTÂNEA e INTERFACES VOCAIS 

111 
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Source: The Economist, 25 June 2016 
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Source: The Economist, 25 June 2016 

 

INTERNET IMAGE CHALLENGE: DEEP-LEARNING APPLIED to 
 MANY DOMAINS 
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Source: The Economist, 3 September  2016 
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CITIES LANDSCAPE WILL CHANGE 
 
• Self-driving cars will make it cheaper and 

more accessible 

• OECD study model on Lisbon shows 

autonomous cars reduce number by 80%/90%   

• As car ownership declines an enormous 

amount of space devoted to parking will be 

released 

• “Uber model” risks to transform the future of 

personal transport and change cities 

landscape  

• Cities with more space, less cars, less 

pollution 

DISRUPTIVE BUSINESS 

MODEL 
 

UBER at the intersection of 3 

linked disruptive trends: 
 

• Emergence of the Asset-light 

business model 

• Shift to the Sharing Economy 

• Consumers (young people) 

apply for access to the things 

rather than own the things 

TRENDS 
 

• Matching riders  with drivers 

• Offer transport services 

without owning  a single car 

• Keep the lion’s share of profits 

• Cost of expanding is lower 

because does not own cars 

• Success of peer-to-peer 

services 

• Pay access to things 

 

LONG TERM 

 

 
• Potential of self-driving cars 
• Revolution on personal transport  

• Boundaries between private and 

public transport  

• Longer term autonomous vehicles 

will drive the reinvention of transport  

• Google test on autonomous cars in 

Mountain View 

• Start-up of NuTonomy in Singapore 

CONSEQUENCES 

for the FUTURE 
 

• Disruptive business model 

• Shaking-up the 100 billion US$ 

a year taxi business 

• But using SELF-DRIVING CARS 

may shaken world personal 

transport market worth 10 

trillion US$ 

A NEW MOSES COMPANY? 
 

• Never reaching its promised 

land 

• Pioneer of new technological 

trends do not manage always 

to stay on top  

• Nokia / BlackBerry 

(smartphones) 

• KODAK (digital cameras) 

• My Space (social networks) 

 

UBER BUSINESS MODEL 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
• Founded in 2009 and today is the most 

valuable start-up worth 70 billion US$ 

 

• Can summon a car in a few seconds in 

more then 425 cites 

 

SHORT-TERM 

• Taxi Business 
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Source: The Economist, 25 June 2016 

 

A Marcha das Máquinas 
 

. DEMÓNIOS OU FACILITADORES? 

115 
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Each time the robot determines the best way to grasp and hold something, 
 it files that data away in a format other robots can use 

Source: MIT  Technology Review  Special Edition, 10 December  2016 
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Source:  BMI Research 117 



The Economist, 11-17 March 2017 
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SÉCULO XXI 

AS IDEIAS QUE 

PODEM MUDAR  

O MUNDO 

                            

A INTERNET nos OLHOS 

DAS PESSOAS 
 

• A visão como nova interface 

• Os óculos da Google  e o seu 
impacto nos serviços, indústria, 
navegação, educação,  lazer, 
namoro 

 

 

 

 

 

A Interconectividade 

Global 
 

• Telemóveis/Smartphones ao 
alcance de todos 

• A presença digital de grande 
parte da Humanidade 

 

 

 

 

 

O DINHEIRO DIGITAL 
 

• A confiança digital 

• O BITCOIN 

• O Blockchain 

• Maior  inclusão  Financeira 

• Maior Transparência 

• Combate à corrupção 

 

 

 

 

 

AS CIDADES 

INTELIGENTES 

• Maior eficácia na utilização de 

recursos 

• Novos modelos de gestão dos 

transportes, água, energia , 

resíduos 

 
A INTERNET das COISAS 

 
• A conectividade do carro, escritório, 

casa, fábricas, aparelhos 

• Maior eficiência na utilização dos 
recursos 

• Aumento da produtividade 

• Criação de novos negócios 

 

 

 

A ECONOMIA 

PARTILHADA e NOVOS 

MODELOS de NEGÓCIO 
 

• O “Asset-light” Model 

• Modelo UBER 

• A digitalização da Economia 

 

AS NEUROTECNOLOGIAS 
 

• O primeiro ser humano com 

memória artificial? 

• O primeiro ser humano cujo 

genoma é desenhado e editado 

à nascença? 

 

AS ROUPAS LIGADAS À 

INTERNET 
 
• A tecnologia cada vez mais 

pessoal 

• Cuidados de Saúde 

• Tomar melhores decisões 

 

 

 

 

 

UM SUPER-COMPUTADOR  

NO BOLSO de CADA PESSOA 
 
• Participação económica dos 

mais desfavorecidos 

• Acesso à Educação/Skills 

• Expansão do mercado / e-
commerce 

• Participação Cívica 

 

 

 

 

 

 

BIG DATA 
 
• Armazenamento e 

processamento da informação 

• A mudança das profissões: 
Jornalistas/Médicos/Advogados 

• As Bases de dados 

• A extensão da memória pessoal 

• A AI na pesquisa e na tomada 
de decisões 
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OBRIGADO 
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