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Model Linkages

Total-Economy

Assessment (TEA) –

CGE Model

Economy-Energy–Land 

Use

GTAPinGAMS

Recursive dynamic

18 regions

COmputable Framework For Energy and 

the Environment (COFFEE)

• Optimization model – Energy and Land 

Use

• 18 regions

• Translation into GAMS

Brazil Land-Use and Energy Systems

Model (BLUES) 
• Optimization model – Energy and Land 

Use

• 6 Brazilian regions

• Translation into GAMS



COmputable Framework For Energy and the Environment

The COFFEE Model



The COFFEE Model



The COFFEE Model: Scenario Protocol

 Global Current Policies (GCP or NPi): based on current

and indicated policies for all regions (energy, land and

climate)

 Global 2°C (G2D or NPi1000): GCP + global budget of

1,000 GtCO2

 Global 1.5°C (G1.5D or NPi400): GCP + global budget of

400 GtCO2



COFFEE: Current Policies (GCP or NPi)

GHG Emissions (GtCO2eq) Primary Energy (EJ)

Cumulative Emissions: 5,500 GtCO2

Land Use Change (Gha)

Fossil



COFFEE: 2°C Scenario (G2D or NPi1000)
GHG Emissions (GtCO2eq) Primary Energy (EJ)

Cumulative Emissions: 5,500 GtCO2

Land Use Change (Gha)

Renewables



COFFEE: 1.5°C Scenario (G1.5D or NPi400)

GHG Emissions (GtCO2eq) Primary Energy (EJ)

Cumulative Emissions: 5,500 GtCO2

Land Use Change (Gha)

Renewables



COFFEE: Scenario Comparison
Global CO2 Emissions



COFFEE: National Budgets for Brazil

COFFEE’s CO2 budgets for Brazil for the 2010-2050 period:

(to be used in the BLUES Model)

 Global 2°C (G2D or NPi1000): 23.6 GtCO2 (out of 1,000

GtCO2)

 Literature average: 23.8 GtCO2

 Global 1.5°C (G1.5D or NPi400): 17.0 GtCO2 (out of 400

GtCO2)





Brazil`s Land-Use and Energy Systems

The BLUES Model



The BLUES Model: Scenario Protocol

 National Current Policies (NCP or NPi): based on current

and indicated policies for Brazil (energy, land and climate)

 National 2°C (N2D or NPi1000): NCP + national share of

2°C budget up to 2050 (23.6 GtCO2)

 National 1.5°C (N1.5D or NPi400): NCP + national share of

1.5°C budget up to 2050 (17.0 GtCO2)



BLUES: Current Policies (NCP or NPi)
GHG Emissions



BLUES: Current Policies (NCP or NPi)
Primary Energy Consumption



BLUES: 2°C Scenario (N2D or NPi1000)
GHG Emissions



Primary Energy Consumption

BLUES: 2°C Scenario (N2D or NPi1000)



BLUES: 1.5°C Scenario (N1.5D or NPi400)
GHG Emissions



Primary Energy Consumption

BLUES: 1.5°C Scenario (N1.5D or NPi400)



BLUES: Scenario Comparison
Electricity Generation (TWh)



BLUES: Scenario Comparison
Power Sector Emissions (MtCO2)
Note: Industrial and refinery CHP excluded



BLUES: Scenario Comparison

Liquid Biofuels Production (PJ)



BLUES: Scenario Comparison

Carbon Capture and Storage (Mt)
Fossil and Biomass



Transport Sector – Passenger Energy Use
Green

BLUES: Scenario Comparison



BLUES: Scenario Comparison
Transport Sector – GHG Emissions

Peak
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Thank you!

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under

grant agreement No 642147 (CD-LINKS).
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Forthcoming Webinar

CMCC-SISC Webinar:
Antarctic climate variability over the last 2000 years

Presenter: Barbara Stenni, Associate professor of Geochemistry, 
Department of Environmental Sciences, Informatics and Statistics, Ca’ 
Foscari University of Venice

Moderator: Carlo Barbante, Director, Istituto per la Dinamica dei 
Processi Ambientali (IDPA), CNR; President, Italian Society for Climate
Sciences (SISC)

26 June 2018

12:30 pm CEST



Thank you for attending this CMCC webinar. 

This webinar was recorded and will be uploaded to the 

CMCC website: www.cmcc.it

If you have any further question about the webinar, 

please email: webinar@cmcc.it 


