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31 Janeiro 2013

PORTUGAL NA ENCRUZILHADA

A GEOPOLITICA e a
ECONOMIA

. Efeitos da
globalizacéo

. Declinio do Estado-
Nacéao

. Emergéncia de Novos
Actores

. Transferéncia parcial
do poder financeiro

. Crise global do
sistema capitalista

ﬁ

Para onde vai PORTUGAL?

AS AMEACAS
GLOBAIS

.Climética (migracdes)
. Terrorismo

. Pirataria

. Estados falhados

. Colapso da ordem em
zonas do Globo

. Proliferacao Nuclear

. Armas de destruicédo
macica

——

ADFERSIT

: COMO ACTUAR NO MUNDO DE HOJE?

OS RECURSOS

. Recursos cada vez
mais escassos

. Intensificac&o da luta
pelos recursos:

- Minerais

- Energéticos
- Alimentares
- Agua

. Controle de matérias-
primas estratégicas

—
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GDP, Population and Primary Energy Consumption
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Source: BP Statistical Review of World Energy June 2009
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Crude Prices: What Happened?

Dated Brent
- Annual averages

2004 2005 2006 2007 2008 2009

Source: BP Statistical Review of World Energy June 2009

ADFERSIT
31 Janeiro 2013 Antoénio Costa Silva — Presidente da Comissdo Executiva 6



DEMAND HAS FALLEN BEFORE ON HIGH PRICE BUT NOT THIS TIME

Global Crude Oil Demand Arab Light Crude Oil Price
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OPEC EXTRA-CAPACITY

M Barrels per Day

15

Source: IEA
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VOLATILE OIL MARKET

1990: 38 days

2008: 39 days -

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

In 2008 the price of oil changed 5% or more from its
previous close on 39 days. The most recent year with
comparable volatility was 1990
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PRODUCTION of SELECTED COMMODITIES, 1950, 1975, and 2000
(in thousand metric tons, unless otherwise noted)

PRODUCTION PERCENT

INCREASE
1950 - 2000

2000

135,000 1,513

30 33 371

2,645 6,960 13,200 399

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

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

Source: US Grological Survey, Minerals Yearbook; BP,
Statistical Review of World Energy
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WORLD DAILY CONSUMPTION

e 85 Million Barrels of Oil
e 306 Billion Cubic Feet of Natural Gas
e 14 Million Tons of Coal

85 MB/D — Means
One Olympic-sized swimming pool of Oil CONSUMED
in 15 SECONDS

ONE DAY OF CONSUMPTION = 5500 swimming pools

ADFERSIT
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WORLD CHALLENGES

. Oil Production is 5 times greater than
. Renewables have established a more

. Oil/Coal /Natural Gas provide 80% of

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

in 1957

secure foundation

supply
ELECTRICITY
1,5 billion people without access

WATER
700 million people with scarce resources

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
. Wide access and needs

WATER
. How to lift restrictions?




A GLOBALIZACAO DA
PROCURA MUNDIAL DE
MATERIAS-PRIMAS

O exemplo do petroleo

85% do crescimento da
procura mundial vem dos
paises emergentes

OS SUPER CICLOS DE
PRECOS ALTOS DAS
“COMMODITIES”
O choque da procura em 2008
Possivel repeticdo em 2012
Os precos altos da energia

arrastam todas as matérias
primas

A VOLATILIDADE DOS PRECOS

O balanc¢o cerrado entre a
oferta e a procura ndo explica
tudo

O efeito geopolitico

O efeito especulativo

O efeito dos “stocks”
estratégicos

31 Janeiro 2013

TENDENCIAS
EMERGENTES
NOS
MERCADOS
DAS
MATERIAS
PRIMAS

A “FINANCEIRIZAGAO”
DAS MATERIAS PRIMAS

Personalidade dupla

Matérias-Primas + Activos
financeiros

ADFERSIT
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A LUTA GEOPOLITICA
PELO CONTROLE DAS
MATERIAS-PRIMAS

A crise das Terras Raras
China/ Japéo 2010

O PAPEL DOS PAISES
EMERGENTES E OS
CONSTRANGIMENTOS

Os recursos necessarios para
suportar o desenvolvimento
econémico

O crescimento demografico

UMA NOVA ERA NA
DINAMICA DOS PRECOS

Volatilidade elevada
Papel da “especulagao”

“Players” tradicionais + gama
diversa de entidades
financeiras
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PETRO-DOLLARS: who’s rich who’s not

Sources: Petroleum Economist data; OPEC;
The World Bank; and The CIA World Factbook
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Top 5 crude oil exporters (000 b/d), 2009 Top 5 crude oil importers (000 b/d), 2009

Average of Annual GDP Growth (%), 2007-2009

2. Russia 5,607.3 Japan 3445.1
India 25979

. South Korea 23259

5. Germany 21523

Income (8 billion), 2007-2009

- LH scale
- LH scale Qil Price Assumptions:
Average of Annual GDP Growth (%), 2007-2009 2009 (average), $61.70

<pal 2008 (average), $97.10
RH scale 2007 (average), $72.30

RH scale

NETHERLANI
GERMANY
SOUTH KOREA
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Citizenship Issue

* Mobilization
» Change of behaviour

*Global economy vs local governance

« Multilateral institutions

* Restructuring of world economy

CLIMATIC CHANGE

*Is an issue of Security
and survival

THE CLIMATIC THREAT

» Concentration of CO2 in atmosphere before
the Industrial Revolution : 280 ppm

» Current concentration : 400 ppm

* Projection at the end of the XXI Century:
560 ppm (“Business as usual”)

Need of action focused on

* Increase of Earth temperature: 3 —4°C
\- Instability of life on Earth

NEED BUILD a Low-Carbon

polluter centers:

* Power stations
* Electricity System

\L * Transport System

ECONOMY

« Till today action led to poor
results
\’ New Action Plans

Reduction of CO2 Emissions

31 Janeiro 2013

to be sucessful needs to be
linked to MARKET mechanisms

ADFERSIT
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Global Co, Emissions from Fossil-Fuel

1875 1900 1925 1950 1975

Source: Nicholas Stern / Brohan et al (2006)
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Eventual Temperature change (relative to pre-industrial)
gec Ple) 326! 4c

Rising crop yields in high#latitude developed
countries if strong carbon fegiftSation

1°C 2°C 3°C 4°C

Falling crop yields in many developing regions

Severe impacts
in marginal
Sahel region ”

Rising number of people at risk from
- 60% increase in the 2080s in one st
weak carbon fertilisation), with half of
increase in Africa and West Asia.

nger (25
ith

Entire regions experience s
major declines in crop yields
(e.g. up to one third in Affic:

Yields in many developed regions

decline even if strong carbon fermisa,tk

Significant changes in water availabilit
study projects more than a billion pe

Water : % water shortages in the 2080s, manyif
Small mountain glae =8 while a similar number gain water ; <
disappear worldwide — Sea level rise threatens =3
potential threat to water ; major world cities, includin
supp”es in several ar X Greater than 30% decre London, Shanghai, New
¥ | in runoff in Mediterranean: York, Tokyo and Hong Kon
and Southern Africa :
Eff eCc t SO f Coral reef ecosystem Possible onset of collv;‘ e
T t R eventually irreversibl rainforest , 1L
em p erature =Ise damaged * Large fraction of ecosystems unable to maintain current for
Ecosystems Many species face extineti
(20 - 50% in one study)
s Rising intensity of storms, forest fires, droughtg, flooding and heat(m
Weather Small increases in hurfica
Events intensity lead to a doubﬁn@
damage costs in the USESS
zlii:(act): tapid Risk of weakening of natural carbon absorption and possiblefincre
natural methane releases and weakening of the Atlantic THC
change and pree
major Increasing risk of abrupt, large-scale'shiftS
= = i i ’ g
Fonte: Nicholas Stern / Stern Review web site ot Ofntiet éf lrre:/erzlple n;,eép climate system (e.g. collapse of the Atian
: impacts ofihe Lreeniandicagy and the West Antarctic Ice Sheet)
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CO, EMISSIONS

YEAR

CO, EMISSIONS
(Million Tons)

RATE OF INCREASE
(%)

31 Janeiro 2013

Transport
27%
2030 38 000 Power-Generation
48%
ADFERSIT

Antonio Costa Silva — Presidente da Comissdo Executiva 18




EVOLUTION of WORLD CAR FLEET FUEL CONSUMPTION

Consumption
(Million tons)
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ENERGY GAME CHANGERS in XXI CENTURY

FUKUSHIMA NUCLEAR

UNCONVENTIONAL GAS INDUSTRY CATASTROPHIC ACCIDENTS ACCIDENT
(e.g. OFFSHORE OIL Spills) and PUBLIC

Nuclear power plants:

.‘m h reactors shut down

runder nance
Potentially fully suspended by:
@201 @@0szon
% Q12012

NORTH
KOREA
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(=]

00525'.3
'l

@ -2
@

KANSAI

Source: Japan’s electricity utilities

INSTABILITY in PRODUCING EMERGENCE of PACIFIC BASIN as CLIMATE CHANGE and

COUNTRIES and THREATS TOP ENERGY CONSUMER ENVIRONMENTAL REVOLUTION
to SUPPLY |

J/ Agreed national borders

Possible shipping routes:
~ Northern se yate
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GREENLAND ™
(to DENMARK)
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US Gas Production Changes

Gas producion Production vs. ng court outsice

GuF of Mexico

Source: BP Statistical Review of World Energy June 2009
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NORTH AFRICA and MIDDLE EAST CRISIS

Population aged 15-29 years (% of total) SYRIA

30.7% .
- TUNISIA ﬂ

. 0 JORDAN 1’
28.9% 30.2% h d

Yo ’
f

BAHRAIN
27.9%

ALGERIA { BAHRAIN i EGYPT i JORDAN
After noting broke out across | Protests are planned for i After a'Day of W i Protesters in Amman and other
! later this week ! thousands prot ;] cities have called for political
es — joined by democracy orm and demanded the
i resignation of the country’s
i unpopular prime minister

{ SAUDI ARABIA
Unrest has been reported in
the city of al-Bayda

i for protests S i A vears, said his son
: i i Ahmed would not succeed him

Source: FT , 1 February 2011
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Closure of the Suez Canal would divert Middle East oil

1m

0.8m

1.Im

.
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Effect on oil prices and Gulf economies

Ben Ali resigns

130 :
W
120 |
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* Three competing effects
* Damage, disruption and insecurity
* High oil prices
* Increased social spending and budgetary requirements

Source: 21st World Upstream Conference Global Pacific & Partners
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CONSTRAINTS ON OIL AND GAS FLOW FROM MIDDLE EAST

Y v

THE PERSIAN GULF

Source: 21st World Upstream Conference Organizer Global Pacific & Partners
26
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Pirate Attack Saudi Super-Tank seized off Kenian Cost
on 16th November 2008

Source: Reuters, November 2008
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RE-EMERGENCE of ATLANTIC
BASIN as MAJOR OIL and GAS
PROVINCE

» US reliance on foreign imports
has fallen to the lowest level in
25 years

* Brazil Pre-Salt discoveries

* Impact on West Africa from
Nigeria, Gana to Angola

* Gulf of Mexico and Guyanas
developments

NEW REFINING PATTERN:
ASIA/PACIFIC EMERGENCE

* Asia/Pacific home to 1/3 of
world refining capacity

» Past 10 years every year
construction of 3 large
refineries

» World capacity in excess of
demand

+ Refining profitability is linked
to utilization rates (Europe
below 80%)

MIDDLE EAST ROLE in a
TECHNOLOGICAL REVOLUTION

* Increase of RF

* Reinforcement of ME role as a key
producing region for conventional oil
« Tight Oil/Shale Oil potential

* Tight Gas/Oil/Shale Gas potential

KEY
IMPLICATIONS
for
OIL and GAS
MARKETS

REVOLUTION in
ENVIRONMENTAL and
EMISSIONS CUTTING

TECHNOLOGIES

TECHNOLOGICAL SHALE
GAS REVOLUTION

* Combination of Horizontal
Drilling and Hydraulic Fracturing

* Impact of Tight Oil/Shale Oil
production

» Huge potential for expansion

» Effect of prices, technologies and
political decisions

GEOPOLITICAL
CONSEQUENCES

* Emergence of Asia as top
consumer

» China becoming world
economy engine

* A new center of gravity for
trade, finance and investment

* CNOOC “think global, act
locally” (Nexen/North Sea
acquisition gives China a new
role as benchmark producer
and hedge against volatility)

» Canada to boost exports to

+ Need to improve CO, cutting technologies to
sustain unconventional oil production

» Reinforcement of oil and gas domination not
possible without solving environmental
problems

* Clash between industry and environmental
31 Janeiro 2013 actors can be better managed and avoided

China

* OIL AND GAS



FOUR MAJOR TRENDS MAJOR ROLE of GAS

CHANGING WORLD ENERGY ol ing share of world i
MATRIX ncreasing share of world energy matrix

* Shale Gas revolution and magnitude of
reserves

- » Gas is most versatile of fossil fuels and
Decarbonization least poluent

Localization » Used both in power generation and
transportation (GTL)

* “Gaseification” of economy

Growing electrification

Optimization

LOW CARBON SOLUTIONS GROWTH LNG and EFFECTS of JAPAN
NUCLEAR CRISIS

* Buildings
9 an d  Decision of some countries to slowdown
* Electric/Thermal Generation nuclear power (Germany, Italy, Japan)

+ Transportation systems S U STAI NA B I L ITY + Open more decisive role for gas and

specially LNG

OIL & GAS INDUSTRY
_ ENERGY and WATER PUBLIC IMAGE
Clean Technologies and MANAGEMENT
Reduction of CO, Emissions » Recent record of catastrophic accidents

_ « Optimal use of local resources does not help
* Tolerance zero for Gas Flaring - Optimization of energy used in + Need to improve risk management to
- CO, sequestration and injection into oil/gas operations address public concerns
oil reservoirs (win-win approach) « Efficiency and minimization of * Industry engaged in environmental and
« Control/reduction of VOC emissions environmental impact emissions cutting technologies

(surface facilities) * Solution of increased volumes of * Better communication with the public

« Improve Market “design mechanisms” water « Better environmental regulations without
to promote energy efficiency « Bacterial Treatment jeopardizing expansion of required

. Paitilioati projects
31 Janeiro 2013 Re-utilization of water
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KEY CHANGES UNDER DEVELOPMENT

IOR / EOR POTENTIAL
From CONVENTIONAL RATIO PRODUCTION / NEW RESERVES
to UNCONVENTIONAL - THE DECLINE for CONVENTIONAL - The size of the prize: >500 billion b for IOR In the Middle East?
» - | .
-~ @ "l
Asc Wi o e et
= f 70% rocovery ot
B 'm
= NEW TECHNOLOGIES .
UNCONVENTIONAL OIL e - —_
CONVENTIONAL OIL
. o m o - 390 o ™ L
Source: “Universe of Oil and Gas Industry” Source: IEA/”Universe of Oil and Gas Industry” Source: 21st World Upstream

Conference

GROWING NEED OF MINING the OCEANS

GROWING DOMINANCE of

‘ l‘ PETROBRAS

MAXIMIZATION of RECOVERY FACTORS

UNCONVENTIONAL RESERVES

World Reserves (TCF
Coal bed methane 3.200

Shale gas 6,400
Tight gas 3,900
TOTAL 13,500

West Africa: Pre Sait

Source: IEA

Source: IEA
Source: IHS CERA
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DELIVERING ENERGY to
SUSTAIN ECONOMIC
DEVELOPMENT

* Maximization of RF

* New wave of EOR
technologies

* Better knowledge of reservoirs

MAJOR EXPLORATION
BREAKTHROUGHS

* Remote Onshore areas

* Huge Offshore focus

 Considerable gains from
Sea Bed Logging

* Impact on Onshore

ROLE of
UNCONVENTIONAL GAS
» Energy mix changes
» Golden Age of Gas
» World Energy Matrix under
transformation
» Hydrates of Methane
» Coal Bed Methane

31 Janeiro 2013

DIGITAL OIL FIELDS

» Conversion of information
into knowledge

* Huge contribute to optimization

OIL and
GAS
INDUSTRY:
A VISION
of the
FUTURE

BETTER ENVIRONMENTAL and
EMISSIONS CUTTING
TECHNOLOGIES and SOCIAL
RESPONSIBILITY

* Clean technologies

» CO, sequestration to extend
hydrocarbons life

* In-country value
* Local content
* Social responsibility projects

MAJOR ENGAGEMENT of INDUSTRY
in TRANSPORTATION SOLUTIONS

* Role of oil continue to dominate for
decades

* Major improvements on Internal
Combustion Engine

* Emergence of alternatives
(Electric/Hybrids/Gas/Fuel Cells/
/Chemical/Aerospacial propulsion)

MULTI-ENERGY

« Portfolio to include different
segments of energy chain

* Oil and gas assets combined
with renewables, biomass,
GTL, etc.

* Energy efficiency

* Energy management

BETTER SECURITY
SYSTEMS
» Cyber attacks more often

* Recent cyber attacks on Saudi
Aramco, Qatar RasGas, etc.

* Threats to trade flows in
congested areas

* Piracy on sealanes

OIL AND GAS
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A BUSCA de SOLUCOES CAPAZES de RESPONDER a
ECONOMIA, DEMOGRAFIA, e ALTERACOES CLIMATICAS
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Evolving Energy Sources

SR, .  POUS .. U, .. . POV .. TV . VG .. TV ..

Source: Outlook for Energy, 2030 - Exxon

ADFERSIT
31 Janeiro 2013 Anténio Costa Silva — Presidente da Comissdo Executiva 33



ECONOMIC GROWTH AND FUEL DEMAND

Global gross domestic product Global demand by fuel

Trillions of 2005 dollars Quadrillion BTUs
100 1800

0 3
Other
renewables
i Nuclear
~Hydro
Gas
Qil
- Coal
Biomass/

990 2030 1990 2030 Wwaste

nl“ 7

1950

v Transitions,; ExxonMabil
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TRANSPORTATION FUELS TO SEE RISING DEMAND

Transportation demand by region

Millions of oil-equivalent barrels per day
North America Europe Asia Pacific

.. Marine

Light duty vehicle demand will decline — ’ 2 Aviation
by about 20 percent in North y

L America and by one-third in Europe. JE Y - ® Rail

4@ Heavy duty

--- 4 Light duty

Source: Exxon Mobil, the 2010 Outlook for Energy: A view to 2030

ADFERSIT
31 Janeiro 2013 Anténio Costa Silva — Presidente da Comisséo Executiva 35



Monthly Vehicles Sales in China: All Cars and Light Trucks
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DEMAND FOR ALL FUELS TO RISE THROUGH 2030

Global demand by fuel

Quadrillion BTUs
250
Average
growth rate

per year
0.7%

Demand for natural gas will
rise by about 60 percent
from 2005 to 2030.

?O%
2.3%

0.4%
.' .. v

2005 2030 2005 2030 2005 2030 2005 2030 2005 7030
Biomass/waste Nuclear Hydro/Geo

200

2005 2030
Oil Gas Coal

Source: Exxon Mobil, the 2010 Outlook for Energy: A view to 2030
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2005 2030
Wind, Solar,
Biofuels
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WHAT ALTERNATIVES? FOCUS ON TRANSPORTATION

- Batteries and plug-in cars
Electric vehicles
Advanced biofuels
Natural gas vehicles
Evolving smart-grids integrating plug-ins
» Greener electricity generation
» Advances in the internal combustion engines
* Increasing fuel efficiency
» Advanced diesels
* New lighter materials

ADFERSIT
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EXPANSION OF GAS UTILIZATION

e Substitution for power generators

e Use In transportation

e Gasto liquids (GTL) technology improvements

e Environmental pressures

ADFERSIT
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EFFECTS OF JAPAN NUCLEAR CRISIS
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PRODUCTION SOLUTION:
HYDRAULIC FRACTURING

* Fracture Technology is responsible for
USA success in gas shales

» Use large amount of
water in a short period
of time to develop a gas well : T boiohven B ot i o
fissuron

into woll

water, sand
and chemical
oQents

» Addition of sand or other
material (proppants) to the
fluid to keep induced fractures

open

> Most wells are horizontal with
one or more horizontal legs
extending to the target sections e

The shale s fractured
by the preasure inside
tho woll

» The legs may extend more than
2 Km from the surface location
of the well

ADFERSIT
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. —
UNCONVENTIONAL GAS LNG
RESERVES

GAS INFRASTRUCTURE
AND STORAGE

. “The unconventional revolution”

A ——

MARKETS AND
PRICES

. Desindexation of gas
from oil prices

D ———
GAS PRODUCTION

WORLD ENERGY MATRIX

L ———— —

GAS TRANSPORTATION
GAS CONSUMPTION ROUTES
GAS TRADE

- 10.1% growth in 2010 . Changes in structural
. Driven by strong growth in LNG
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Energy Road Map and Solutions:
Many Possible Paths Leading to Same “Destination”

Natural Gas
N Internal
Corn —p  Ethanol > Combustion
Gasol e Engine
Crude Oil Rl
Diesel v
Wind
Air
(Oxygen) \ I
W ater
\ Nuclear o \ Fuel Cell Electricit
Power —* Electricity =% Hydrogen =-» Fuel Cell =—» y
/ Motor
Uranium _/'
Battery
ADFERSIT
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STRATEGIC DEVELOPMENT STEPS OF FUEL

Hydrogen
Synthetic (BTL)
Designer Fuels

SyritFe-tiE(’éTL)
P Designer Fuels

~

>

Clean
gonventional
Fuels
ul !

Conventional
Fuels

| ’3:' d on 'f ed on psased on
‘ Crude 0il Nat. Gas Blomass

Source: Daimier Chrysler/Research Technology 2003
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HOW IT WILL CHANGE?

Next 20 years impact will be incremental
It takes time to get large scale projects and MASS PRODUCTION

CERA projections: by 2030 plug-in and electric cars could be 25%
of new CAR SALES

Slow turnover of car fleet may limit initial reduction on fuels
consumption

Impact will grow after this period

Greater efficiency in internal combustion engines, advanced
diesels and regular hybrids will play major impact on near future
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THE FUTURE of WORLD ENERGY MATRIX

IEA : Global Energy use will increase 50% (2006-2030)
By 2030 oil still provides 30% of world’s energy

To smooth the DEMAND growth it is not possible to roll back economic
growth

WHAT IS THE SOLUTION?

Find new technologies

Find alternatives to oil that can be:
- Economically competitive
- Convenient
- Reliable

ADFERSIT
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O PAPEL das TECNOLOGIAS e a EVOLUCAO em CURSO
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EIINESS
+ other Renew.

Coal

Hydro

+Nuc|eaw

Natural
Gas

o]]

31 Janeiro 2013

THE DOMINANT OIL MODEL
- Centered in oil and fossil fuels -

KEY FEATURES

Centered - oil model
* No diversity

* Flow in one direction
- No good energy mix
* Heavy and costly

* No flexibility

ADFERSIT
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http://www.hurdenterprises.com/exploration.html
http://web.uvic.ca/~lalonde/holidays/index.html

Global Fuel Mix 2006

Global Fuel Mix
Biomass &Waste

10.1% OtherRenewables
0.6%

Nuclear

0il 34.3%

Source: IEA World Energy Outlook 2008
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Global Fuel Mix 2030 - 450 Policy Scenario

OtherRenewables

Biomass & Waste 4.8%

14.8%
Gas 20.5%

Nuclear9.5%

0il 30%
Hydro 3.9% /

Coal 16.6%
Source: |EA World Energy Outlook 2008
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EDIFICIOS

. Revolucéo na lluminacéo:
20% electricidade mundial
. LED/SSL
. Construcéo: o ambiente envolvente
. O Desempenho Energético
. “Zero-Energy Homes”
- A Microgeracao

NANOTECNOLOGIAS

. Produc&o/Armazenamento de Energia

. Eficiéncia Energética

. Novas técnicas de processamento de
hidrocarbonetos

Tecnologias Emergentes:
Descarbonizar a Economia

. Eficiéncia Energética
. Competitividade Econémica
. Seguranca

. Sustentabilidade Ambiental

GERACAO ELECTRICAE
TERMICA

. Sequestracdo e armazenamento do
Carbono:

- P6s-Combustéao

- Pré-Combustao

- Oxy-Fuel
. Electricidade 30% mais cara

“CLEAN COAL”: FUTUREGEN (EUA): 12
Central integrada

- PRODUCAO Electricidade + Hidrogénio

com sequestracéo de CO,
. Gaseificacdo do Carvao: conversédo em
gas (H+0C)
. Producéo Hidrogénio
. Energias Renovaveis:

TRANSPORTES

. Carros Eléctricos
. Fuel cells/Hidrogénio
. Biocombustiveis de 22 GERACAO
. GTL
.CTL
.BTL
. Propulsédo Quimica:
- Inddstria Espacial;
compostos
de hidrogénio
Motores a PLASMA
(Vasimir/NASA)

. A Revolucgéo dos hidrinos:

- propulséo a baixa presséo e

plasmas mistos de hidrogénio
: (solucao Blacklight Power)

“SMART GRIDS”

. Produtor / Consumidor

. Redes distrubuidas e descentralizadas

Edlica/Solar/Ondas/Geotérmica/Biomassa J
. Energia Nuclear: 32 e 42 Geragédo ,,/'/
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HOW TO MINIMIZE CO, EMISSIONS?

» CO, SEQUESTRATION
POWER-
GENERATION » UNDERGROUND STORAGE
» CLEAN-COAL TECHNOLOGY

» HYBRID CARS (Combustiv + Electric Motors) - Minim. CO, Emissions
TRANSPORTS  p | EXI-FUEL (Biofuels + Conventional) - Low CO, Emissions
SYSTEM
» GTL (With Diesel) - Low CO, Emissions
» HYDROGEN (Fuel-Cells) - No CO, Emissions
ADFERSIT
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ENERGY EMERGING TECHNOLOGIES

ELECTRICAL and BUILDING SECTOR
THERMAL GENERATION

NEW DEVELOPMENTS

TRANSPORTATION

ADFERSIT
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ENERGY EMERGING TECHNOLOGIES
BUILDING SECTOR

TECHNOLOGIES STATUS ans EFFECTS

SOLID-STATE lighting (SSL) Commercially Available

= Semi-conductor diode Lighting accounts for 15-20% of

= Organic-light diode energy consumption in buildings
ZERO-ENERGY HOMES Reduce significantly annual net

= Solar water heating consumption of primary energy

= PV technologies

= Micro-Generation Explore full potential of renewable

resources
ADFERSIT
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ENERGY EMERGING TECHNOLOGIES
ELECTRICAL and THERMAL GENERATION SECTOR

TECHNOLOGIES STATUS and EFFECTS

CARBON CAPTURE SEQUESTRATION =  Allow continued use of fossil fuels

= Use of amine scrubers (amines react minimizing CO2 emissions

with CO2) =  Currently too costly
= Not yet commercial availabe: Pilot

CARBON STORAGE Projects

(Depleted oil/gas fields;Coalbeds; Saline = Conoco/Shell/Scotish/Southern Energy

Formations; Ocean) Project

= UE Elstam project in Denmark

ADVANCED FUEL CELLS - :
. Different materials: operate at different . Op(_erate similar to batteries but do not lose
temperatures T:?ellr charge v of hvd
- STATIONARY POWER Fuel Cells (can be €ly on a supply of hydrogen
connected to the electricity grid) = Costs have been reduced but still high
=  PHOSPHORIC ACID Fuel Cells (operate af Some_llke M(I?LTON cells alre (zperated
low temperature ; efficiency rates of 37 to SREIIMNEEY &S [HOWEr JIEmE
429%) = Two obstacles: costs / hydrogen supply
= MOLTEN CARBONATE Fuel Cells (use
nickel; can achieve 50% efficiency)
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ENERGY EMERGING TECHNOLOGIES
ELECTRICAL and THERMAL GENERATION SECTOR

TECHNOLOGIES STATUS and EFFECTS

NANOTECHNOLOGIES

«  Thin Sollar Silicon Pannels  FOCUS on NANOMETER SCALE

0 el Potential Larger IMPACT in

BUILDING PHILOSOPHY
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TRANSPORTS: NEW PARADYGM

Electric Cars

Conventional
Vehicles

i —>
Today Tomorrow

ADFERSIT PA RT Ex
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ENERGY EMERGING TECHNOLOGIES
TRANSPORTATION SECTOR

TECHNOLOGIES STATUS and EFFECTS

NEW LIGHT-DUTY VEHICLES

= ENGINE (variable valve timing and lift; «  Improve performance and fuel use
camless valve actuation; friction
reduction) « Improve safety and efficiency

= TRANSMISSION (variable = In 2004 engines with 4 valves per cylinder
transmissions; six-speed; electronic installed in 74% of New Cars

controls to improve efficiency)

Fuel economy may improve 15 to 25%
« ADVANCED LIGHT-WEIGHT
MATERIALS (high strength alloy steels; = Synergetic effects by combined efficiency of
aluminiun castings; improved different technologies
aerodynamics)
 Reduction in costs may result in increased
- IMPROVED PUMPS (electronically market penetration
driven devices)
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ENERGY EMERGING TECHNOLOGIES
TRANSPORTATION SECTOR

TECHNOLOGIES STATUS and EFFECTS

= Chemical conversion of natural gas into

SYNTHETIC FUELS petroleum fuels

= GAS -TO-LIQUIDS (GTL) (Distillate is = Reaction with air (or oxygen) to produce
primary product; 50-70% of total yield; syngashwhlch Is fed into a Fischer-
can use natural gas with high CO2 VRO [EEEEN
content; need to improve the thermal - Significant costs of GTL plants
efficiency of GTL process; suite of _ _ .
integrated GTL technologies not been = GTL is profitable when oil prices exceed

used on a commercial scale 25 US$/BBL

= Economics of GTL are extremely sensitive
to cost of GAS

COAL-TO-LIQUIDS (CTL)

Transforms coal into liquid fuels
= Indirect coal liquefaction = CTL is competitive at oil price 30 US$/BBL

_ _ _ Require economies of scale
= Direct coal liquefaction

Direct conversion shows greater efficiency
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ENERGY EMERGING TECHNOLOGIES
TRANSPORTATION SECTOR (Cont.)

TECHNOLOGIES STATUS and EFFECTS

. Production of fuels from waste wood and
BIOMASS TO LIQUIDS (BTL)

other non-food plant sources

. Gaseification technology based on CTL = Does not conflict with increasing food

. _ demands
process; BTL reaction is exothermic and

_ = 5tons of Biomass yields 1 ton of BTL
requires a catalyst; there are 13 known

processes: BTL technology at pilot-plant = 1 hectare of land generates 4 tons of BTL

stage development . BTL fuels more expensive than gasoline

or diesel

=  Competitive with oil at 80 US$/BBL
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ENERGY EMERGING TECHNOLOGIES
TRANSPORTATION SECTOR (Cont.)

TECHNOLOGIES

RENEWABLE FUELS OR BIOFUELS

« ETHANOL PRODUCTION (Technology
mature for corn-based and sugar-based
ethanol; is the most widely used biofuel,;
produced by fermenting sugars with
yeast enzymes that convert glucose to
ethanol;

BASICALLLY there are two Ethanol
Production Technologies

- Sugar fermentation

- Cellulose conversion
Variety of feedstocks like forest waste,
grasses, municipal waste)

Can be blended with conventional fuels
(diesel/gasoline)

Production costs are 2 or 3 times more
expensive than conventional fuels

Costs reduction throug production scale
Challenge is to secure sufficient raw material
feedstock

Production Biofuels requires significant land
use

Capital costs for a corn-based ethanol range
from 21000 to 33000 USD/Barrel of capacity
Risk: drought which can limit the feedstocks
Competition with food supply is an issue

In the US ethanol production is limited to 12
billion gallons to avoid to disrupt food markets

31 Janeiro 2013
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ENERGY EMERGING TECHNOLOGIES
TRANSPORTATION SECTOR (Cont.)

= BIODIESEL PRODUCTION

(Technology is mature and proven;
feedstock undergoes an
esterification process which
removes glycerin and allows the oil
to perform like traditional diesel;
used mainly as additive to
conventional diesel)

Can be produced from Soybean oil,
palmoil, rapeseed oil, sunflower oil

Risk of blend instability and tendency to
form an insoluble matter

Capital costs similar to ethanol ranging
from 9800 to 29000 UD$%$/barrel of capacity
Can be used in stationary applications
(heat and power generation)

NANOTECHNOLOGY

=  Very strong, very light materials that

can revolutionise the transport
system

Applications in the industrial sector
could yield into a new revolution
Reduce per capita energy consumption
Potential impacts on human health to be
addressed

Applications on energy still at
speculative stage
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Global Ethanol Production

nmus MW Brazil

2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: BP Statistical Review of World Energy June 2009
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COSTS US Centslliter

31 Janeiro 2013

ETHANOL VS. GASOLINE PRODUCTION COSTS

Gasoline Gasoline Etanol Brasil Etanol USA  Etanol USA Etanol UE
Rotterdam “Sugar Cane" "Corn" "Wheat" “Sugar Beet"
ADFERSIT
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BALANCO ENERGETICO NA PRODUCAO DE ETANOL

MATERIAL UTILIZADO OUTPUT/INPUT DE ENERGIA
MILHO 1.3-1.8
TRIGO 1.2
CANA-DE-ACUCAR 8.3

Fontes: F. Licht e Macedo (2004)
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BIODIESEL BENEFITS

Help mitigate CO, Emissions

US DOE and DOA 1998 Study: Biodiesel reduces net CO,
emissions by 78% compared to Petroleum Diesel.

Help ensure National Energy Security through replacing
iImported Petroleum Products with domestic alternative fuels.

Biodiesel closed carbon cycle: CO,released into atmosphere
when BioDiesel is burned is recycled by growing plants.

Biodiesel can be operated at any diesel engine with little or no
modification.

ADFERSIT
31 Janeiro 2013 Antoénio Costa Silva — Presidente da Comissdo Executiva 66



COMPARISON OF CO, REDUCTIONS FROM BIOFUELS (Ethanol and
Biodiesel) COMPARED RESPECTIVELY WITH GASOLINE AND DIESEL

0% 20% 40% 60% 80% 100% 120%
Ethanol from grain, US/EU

Ethanol from sugar beet, EU

Ethanol from sugar cane, Brazil O Low
M High

Ethanol from cellulosic feedstock, IEA

Biodiesel from rapeseed, EU

Source: IEA
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OS PRINCIPAIS POLUIDORES E
O PROTOCOLO DE QUIOTO

. EUA né&o ratificaram

. China e india?

. Distribuicdo assimétrica de

emissbdes

. Até 2025 as emissBes na China vao

subir 118%

Q efeito de Kuznetz

DESENVOLVIMENTO ECONOMICO
DOS PAISES EMERGENTES E
ENERGIA

. Carvao: 70% da matriz energética
da China

.China: em cada 5 dias hd uma nova
central a carvao

. EUA/CHINA/INDIA: arelagdo com o
carvao

. Consumo do carvao é o que mais cresce:
5% ao ano

. A ineficiéncia energética: China consome
7 vezes mais recursos que Japao/Unidade
PIB

31 Janeiro 2013

",

TRANSPORTES
. 95% da Frota Mundial depende
do petrdleo

%

. 1985-2005: 950 mt para 2500 mt
\_ 7

UM MUNDO
SEM CO,?

“DESIGN MECHANISM” para a
Reducéo das Emissdes de CO,

. “Cap-and-trade” néo é o ideal

. Papel entidades financeiras que
dominam o mercado e aprisionam

os ganhos

. Os recursos financeiros NAO
Financiam as inovag¢des Tecnoldgicas
gue reduzem as emissdes

. 1990-2005: Emissfes CO2

@entaram 35% no mundo

Antoénio Costa Silva — Presidente da Comissdo Executiva

wECHANISM” ’
——/

EQUACAO ENERGETICA

. Como responder ao desenvolvimento
econdémico e ao crescimento demografico?
. Economias emergentes consomem
50% da energia e sdo responsaveis por
80% do aumento do consumo nos ultimos
5anos

. Parque Automovel: até 2030 cresce

4 vezes

. Urbanizacé&o/Industrializac@o//Motorizacéo

.Planeta consumiu 11.400 Mtep e emitiu
27.000 Mt CO, (2007)
. 2000-2030: consumo de energia vai

crescer 60% (17.700 Metp) e emissdes
\QDZ precisam descer 15% (23.000 Mt)

“GAS FLARING”

. Planeta queima 150 mil milhGes m3
gés/ano.

. Consumo da América Latina e
Central mais 15%

. Emissé&o de 400 milhdes ton CO,/ano

. Eliminacéo é equivalente a 3.000
projectos do “CLEAN DEVELOPMENT

/
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Socolow and Pacala’s “wedges”
”ﬁﬂﬁﬂn Triangle

Continued Emissions from Fossil
Fuel Combustion and Cement
Manufacture

and Cement Manufacture (GtCO2/yr)
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Source: Pacala and Socolow (2004)
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Interagency Improved PIER project Green criteria Lawsuits
standardizationinventory of researching for all state to improve
of “green emissions fuel cells fund CAFE
accounting” & sinks & efficiency  investments  standards
Incentives

for use of More robust monitoring

public transit

| |
Consumer side

“Avoided cost”

. Engineerin
externalities 2 :

[ | [ |
Producer side

utilities ! !

assessments

Carbon risk-

based- : Cleaner |

electricity Energy

licnesing Sources

i Carbon : Energy

;aquzge s(,:t?)rrzor; b sequestration t[z)a;L);Imanure savings for

collection reforgstat)i/on rice straw conversion all public
project buildings

Lawsuits

to improve
air quality
standards

W. Coast
Governors’
Global Warming
Initiative

Fuel economy
mandates for
all vehicles

Zero-emissions
mandate for
light vehicles

Low-emission
Vehicle &
clean fuel
NERDEES

Both an attempt to identify policies that work and a recognition that many different
approaches will be required.

C
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Key Components for CO, Reductions: CITIES

Cities Benchmarking (CO,)
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Potentials of Future Fuels and Powertrains

Data for a future compact car in New European Drive Cycle

ICE Vehicle
_ Liquid-H,

CO, - Emission, g/km

0 5 10 15 20 25 30 35
Well to Wheel Efficiency, %

Source: Daimler Chrysler -2003
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Unit Costs of Energy Technologies:
Proposal of fossil-fuel alternative, 2015, 2025 and 2050

Electricity from gas with CCS
Electricity from coal with CCS

Nuclear power
Electricity from energy crops

Electricity from organic wastes
Onshore wind
Offshore wind

Solar thermal (v. sunny regions)
PV (sunny regions)

dCHP using H from NG or coal with CCS

Hydrogen from NG or coal (CCS) - industry
Hydrogen from NG or coal (CCS) - distributed

Electrolytic hydrogen - industry
Electrolytic hydrogen - distributed
Biomass for heat — distributed
Bioethanol

Biodiesel
Hydrogen ICE vehicle - fossil H (+CCS)

FC Hydrogen vehicle — fossil H (+CCS)
FC Hydrogen vehicle — electrolytic H

cost as % of fossil fuel option

100 300 400

mCostin2015 wm Costin 2025 & Costin 2050

Fonte: Nicholas Stern / Denis Anderson published on the Stern Review web site
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The FUTURE WORLD ENERGY MARKET

SCENARIOS

FEATURES

MODEL |

“GREENER FOSSIL
FUELS” MODEL - Existing
Model But “Renewed” and
“Corrected”

“Clean-coal” technology proves commercial

CO2 Sequestration technology become commercial and
competitive

CO2 storage solved without posing environmental concerns
Continued use of fossil fuels with minimum CO2 emissions
Hybrid and flexi-fuel cars prove competitive

BIOFUELS (EthanolBiodiesel) applied to the transport
system

GTL/CTL/BTL proved commercially attractive

MODEL I

The “RENEWABLES MODEL”

Micro-generation massive projects in houses, buildings
domestic and industrial facilities

Advanced fuel cells provide the bulk of electricity generation
capacity

Biofuels become core in transport system

Combination of Hybrid / Flexi-fuel / GTL cars

MODEL Il

The “HYDROGEN MODEL”
- Most DISRUPTIVE CASE

Nuclear (not fission as it exists but 4th Generation HTG
Reactors + feasibility of Nuclear fusion) provide the bulk for
electricity generation

Cheap production of HYDROGEN (as a residual of Nuclear
power generation) used as source for the Transport system
Advanced fuel cells using cheap hydrogen and powering the
whole transport system

31 Janeiro 2013
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New Concept:

The consumer is simultaneously producer of Energy
Flux in both directions

Focus on interdependent and flexible networks
The system has not one centre; is multi-centered

—

Consumer
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31 Janeiro 2013 Anténio Costa Silva — Presidente da Comisséo Executiva 76



31 Janeiro 2013

ADFERSIT

O CASO de PORTUGAL e 0 QUE FAZER?
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Impacto Econdmico da Dependéncia Excessivade Combustiveis FOosseis

Factura Energética em Portugal

Milhoes de Euros

Fonte: DGEG
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Evolucao do Consumo de Petroleo em Portugal

Consumo (Milhares de barris/dia)

Fonte: BP Statistical Review of World Energy — Junho 2011
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Evolucédo do Consumo de Gas Natural em Portugal

Consumo (Mil Milhées m3/Ano)

Fonte: BP Statistical Review of World Energy — Junho 2011
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Peso da Importacédo dos Produtos Energéticos
no PIBpm (€)

2000 2001 2002 2003 2004 2005 2006 2007 2008

Importag &o total Saldo Importador

Fonte: DGEG
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Fontes de Energia Primaria
Portugal, 2010

Renovaveis: 28%

Biomassa
e residuos
17%

Hidrica
eol. geot.

(saldo imp.)
1%

Petroleo (*)

Gas natural 43%

20%

(*) Excluindo utilizagcdes nao energéticas

Fonte: Prof. José Sucena Paiva
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O que fazer em Portugal

CLUSTER APOSTA CLARA NO CLUSTER
DAS ENERGIAS RENOVAVEIS
+ EOLICA
+ HIDRICA
+ SOLAR
+ BIOMASSA

PLANO NACIONAL PARA
A RACIONALIZACAO DO
USO DA ENERGIA

A QUESTAO ENERGETICA

E UMA QUESTAO DE CIDADANIA

e EDUCAR OS CONSUMIDORES
UM NOVO MODELO

e MUDANCA DE HABITOS DE

e MINIMIZAR OS DESPERDICIOS TRANSPORTES

PLANEAMENTO
INTEGRADO DO TERRITORIO EFICIENCIA ENERGETICA
+ AS CIDADES - EDIFICI
DEBATER clos )
+ O ESPACO RURAL + PARQUE AUTOMOVEL

@)
NUCLEAR - INSTALACOES
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MATRIZ ENERGETICA: PORTUGAL e MUNDO

ENERGIAS

SITUACAO
ACTUAL

43% do consumo de
energia primaria do
pais

Dominante no

VANTAGENS

Competitivo mas
precos a subirem

DESVANTAGENS

Poluente
Preco a subir
Dependéncia de

FUTURO

Declinio da sua
dominacdao

11 anos seguidos a
perder “Share”

sistemade Versatilidade

transportes

paises instaveis

PETROLEO

Procura estavel ou em
ascensao

Reservas abundantes
Preco competitivo
geracéo eléctricae 30% mais eficiente que
térmica 0 carvao

8% do consumo de
energia primaria do
~ pais
CARVAO Importante para a
geracéo eléctricae
térmica

N&o existe em
Portugal - . Reactores de 42
Arrefecimento na sua Energia limpa, sem Closilo 08 [alles Geracdo mais seguros
utilizacao depois do emissées de CO, Iraadloact|v0~s mas ainda nao

N UCL EAR desastrfa de Competitiv_idade do S;e(t)j(;;rr])a;;ao com a comerciais
Fukushima ponto de vista 9 & ITER/Fusédo Nuclear
Ha 440 centrais T Integracdo na rede (2050)
nucleares no mundo: eléctrica nacional
Franca 75% da
electricidade

31 Janeiro 2013

20% do consumo de
energia primaria do Idade dourada do gas
Combustivel de

transicao e destino

Menos poluente dos
combustiveis fosseis

GAS NATU RAL Frr?;)sortante para a

Reservas grandes nos

EUA, China, etc.

Muito poluente Em declinio

Competitivo




ENERGIAS

ENERGIAS
RENOVAVEIS

EOLICA

HIDRICA
(incluindo a PRE)

SOLAR TERMICA

FOTOVOLTAICA

31 Janeiro 2013

SITUACAO
ACTUAL

A producgéo
doméstica
renovavel
representa 28% do
consumo da
energia primaria

4081 MW de
poténciainstalada
em Portugal
Contribuicdo
importante para a
geracao eléctrica

5390 MW de
poténciainstalada
(Mini-hidrica 410
MW)

Pouca penetragdo no
pais

250 000 m2 de
painéis solares

Progresso lento e
hesitante

Opcao grandes
centrais de Moura e
Serpa néo é correcta
Objectivo do PNAEE
de 164 MW até 2015

VANTAGENS

Recursos
endogenos
Diversificacao da
matriz energética
Menor dependéncia
do exterior

Recursos endégenos
Energia limpa
Reducéo dos custos
de producéo

Ja é competitiva com
gas natural e carvao

Competitividade do
ponto de vista
econdémico
Energia limpa

Potencial do pais
elevado (3 000 horas
de exposicao solar)
Reducéo custos de
producdo nos ultimos
anos

Opcao so6 é aceitavel
no ambito da
producao
descentralizada de
energia em regime de
micro-producéao

DESVANTAGENS

Preocupacédo com a
competitividade
econdmica de algumas
energias renovaveis
Intermiténcia

Intermiténcia
Necessidade de back-up
das centrais
convencionais

Competitividade
econdmica
Intermiténcia

Producéo fotovoltaica
centralizada ndo melhora
eficiéncia do sistema
electro- produtor
Desperdicio no
transporte e distribuicdo
de energia

FUTURO

Maior papel das
energias
renovaveis

Uso das redes
inteligentes para
lidar com a
intermiténcia

O seu papel esta
em ascensao
Preco do petréleo
mais elevado
viabiliza a sua
utilizacao

Apenas 50% da

capacidade hidrica
nacional é utilizada

Em ascensao

Em ascensao
Mais | & D




ENERGIAS

BIOMASSA

BIOCOMBUSTIVEIS

ENERGIA das
ONDAS

31 Janeiro 2013

SITUACAO
ACTUAL

Necessidade
ampliar a sua
utilizacao

Pais coberto 35%
por floresta
Producéo 7 Mt
residuos por ano
Poténcia instalada
insuficiente

Necessidade
ampliar a sua
utilizacéo

Pais tem terrenos
em pousio
subsidiados que
podem ser
aproveitados
Atencao que o pais
é fortemente
deficitario em
cereais

Criacdo de zonas
piloto com potencial
de exploracao até
250 MW

Central piloto
onshore do Pico
(Acores) com 400
KW

Tecnologia Pelamis
em teste na Povoa
do Varzim

VANTAGENS

Recurso enddégeno

Aproveitamento
biomassa fixa
populacdes no interior
e cria emprego
Permite tratar a
floresta e prevenir
incéndios

Recurso endégeno

Oferta de mais uma
solucéo para o
problema dos
transportes

Diminuir a necessidade
de importacao de
petréleo

Baixa emissdes de CO,

Portugal tem das
melhores zonas
costeiras para o
aproveitamento deste
recurso

Energia limpa

DESVANTAGENS

Falta de quantificac&o
da biomassa florestal
Competitividade
econémica

A seleccéo das culturas
€ critica

Evitar competicdo com
culturas alimentares

As tecnologias
conhecidas estédo ainda
a nivel experimental

Competitividade
econdmica

FUTURO

Em ascenséao

INETI tem
experiéncia de 25
anos no
aproveitamento
de micro-algas
para fabrico de
biodiesel

Mais |1 & D

Mais |1 & D
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ENERGIAS

HIDROGENIO e
PILHAS de
COMBUSTIVEL
(“Fuel Cells”)

COGERACAO

GEOTERMIA

31 Janeiro 2013

SITUACAO
ACTUAL

Resultados
concretos ainda
escassos
Hidrogénio é a
energia menos
conhecida do pais

Producéo e
utilizacao de
electricidade e
calor (sob forma
de vapor e agua
quente ou fria)
Poténcia instalada
de 1 200 MW em
Portugal

Penetracdo ainda
exigua

Necessita de
melhor
aproveitamento
dos recursos
geotérmicos
(calor terrestre)

VANTAGENS DESVANTAGENS

O hidrogénio é um
vector energético
atractivo do ponto
de vista ambiental
Apenas produz agua
na sua combustéo
Producéo de
hidrogénio por
diferentes vias

Competitividade
econémica

Autonomia das pilhas
de hidrogénio

Permite aumentar a
eficiéncia energética
de um sistema
convencional em que
2/3 dos combustiveis
utilizados s3o da energia gerada na
desperdicados cogeracao e vendida a
Permite aproveitar o rede

calor residual e

recuperar mais de 70%

de energia

+ Viabilidade econémica
em especial no referente
aremuneracao tarifaria

Recurso endégeno
Recursos nos Acores e
Tras-os-Montes
Exemplo da Islandia
(100% da electricidade
gerada pela geotermia)

FUTURO

Mais 1& D

Em ascensao

Em ascensao




PORTUGAL: O PROBLEMA-CHAVE DOS TRANSPORTES

» Sector dos transportes consome 36% do total da energia final;

« Transportes rodoviarios concentram 33% deste consumo e correspondem a um
Consumo Energético Intensivo fortemente dependente dos combustiveis fosseis;

.

« Geram um desperdicio colossal;

TRANSPORTES SAO O PRINCIPAL
PROBLEMA ENERGETICO DO PAIS

* O problema agravou-se entre 1990 e 2004: aumento de consumo de 4.5% ao
ano com a expansao do parque automovel;

* Nos ultimos anos verificou-se tendéncia ligeira para a redugao do consumo
devido aos aumentos dos precos dos combustiveis: necessidade de
consolidacéo desta tendéncia.
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TRANSPORTES: QUESTOES

« Enorme dependéncia externa do petréleo e seus derivados;
» Poluicio elevada e emissdes de CO,;

» Congestionamento do trafego nas cidades, mais desperdicio e baixa de
produtividade;

» Volume desproporcionado do transporte individual em relacao ao publico;

» Portugueses nao tém habito de utilizar preferencialmente os transportes

publicos; .
SOLUCOES

« Desenvolver um novo paradigma para a mobilidade urbana baseado no
transporte publico;

» Criacao de uma nova cultura com restricbes na circulacéo do carro individual e
dificuldades de estacionamento nos centros urbanos de alta densidade;

* Rever politicas de planeamento e ordenamento urbano;
» Apelo e educacdao para a utilizacdo dos transportes publicos;

* Melhor gestao de acessibilidade as cidades e solucfes de integracdo com a rede

de transportes publicos.
ADFERSIT
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‘ WHAT ALTERNATIVES? FOCUS ON TRANSPORTATION \

Batteries and plug-in cars

Electric vehicles

Advanced biofuels

Natural gas vehicles

Evolving smart-grids integrating plug-ins

» Greener electricity generation

» Advances in the internal combustion engines
* Increasing fuel efficiency

« Advanced diesels

* New lighter materials

ADFERSIT
31 Janeiro 2013 Anténio Costa Silva — Presidente da Comisséo Executiva 92




A SUSTENTABILIDADE

. Como gerir 0s recursos?
. O binédmio Energia/Ambiente
. Aregulacdo das interfaces

AS POLITICAS PUBLICAS

. “Para que serve a politica?”
. Visao politica

. Os incentivos e 0 exemplo

. A capacidade ambiental

. Gerir para o futuro

ECONOMIA

. O papel do mercado

. O papel da REGULACAO
. Os “Design Mechanisms”

31 Janeiro 2013

A EFICIENCIA ENERGETICA

. Uma nova cultura

. A racionalizacdo no uso da energia

. Como lidar com os edificios, o parque
automovel, as instalacdes, 0s
equipamentos

FORMACAO NO SECULO XXI

. QUESTAO ENERGETICA é uma
QUESTAO DE CIDADANIA

. EDUCAR os Consumidores

. MUDANCA de HABITOS

. LUTA CONTRA o desperdicio

. Figura do CONSUMIDOR/PRODUTOR

TECNOLOGIAS

. As Redes Inteligentes

. As Nanotecnologias

. As Energias Renovaveis
. A Energia Nuclear

ADFERSIT
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PLANEAMENTO INTEGRADO DO
TERRITORIO

. As cidades

. Um NOVO conceito de urbanismo
. O espaco rural

. As interfaces

TRANSPORTES E
MOBILIDADE

. UM NOVO MODELO conceptual
. As tecnologias: eléctrica,
hidrogénio, quimica
. A MOBILIDADE: eficiéncia
. A eficiéncia do veiculo e do
combustivel
. O paradigma da MOBILIDADE
como PROCURA derivada e forma
de consumo
. A acessibilidade
. A MOBILIDADE SUSTENTAVEL:
- Ordenamento do territdrio
- Restricao do automovel
- Transportes Publicos
.Ainducdo e a evaporacdo do
trafego
+ estradas + estacionamento = +
trafego
+ transporte publico + passeios =
+ pedes
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