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National GHG inventories of Latin-
American and Caribbean countries

Source: First to Sixth Compilation and Synthesis of Initial Communications from Parties not Included in Annex I to de Convention, 
UNFCCC
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Emissions of CO2, CH4 and N2O 
excluding LULUCF (~1994)

(Gg CO2 equivalent)
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Emissions of CO2, CH4 and N2O 
excluding LULUCF (~1994)

(Gg CO2 equivalent)
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GHG emissions (~1994) per capita
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Emission trends and mitigation
scenarios in selected South American 

countries

TheThe studystudy by Endesa Latinoamby Endesa Latinoamééricarica

Argentina: FundaciArgentina: Fundacióón Barilochen Bariloche

BrazilBrazil: PSR : PSR ConsultoriaConsultoria

Colombia: Universidad de los AndesColombia: Universidad de los Andes

Chile: Universidad de ChileChile: Universidad de Chile

PerPerúú: Pontificia Universidad Cat: Pontificia Universidad Catóólica del Perlica del Perúú



Argentina
Past greenhouse gas (GHG) emissions (1990Past greenhouse gas (GHG) emissions (1990--2005) with the 2005) with the 
national communications to the UNFCCC as basis (1990, 1994, national communications to the UNFCCC as basis (1990, 1994, 
1997 & 2000)1997 & 2000)
GHG emission projections 2006GHG emission projections 2006--2030, with key years 2010, 2020 & 2030, with key years 2010, 2020 & 
20302030

Socioeconomic scenario at the national level including: GDP, indSocioeconomic scenario at the national level including: GDP, industrial ustrial 
GDP, production of main industries, agricultural production, forGDP, production of main industries, agricultural production, forestry estry 
evolution, waste evolutionevolution, waste evolution
Energy scenario: supply & demandEnergy scenario: supply & demand
Scenario for industrial processes, agriculture, land useScenario for industrial processes, agriculture, land use--land use change & land use change & 
forestry (LULUCF) and waste: following trendsforestry (LULUCF) and waste: following trends

Mitigation scenarioMitigation scenario
LEAP modelLEAP model
Assessment of policies and regulatory instrumentsAssessment of policies and regulatory instruments
Guidelines for a strategic plan on climate changeGuidelines for a strategic plan on climate change

.ar



Business as usual scenario: 
energy sector

Penetration and phasing out of energy sources compatible with prPenetration and phasing out of energy sources compatible with prices and ices and 
tariffstariffs

Gas (even imported) and electricity will maintain the competitivGas (even imported) and electricity will maintain the competitive edgee edge

Preponderant role of hydrocarbons will continuePreponderant role of hydrocarbons will continue

Incorporation of Incorporation of biofuelsbiofuels according to national act that promotes its useaccording to national act that promotes its use

Incorporation of renewable energy sources at a slower pace than Incorporation of renewable energy sources at a slower pace than that that 
specified by national act 26190specified by national act 26190

Natural gas for electricity generation will be available at relaNatural gas for electricity generation will be available at relatively high levels tively high levels 
than those of present timethan those of present time

Incorporation of NG/gas oil combined cycles and steam turbines bIncorporation of NG/gas oil combined cycles and steam turbines burning NG/fuel oil or urning NG/fuel oil or 
NG/coalNG/coal

Oil production will keep declining, Argentina will become a crudOil production will keep declining, Argentina will become a crude oil importere oil importer

For natural gas, either exploration is undertaken and discovery For natural gas, either exploration is undertaken and discovery of new gas of new gas 
fields occur or a gradual increase of present import will be reqfields occur or a gradual increase of present import will be requireduired

.ar



Business as usual scenario: 
other sectors

Follow the projections of the corresponding Follow the projections of the corresponding 
driversdrivers

Industrial processIndustrial process
Mineral products, chemical industry, metals and productions Mineral products, chemical industry, metals and productions 
and consumption of and consumption of HFCsHFCs and SFand SF66

AgricultureAgriculture
Livestock  and crop productionLivestock  and crop production

LULUCFLULUCF

WasteWaste
Solid waste disposal on land, domestic and industrial Solid waste disposal on land, domestic and industrial 
wastewater treatmentwastewater treatment

.ar



Mitigation scenario: energy sector
.ar

Measures were selected from several projects, proposal and Measures were selected from several projects, proposal and programmesprogrammes for which there for which there 
is official interest in undertaking them or private initiatives is official interest in undertaking them or private initiatives were detectedwere detected

Category Measures Instrument

Residential Improve energy efficiency of domestic appliances
Improve building insulation

Issuing of standards and labeling
Norms and building codes, promotion funds

Transport Replace urban transport modes
Develop and improve trains and subways 
Renew passenger cars
Develop and improve trains for freight transport

Regulatory barriers on private transport
Public investment
Promotion plans
Railways plan; regulation of freight transport by trucks

Manufacturing industry Reduce energy consumption
Substitute fossil by renewable energy sources

Issuing of standards and labeling
Energy auditing, promotion funds, agreements with development 
banks

Public and commercial Improve energy efficiency of domestic appliances
Public lighting plan

Issuing of standards and labeling
Direct actions, changes in implementation and management

Electricity
Interconnected public 
service

Large scale penetration of nuclear and hydro power 
plants, wind farms
Incorporation of renewable energy sources

Direct public investment (nuclear plan)
Large hydro power plants: public investment or in association 
with private sector (incentives will be needed  in the last case)
Reconsider development bank in financing public investment 
Special regulatory and tariff conditions to promote private 
investment in new and renewable energy sources
Projects portfolio by energy source

Electricity
Isolated public service

Incorporation of renewable energy sources Central coordination by the Secretary of Energy
Projects portfolios
Set rules for the national act

Autogeneration Penetration of lower emitting energy sources
Increase co-generation share

Regulation, fiscal measures
Audits



Mitigation scenario: other sectors

AgricultureAgriculture
Livestock productionLivestock production

Direct effect Direct effect -- short term: use of concentrated food, short term: use of concentrated food, 
improvement of pasture quality, include certain type of fats andimprovement of pasture quality, include certain type of fats and
oily seeds to the dietsoily seeds to the diets
Indirect effect Indirect effect -- long term: management of reproductive cycle, long term: management of reproductive cycle, 
sanitary and genetic managementsanitary and genetic management

Crop productionCrop production
Regulation of annual soy productionRegulation of annual soy production

LULUCFLULUCF
AfforestationAfforestation and reforestationand reforestation
Management and conservation of forestsManagement and conservation of forests

WasteWaste
MinimizationMinimization
Capture and use of CHCapture and use of CH44

.ar



BAU & mitigation scenarios
.ar
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BAU & mitigation scenarios
Gg CO2 equivalent = k tonne CO2 equivalent 
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Brazil
Sectors: energy, industrial processes, agriculture, LULUCF

Past greenhouse gas (GHG) emissions (1990-2005) with the national 
communication to the UNFCCC as reference (1990 & 1994)

GHG emission projections 2006-2025

2 macroeconomic scenarios,  adapted from the A2 and B2 scenarios of the IPCC

A2 (BAU): no major qualitative transformations in the productive structure beyond those outlined in recent years

B2: technological progress and alterations in the productive structure towards activities with higher added values, lower 
energy intensities and lower environmental impacts are progressively accelerated.

2 policies for mitigating the emissions (“Recent” and “Advanced Options”)

Recent Policies: maintenance of tendencies already in course. The evolution of the efficiency levels will follow the same 
path, in the sense that there are no additional efforts aiming at increasing energy efficiency or including new technologies;

Advanced Options: practices and technologies aimed at increasing the energy efficiency and the use of cleaner fuels and/or 
renewables. Technical improvements are considered in the equipments, processes and construction (commercial and 
public buildings) that may be introduced in all sectors of the economy.

.br



GHG emissions 1990-2005
Million tonne (Mt) CO2 equivalent

LULUCF accounts for the largest share of GHG emissions

The conversion of forests to other uses, in particular, agriculture, accounted in 

1994 for 3/4 of the GHG emissions in Brazil

It is estimated that 700,000 km² of the Amazon forest has been lost through 

deforestation since 1970

.br

agriculture
industry
electricity

transport
residential, commercial & public
LULUCF

Real plan soy & cattle expansion



Mitigation options
.br

National Plan on Climate Change  

•Net losses in the forests to disappear 

by 2015. 

• Promote energy efficiency in the 

productive sectors

• Maintain a large share of renewables

in the energy matrix,

• Increase use of biofuels,

• Reduce to zero illegal wood logging

Recent legislative measures: 

•Power plants projects must neutralize 

their emissions by offsetting their 

emissions with an equal amount of 

carbon credits



BAU and mitigation scenario
(Gg CO2 equivalent)
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Colombia

Only energy sector consideredOnly energy sector considered

Past greenhouse gas (GHG) emissions (1990Past greenhouse gas (GHG) emissions (1990--2005) with the national communications to 2005) with the national communications to 

the UNFCCC as reference (1990, 1994, 2000 & 2004)the UNFCCC as reference (1990, 1994, 2000 & 2004)

GHG emission projections 2006GHG emission projections 2006--20302030

3 scenarios for the same demand3 scenarios for the same demand

1: shortage of oil and natural gas reserves and low prices at th1: shortage of oil and natural gas reserves and low prices at the end of the period of analysise end of the period of analysis

2: Oil reserves equal level than in (1), higher level of NG rese2: Oil reserves equal level than in (1), higher level of NG reserves, same price path than (1)rves, same price path than (1)

3: Higher level of oil and NG reserves, higher prices3: Higher level of oil and NG reserves, higher prices

MitigationMitigation

The following options were considered under scenario 2The following options were considered under scenario 2

Energy efficiencyEnergy efficiency

Incorporation of new technologies: electricity, solar thermal foIncorporation of new technologies: electricity, solar thermal for residential use, electric vehiclesr residential use, electric vehicles

Fuel switching: coal by NG, Fuel switching: coal by NG, biofuelsbiofuels in passenger carsin passenger cars

MARKAL modelMARKAL model

.co



BAU 

Energy supply (PJ) Electricity generation (PJ)

Hydro > thermal power
NG decreases
Coal increases

.co

Hydropower

Natural gas
Coal

Biomass

Diesel oil

Fuel oil
Renewable
Cogeneartion



Reduction potential of CO2 emissions
2010-2030 (million ton) 

.co

Efficient lighting - residential

Efficient refrigeration - residential
Efficient lighting - commercial

More efficient electric motors

More efficient boilers

Decrease excess supply of public urban buses 

Energy
efficiency

Portfolio of renewable energy technologies

Solar heaters – urban residential

Hybrid heaters – solar & NG 

Electric passenger cars

Electric buses 

Introduction
of new

technologies

Limit the use of wood for cooking

Replace wood from natural forest for cooking

Switch from coal to NG in boilers

Use of biofuels for light duty vehicles

Fuel switch

Increase passenger car occupancyBehavioural
change
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BAU & mitigation scenarios
(Gg CO2 equivalent?)
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Chile
Past greenhouse gas (GHG) emissions (1986Past greenhouse gas (GHG) emissions (1986--2006) with four previous 2006) with four previous 
studies as basis (1993, 1994, 1986studies as basis (1993, 1994, 1986--1998, 2001)1998, 2001)

Transport, residential, commercial & public, manufacturing industries & mining, electricity

GHG emission projections 2005-2020

Stationary and mobile combustion; industrial processes, LULUCF

Mitigation (2007-2030)

Identification and assessment of main GHG reduction measures in transport, residential, 
commercial & public, manufacturing industries & mining, electricity

Identification of economic & regulatory instruments 

Cost and reduction potential for each abatement option

2 scenarios: early actions and maximum reduction capacity (most measures in aggregated 
manner)

LEAP model

Basis for a policy on GHG emissions reduction

.cl



Past emissions & BAU scenario
.cl
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GHG reduction potential
(million ton CO2 equivalent)

.cl

US$ (2008)/t CO2
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GHG reduction potential
(million ton CO2 equivalent)

.cl

Transport

Hydro power (1000 MW)
Nuclear power (1000 MW)

More stringent renewable
energy act

Renewable energy act

Energy efficiency

CO2 capture & storage



BAU & mitigation scenarios
(Gg CO2 equivalent)
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Perú

Past greenhouse gas (GHG) emissions (1990Past greenhouse gas (GHG) emissions (1990--2006) with 3 previous studies 2006) with 3 previous studies 

as basis (1990, 1994 & 2000)as basis (1990, 1994 & 2000)

GHG emission projections 2006GHG emission projections 2006--20302030

Population and GDP (main drivers: political risk, world economicPopulation and GDP (main drivers: political risk, world economic context, large projects, context, large projects, 

climate risk)climate risk)

Energy: national plans + extrapolations. Other sectors: Energy: national plans + extrapolations. Other sectors: MontecarloMontecarlo simulationsimulation

Mitigation scenarioMitigation scenario

Energy, industrial processes, agriculture, LULUCF, wasteEnergy, industrial processes, agriculture, LULUCF, waste

Assessment of policies and regulatory instrumentsAssessment of policies and regulatory instruments

.pe



Mitigation measures
EnergyEnergy

Increase use of NGIncrease use of NG
Energy efficiencyEnergy efficiency
Promote renewable energy sourcesPromote renewable energy sources
Promote hydro powerPromote hydro power
Fuel switchFuel switch
Transport infrastructureTransport infrastructure
Accelerate renewal of passenger car fleets Accelerate renewal of passenger car fleets 

Industrial processesIndustrial processes
Technological improvementTechnological improvement

AgricultureAgriculture
Anaerobic lagoonsAnaerobic lagoons
Change of fertilizersChange of fertilizers
Technological changesTechnological changes

LULUCFLULUCF
AfforestationAfforestation, , reforestationreforestation
SustainableSustainable woodwood

WasteWaste
Capture Capture andand burningburning ofof CH4CH4
WastewaterWastewater treatmenttreatment plantsplants

.pe



BAU & mitigation scenarios
.pe
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BAU & mitigation scenarios
(Gg CO2 equivalent)
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Mitigated emissions

Post-Kyoto 2012-2030

(Mt CO2)

LULUCF (611) >

energy (38) >

ind. processes (17) ~

waste (16) ~ 

agriculture (15)



Argentina + Brazil + Perú (1990-2025)
BAU & mitigation scenarios

(Gg CO2 equivalent)

Mitigated emissions post-Kyoto 2012-2025 (Mt CO2 eq):

Brazil (15 483) > Argentina (1 204) > Perú (473) 

Past emissions

BAU

Mitigation

Argentina

Brazil

Perú



Past GHG emissions, BAU & mitigation
scenarios – energy sector 

(Gg CO2 equivalent)

Past emissions

BAU

Mitigation

Argentina

Brazil

Colombia

Chile
Perú

Mitigated emissions post-Kyoto 2012-2025 (Mt CO2 eq):
Brazil (1 314 ) > Argentina (553) > Chile (195) ~ Colombia (167) > Perú (24) 



The Kyoto Protocol (KP) revisited: emission 
targets and initial assigned amount

Art. 3.1 requires each Annex I Party to ensure that its total GHArt. 3.1 requires each Annex I Party to ensure that its total GHG G 
emissions from the following sectorsemissions from the following sectors

energy energy 
industrial processes,industrial processes,
solvent and other product use,solvent and other product use,
agricultureagriculture
wastewaste

over the over the fivefive--year commitment period (2008year commitment period (2008--2012) do not exceed 2012) do not exceed 
its allowable level of emissionsits allowable level of emissions

PartyParty’’s assigned amount: determined by the Annex B emissions s assigned amount: determined by the Annex B emissions 
target and the Partytarget and the Party’’s emissions of s emissions of GHGsGHGs in the base yearin the base year
Each assigned amount unit (AAU) represents an allowance to emit Each assigned amount unit (AAU) represents an allowance to emit 
one metric one metric tonnetonne of carbon dioxide equivalent (t COof carbon dioxide equivalent (t CO22 eqeq))

Source: Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amount (UNFCCC)



The Kyoto Protocol (KP) revisited: adding and 
subtracting from the initial assigned amount

Annex I Parties can add to and subtract from their initial assigAnnex I Parties can add to and subtract from their initial assigned amount through LULUCF ned amount through LULUCF 
activities and through participation in the Kyoto mechanismsactivities and through participation in the Kyoto mechanisms

Emissions tradingEmissions trading

Joint Joint implementationimplementation (JI)(JI)

Clean development mechanism (CDM)Clean development mechanism (CDM)

Emissions and removals from the LULUCF sector are treated differEmissions and removals from the LULUCF sector are treated differently from the emissions ently from the emissions 
of the other sectorsof the other sectors

Article 3.3  (mandatory accounting):  direct, humanArticle 3.3  (mandatory accounting):  direct, human--induced, induced, afforestationafforestation, reforestation and , reforestation and 
deforestation activitiesdeforestation activities

Article 3.4 (optional accounting): activities are restricted to Article 3.4 (optional accounting): activities are restricted to forest land management, cropland forest land management, cropland 
management, grazing land management and/or management, grazing land management and/or revegetationrevegetation

Parties account for emissions and removals from LULUCF activitieParties account for emissions and removals from LULUCF activities by adding to or s by adding to or 
subtracting from their initial assigned amount. subtracting from their initial assigned amount. 

Net removals result in the issuance of additional emission allowNet removals result in the issuance of additional emission allowances called removal units (ances called removal units (RMUsRMUs), ), 
which a Party may add to its assigned amountwhich a Party may add to its assigned amount

Net emissions implies cancelling Kyoto unitsNet emissions implies cancelling Kyoto units

Calculation of the quantity of emission allowances to be issued Calculation of the quantity of emission allowances to be issued or cancelled is subject to specific or cancelled is subject to specific 
rules, which differ for each LULUCF activityrules, which differ for each LULUCF activity

Source: Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amount (UNFCCC)



The Kyoto Protocol (KP) revisited: clean 
development mechanism (CDM)

ProjectProject--based mechanismbased mechanism
CDM credits may be generated from emission reduction projects orCDM credits may be generated from emission reduction projects or
from from afforestationafforestation and reforestation projects in nonand reforestation projects in non--Annex I Parties.Annex I Parties.
Projects under the CDM create new Kyoto unitsProjects under the CDM create new Kyoto units

Certified emission reductions (Certified emission reductions (CERsCERs): issued for projects that reduce ): issued for projects that reduce 
emissionsemissions
Temporary Temporary CERsCERs ((tCERstCERs) and long) and long--term term CERsCERs ((lCERslCERs): issued for projects ): issued for projects 
that enhance removals through that enhance removals through afforestationafforestation and reforestationand reforestation

CDM projects must CDM projects must 
meet detailed requirements and follow exact procedures and stepsmeet detailed requirements and follow exact procedures and steps for the for the 
validation and registration of projects and the verification andvalidation and registration of projects and the verification and certification of certification of 
emission reductions and removalsemission reductions and removals
ensure that reductions or removals associated with projects are ensure that reductions or removals associated with projects are additional to additional to 
what would otherwise occur in the absence of the projectswhat would otherwise occur in the absence of the projects

Additional rules apply to Additional rules apply to afforestationafforestation and reforestation projectsand reforestation projects

Source: Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amount (UNFCCC)



The Kyoto Protocol (KP) revisited: 
accounting and compliance system

Source: Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amount (UNFCCC)

Assigned amount = GHG emissions base year x 5 x emission target (0.92-1.10) 



The Kyoto Protocol (KP) revisited: 
accounting and compliance timeline

Source: Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amount (UNFCCC)



CDM: expected average annual reduction
CERs (x 5 10-6) from registed projects

(Mt CO2 equivalent)

Source: CDM statistics @ UNFCCC CDM website http://cdm.unfccc.int



GHG reduction potential and expected
average annual reduction CERs (x 5 10-6)

Mt CO2 equivalent

GHG reduction potential 5 years of CDM projects



GHG emissions without LULUCF (1996x5) 
- assigned amount under the KP

Mt CO2 equivalent

Sources: National greenhouse gas inventory data for the period 1990.2006 (FCCC/SBI/2008/12) and Annual compilation 
and accounting report for Annex B Parties under the Kyoto Protocol (FCCC/KP/CMP/2008/9/Rev.1 



Assigned amount (AA) after the initial review
– AA originally submitted by the Party 

Mt CO2 equivalent

Sources: Annual compilation and accounting report for Annex B Parties under the Kyoto Protocol 
(FCCC/KP/CMP/2008/9/Rev.1 and Initial Review Report of each Party



South America: mitigated emissions & CDM
Kyoto Parties: over and below AA

Mt CO2 equivalent



South America: mitigated emissions & CDM
against key GHG emissions under the KP

Mt  CO2 equivalent



Final remarks
Local studies from selected South American Local studies from selected South American 
countries show that there are opportunities for countries show that there are opportunities for 
mitigationmitigation

Aggregated mitigated emissions (2012Aggregated mitigated emissions (2012--2025) 2025) 

> KP reduction > expected > KP reduction > expected CERsCERs until 2012until 2012

Improve the studiesImprove the studies
AssumptionsAssumptions

Sectors consideredSectors considered
LULUCF deserves particular considerationLULUCF deserves particular consideration

Lessons learned from CDMLessons learned from CDM

Avoid creating Avoid creating ““hot air"hot air"


