Alteracoes Climaticas
Pos Copenhaga

Julia Seixas

, mjs@fct.unl.pt
f:":"t"t

!TL] Seminario Nacional Eco-Escolas {s} CENSE



http://www.dcea.fct.unl.pt/cense/index.php�
http://www.abae.pt/programa/EE/inicio.php�

Sumario

1. Um passado pesado

2. Mitigacao: do Business as Usual a super reducéao

3. Expectativas no Pds-Copenhaga



Sumario

1. Um passado pesado



Consumo Mundial de Energia
1860-2000

— 12 GM | 22 GM | choque petrolifero em 1973 | Guerra do
Golfo em 1981 n&o afectaram significativamente o
constante crescimento

— Economias modernas muito dependentes dos
combustiveis fosseis (85% do consumo mundial de
energia).

— Cada “nova” energia nao tem substituido as “velhas”,
mas € aditiva

Worldwide Energy Consumption
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Energy demand and GDP
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Source: Drivers of the Energy Scene, World Energy Council (2003)
TPER, Total Primary Energy Requirement



World TPES vs. GDP, 1965-2002
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Emissoes Carbono 1860-2007

Fossil Fuel Emission (GtCly
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World Greenhouse gas emissions by sector

_ Sector End Use/Activity Gas

62%

All data is for 2000. All calculations are based on €Oy equivalents, using 100-year global warming potentials from
the IPCC (1996, bazed on a tofal global estimate of 41 755 MICO, equivalent, Land use change includes both
emissions and absonptions, Dotted lines represent fiows of Iess than 0.1% percent of total GHG emissions.

Source: World Resources Institute, Climate Analysis Indicator Tool (CAIT), Mavigating the Mumbers: Graenhouse
Gas Data and International Climate Policy, Decembar 2005; Intergovernmental Panel on Climate Change, 1996
(data for 2000).
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Paises em Desenvolvimento maiores emissores de CO,
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EmissOes de combustiveis fosseis alinham pelo cenario
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2. Mitigacao: do Business as Usual a super reducéo
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Objectivos de mitigacao (consensos ).
» limitar o acréscimo da temperatura média global a 2°C;
P garantir gue as emissodes atinjam o pico em 2020-30;
P garantir gue as emissoes se reduzam a 50% em 2050, face a 1990.

Millions at risk in 2080s
300 . 3000
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Hunger, malaria, flooding (million people at risk)
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Figure 3 — CO; emissions per capita according to per capita GDP in the world in 2002.
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A 1% increase in GOP per capita leads fo an estimafed increase of about 0.9% in emissions per capita. The fact that the emissions
figure ig less than1% indicates that emissions increase al & siower pace than econormic growth.

Source: World Bank.
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World Energy Outlook =

.{"E

World primary energy demand by fuel

in the Reference Scenario
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Global demand grows by 40% between 2007 and 2030,
with coal use rising most in absolute terms
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World Energy Outlook =

World primary energy demand by fuel

in the Reference Scenario

[ China and India

[ Rest of non-OECD
-— QECD

1980 1990 2000 2010 2020 2030

Non-OECD countries account for 93% of the increase in global demand
between 2007 & 2030, driven largely by China & India
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Evolucao dos consumos de energia
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World Energy Outlook =

Number of people without access to electricity

in the Reference Scenario (millions)

China and East Asia

North Africa “"”’"" =L south Asia .@
1708 1.6
Sub-Saharan Africa o e
I|

@

World population without
access to electricity

20:08: 1.5 billion people

@ 2008 o 2030 2030: 1.3 billion people

Ther Renpruc ros, Bid FliThen Wiy el O e ST D0 L oo R nchted B B pubiecanion de o epdy oIS eRErErs OF SOOEpLANCE Dy the 1A

1.3 billion people — or 16% of the world’s population - still lack access to electricity
in 2030, despite more widespread prosperity & more advanced technology



Safer limits

To hit a 2C target, emissions in 2020 must be 17Gt CO2e lower
than under "business as usual” - but Copenhagen leaves it
unclear how this target would be reached.
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Source: European Climate Foundation

21



Emissoes globais
(presentes e futuras)

m2005: CO2 emissions [million tonnes)
m 2030: projected COz emissions without climate policies [million tonnes)
m 2050: greenhouse gas emissions allowed under 2 tonnesfcapita scenarie™ [million tonnes]

Morth America
&, 700 8,300 8290

'
Latim &America
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ml_
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-l
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IEA, World Energy Outlook 2007
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The Technology Challenge,

Stabilising Greenhouse Gas
Concentrations in the Atmosphere
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Abatement costs vs “husiness as usual,” 2030’

$ per metric ton of carbon dioxide equivalent Low-penetration wind
Cars plug-in hybrid Gas plant CCS? retrofit
Degraded forest reforestation Coal CCS retrofit
100 Residential electronics Pastureland afforestation Iron and gteg_;l
Residential appliances Degraded land CCS new build | |
Retrofit residential HUAC? restoration Coal CCS new build
50 Tillage and residue management  2nd-generation
Insulation retrofit (residential]  biofuels
Cars full hybrid | Building efﬁcienty lezlear _
. | Ul‘ufaste recycling new build
‘ | Organic soil restoration I|3'Dwer plant
Geothermal biomass cofiring
Grassland management
-0 Reduced pastureland conversion Reduced intensive
Reduced slash-and-burn agriculture conversion agriculture conversion
Small hydro High-penetration wind

o0 [IEH 1st-generation biofuels g J 4|:|

B Rice management e
feel : Solar CSP®
Efficiency improvements, other industry
| Electricity from landfill gas
—150 Chinker substitution by fly ash
Cropland nutrient management i
Motor systems efficiency Abatement potential,

gigatons of carbon dioxide

Insulation retrofit (commercial) ,
equivalent per year

—2o00 Lighting: switch incandescent to LEDE (residential)
10 20 30 38

'The curve presents an estimate of the maximum potential of all technical greenhouse gas abatement measures below
$go per metric ton of CO,e if each lever was pursued aggressively. It is not a forecast of what role different abatement
measures and technologies will play.

2(Carbon capture and storage.

3Heating, ventilating, and air conditioning.

4Photovoltaic.

SConcentrating solar power.

SLight-emitting diode.

Fonte: McKinsey, 2009 54
http://www.mckinsey.com/clientservice/ccsi/pdf/low_carbon_economy.pdf



World Energy Outlook -

The policy mechanisms

in the 450 Scenario

B A combination of policy mechanisms, which best reflects nations’
varied circumstances & negotiating positions

B We differentiate on the basis of three country groupings
> OECD+: OECD & other non-OECD EU countries
> Other Major Economies (OME): Brazil, China, Middle East, Russia & South Africa
> Other Countries (OC): all other countries, including India & ASEAN

B A graduated approach
> Up to 2020, only OECD+ have national emissions caps
> After 2020, Other Major Economies are also assumed to adopt emissions caps
> Through to 2030, Other Countries continue to focus on national measures
B Emissions peaking by 2020 will require
> A CO, price of $50 per tonne for power generation & industry in OECD+

> Investment needs in non-OECD countries of $200 billion in 2020, supported by
OECD+ through carbon markets & co-financing

& OECDYIEA - 2009
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World Energy Outlook =

World abatement of energy-related CO, emissions

In the 450 Scenario

Abatement Investment
(Mt CO;)  ($2008 billion)

! 42 Ak

? Reference Scenario 2020 2030 2010- 2021-
g 2020 2030
e Efficiency 2517 7880 1999 5586
il End-use 2284 7145 1933 5551

233 735 66

34
32-
30 -
28 -
26 T T

Nuclear 493 1 380 123 491

450 5cenario
1 T 1

2007 2010 2015 2020 2025 2030

Efficiency measures account for two-thirds of the 3.8 Gt of abatement in 2020,
with renewables contributing close to one-fifth



World Energy Outlook =

World additional investment in the 450 Scenario

relative to the Reference Scenario
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$10.5 trillion of additional investment is needed in the 450 Scenario in the period 2010-2030
compared with the Reference Scenario, costing 0.5% of GDP in 2020 & 1.1% of GDP in 2030

DECDYIEA, - X000
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Pacote Energia-Clima 2013-2020 na Uniao Europeia

Objectivo Emissdes GEE em 2020:
- 20%0 face a 1990

Directiva
CCS

a4

( - 14%0 face a 2005 )

Comércio Europeu de
Licencas de Emisséao:

-21906 face a 2005

Q

Responsabilidade de politica a
nivel da Uniao Europeia

J
///

Sectores fora do CELE:
Effort-sharing

-109%06 face a 2005

Directiva
Renovaveis

Responsabilidade de politica
de cada Estado-Membro
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Analise FCT-UNL /E.Value | Portugal
Sem restri¢des adicionais
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UNITED

NATIONS
CLIMATE
( H NG F
I CONFERI
COPENHAGEN ’”FI[‘J‘.

Acordo de Copenhagen:
* Reconhece o0 objectivo dos 2°C e a necessidade de o rever em 2015 para 1.5°C;

» Convoca os paises desenvolvidos e em desenvolvimento para enviarem 0s seus
objectivos de reducaod e emissodes até 31 Janeiro 2010;

* Reconhece a necessidade de accao em matéria de adaptacdo em paises em
desenvolvimento, especialmente as pequenas ilhas e Africa;

» Apresenta os principais elementos para um novo fundo para suportar a mitigacao
e adaptacdo nos paises em desenvolviment: US$ 30 bn para 2010-2012 e US$
100 bn anualmente em 2020;

* sublinha a importancia de estabelecer uma monitorizacéo, reporte e verificacao
robusta;

* sublinha a necessidade de estabelecer imediatamente mecanismos de reducao
de emissOes da desflorestacao e degradacéao da floresta;
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UNITED
NATIONS
CLIMATE
CHANGE
— CONFERENCH
COPENHAGEN 2009

Acordo de Copenhagen:

 Acordo Vinculativo; X

» Objectivos de reducgao para 2020; X

» Monitorizagao e verificagcéo internacional; X

* Financiamento de accdes nos Paises em Desenvolvimento;

P> Que impacto para a Unido Europeia?

P> Que impacto para Portugal?
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"Global warming?
Don't worry, it won't affect us ..
we have air conditioning.”

33
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