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WHY GOING TOWARDS A
LOW CARBON ECONOMY?

WHERE THERE IS A WILL
THERE IS A WAY!
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Why going towards a low carbon

economy?
* Environmental Concerns (both global and
local);
* Depletion of reserves and geopolitics;

e Use fossil fuels as raw material for valuable
products (petrochemicals).
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Paleoclimate reconstruction

Temperature and CO, concentration in the atmosphere over the past 400 000 years
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Paleoclimate reconstruction
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Variations of the Earth’s Surface Temperature

(a) the past 140 years
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UNFCCC: art. 2

The ultimate objective of the Convention is to
achieve stabilization of GHG concentration In
the atmosphere at a level that should prevent
dangerous anthropogenic iInterference with
the climate system. Such a level should
achieved In a timeframe sufficient to allow
ecosystems to adapt naturally to climate
change.
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CLIMATE SENSITIVITY

1.5°C<AT (2X)<4.5°C

Stabilization at 550-650 ppmv may lessen or
avold some Impacts associated with warming
greater than 3°C.

Stabilization at 450 ppmv may limit warming
to less that 3°C.
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WHERE ARE WE NOW?
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TOTAL PRIMARY ENERGY SUPPLY
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The World

Evolution from 1971 to 2001 of World Total Primary Energy Supply*
by Fuel (Mtoe)
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1973 and 2001 Fuel Shares of TPES*
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TOTAL PRIMARY ENERGY SUPPLY
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The Worlid

Evolution from 1971 to 2001 of World Total Primary Energy Supply ™
by Region (Mtoe)
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1973 and 2001 Regional Shares of TPES*
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Electricity Generation* by Fuel

Evolution from 1971 to 2001 of World Electricity Generation*
by Fuel (TWh)
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1973 and 2001 Fuel Shares of

Electricity Generation™
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Electricity Generation* by Region

Evolution from 1971 to 2001 of World Electricity Generation*
by Region (TWh)
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1973 and 2001 Regional Shares of
Electricity Generation*
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CO; Emissions/Capita (tCOy/Cap)

CO, Emissions per Capita 1973, 1990 and 2001

CGEEE Economies Developing China Middle East
in Transition Countries
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WHAT ARE THE MAIN
DRIVING FORCES FOR CO2
EMISSIONS?

The KAYA Identity ...to start with
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Kaya ldentity

~ CO, y ENERGY y GDP
ENERGY GDP POP

x POP

co,
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KAYA FACTORS AND CO, EMISSIONS
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CARBON INTENSITY FOR SOME OECD COUNTRIES
(ton CO2/toe)
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Oil Production (Mt) and Price ($ 2002/bar.)
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ENERGY INTENSITY FOR SOME OECD COUNTRIES
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PER CAPITA INCOME (US$ 95/PERSON)
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POPULATION (Million of inhabitants)
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Kaya ldentity in incremental terms

E=A*B*C*D
where
E = CO, Emissions
A = Carbon Intensity
B = Energy Intensity

C = Per-capita Income
D = Population

dE _dA dB  dC  dD
E A B C D
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CO, Emission Kaya Factors Dynamics (%) per Region, 1970-2020
(IEA, International Energy Outlook, 2001)

Historical Trend

Projections

Factor
1970-1980 1980-1990 1990-1999 1999-2010 2010-2020
OECD Countries
Carbon Intensity -0,5% -0,7% -0,5% 0,0% 0,1%
Energy Intensity -1,1% -2,0% -0,7% -1,3% -1,3%
Per-capita Income 2,4% 2,2% 1,6% 2,2% 2,0%
Population 0,9% 0,7% 0,6% 0,5% 0,4%
CO, Emissions 1,7% 0,2% 1,0% 1,4% 1,1%
Developing Countries
Carbon Intensity -0,8% -0,2% -0,7% -0,1% -0,1%
Energy Intensity -0,4% 0,9% -1,0% -1,4% -1,4%
Per-capita Income 3,5% 1,7% 3,1% 3,7% 4,2%
Population 2,2% 2,1% 1,7% 1,7% 0,8%
CO , Emissions 4,6% 4,5% 3,1% 3,9% 3,5%
Countries with Economy inTransition
Carbon Intensity -0,8% -0,3% -1,0% -0,3% -0,3%
Energy Intensity 1,4% 0,6% -0,5% -2,4% -2,6%
Per-capita Income 2,4% 0,6% -4,0% 4,1% 4,5%
Population 0,9% 0,7% 0,0% 0,0% 0,0%
CO, Emissions 3,9% 1,6% -5,4% 1,4% 1,5%
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WHERE ARE WE GOING?

WHAT ARE SCENARIOS AND
WHAT IS THEIR PURPOSE?
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IPCC SPECIAL REPORT ON
EMISSIONS SCENARIOS
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The main characteristics of the four SRES storylines and scenario families
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The Al storyline and scenario

Describes a future world of:
e Very rapid economic growth;

e Global population that peaks in mid-century
and declines thereafter;

e Rapid introduction of new and more
efficient technologies

» Convergence among regions.
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The Al storyline and scenario

Al scenarios develops into three groups that
describe alternative directions of

technological change in the energy system.
The three Al groups are:

 Fossil intensive (A1FI);
 Non fossil energy sources (A1T);
» Balance across all sources (A1B).
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The A2 storyline and scenario

It describes a very heterogeneous world:
e Continuous Increase in global population;

e Economic development is primarily
regionally oriented;

 Per capita economic growth and
technological change are more fragmented
and slower that in Al scenario.
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The B1 storyline and scenario

The B1 storyline and scenario family
describes a convergent world with the same
global population dynamics as in Al
storyline, but with rapid changes in In
economic structures towards a service and
Information economy.
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The B2 storyline and scenario

It describes a world in which the emphasis
IS on local solutions to economic, social and
environmental sustainabilty. It is a world of
Intermediate level of economic
development, and less rapid and more
diverse technological change than in B1 and
Al storylines.
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Global carbon dioxide

Global carbon dioxide

emissions (GtC/yr)
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IPCC CO2 CONCENTRATION
STABILIZATION SCENARIOS

WHERE SHOULD WE GO?
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Global Anthropogenic Carboon Dioxide Emissions (GIC)
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Estimates of potential global greenhouse gas
emission reduction in 2010 and in 2020

Sector Historic emissions Historic C annual Potential emission Potential emission
in 1990 (MtCl/yr) growth rate in | reductions in 2010 | reductions in 2020

1990-1995 (%) (MtClyr) (MtClyr)
Buildings 1650 1.0 700-750 1000-1100
Transport 1080 2.4 100-300 300-700
Industry 2300 0.4 300-500 700-900

Most reductions are available at negative net direct costs

Source: IPCC 2001
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BARRIERS TO
IMPLEMENTATION
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COSTS OF
IMPLEMENTATION
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COSTS OF
IMPLEMENTATION

e Actions taken to abate CO2 emissions imply the
use of economic resources and divert these
resources from other alternative uses.

» Assessing the costs of these actions should ideally
consider the total value that the society attaches to
the goods and services forgone because of the
diversion of resources to climate protection.

* In some case, the sum of benefits and costs will be
negative, meaning that society gains from
undertaking the mitigation action.
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COSTS OF
IMPLEMENTATION

« Policies aimed at mitigating CO2 emissions can
yield other social benefit and costs, the so called
ancillary or co-benefits and costs. For example,
reducing carbon emissions in many cases Wwill
result in the simultaneous reduction In local and
regional air pollution.

e Cost for ton of CO2 emissions avoided are
unevenly distributed among sectors and among
Countries;
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CONCLUSIONS

e The current level of CO2 emissions seems to be
not sustainable for the climate system;

e |PCC reference scenarios show that a CO2
concentration stabilization will unlike be seen;

o |[PCC CO2 concentration stabilization scenarios
show that it Is possible achieve stabilization by
means of the diffusion of known technological
options;
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CONCLUSIONS

e The assocliated costs depend on the level of
CO2 concentration stabilization.

o A number of co-benefits are associated with
CO2 emission mitigation policies.

e The process towards a low carbon economy
will be not easy to implement, hence the
need for an Institution to steer It.
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