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Global industrial direct CO2 emissions 
and final energy use  

NOTE: Direct energy related and process CO2 emissions from the industrial sector are included 

NOTES: Industrial final energy excludes energy embedded in petrochemical feedstock. Bio & Waste also includes other renewable sources apart from biomass. 
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ETP Energy System Model 

ETP INDUSTRY MODEL: 

 Based on Excel 

 Bottom-up simulation model 

 Focus on long-term technology options 

 39 regions 

 Time horizon up to 2050 (5yr time steps) 

• Iron & Steel 

• Cement 

• Chemicals & 
Petrochemicals 

• Pulp & Paper 

• Aluminium 
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6DS 

ETP Industry Model conversion process 

 IRON & STEEL 

 CEMENT 
2014 

 CHEMICALS & 
PETROCHEMICALS 

 ALUMINIUM 

2015 

 PULP & PAPER 2016 

PRODUCTION PROJECTIONS 
ETP INDUSTRY MODEL: 

 ENERGY TECHNOLOGY PORTFOLIO 

 CAPACITY STOCK TURN-OVER 

 FUEL MIX USE PROJECTION 

 CO2 EMISSION CALCULATION 

MODEL CONVERSION 

2DS 

4DS 

 EXCEL BASED  

 BOTTOM-UP TECHNOLOGY RICH 

 SIMULATION MODEL 

 TIMES BASED  

 BOTTOM-UP TECHNOLOGY RICH 

 OPTIMISATION MODEL 

 Enables meeting a demanded 
production through the least-
cost technology pathway for a 
given set of constraints. 

 Structural improvements: 

 More detailed 
representation of 
innovative processes 

 Better integration with 
ETP TIMES Supply 
model 

 Enhanced economic 
assessments 

 Improved assessment of 
local contexts impact 

ENERGY PRICES 

TECHNOLOGY INVESTMENTS 

CO2 MAXIMUM EMISSIONS 

FEEDSTOCK AVAILABILITY 
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NOTE: Only a high level technology structure model representation is 
displayed in this slide. Each module can be broken down into a group of 
technology options 
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Global industrial final energy use mix 

NOTES: In this presentation, 

• Industrial final energy excludes energy embedded in petrochemical feedstock. 

• Bio & Waste also includes other renewable sources apart from biomass. 
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Iron & Steel sector: Renewable main 
options 

 Charcoal based Blast Furnaces 

 Electric Arc Furnaces based on renewable electricity 

 Iron ore reduction supported with hydrogen from renewable sources 

 Renewable based captive utilities 
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Cement sector: Renewable main 
options 

 Fuel switching 

 Renewable based captive utilities 
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Chemicals/Petrochemicals sector: 
Renewable main options 

 Biomass based routes for olefins production (e.g. bioethanol route, MTO route) 

 Biomass based routes for ammonia and methanol production 

 Ammonia and methanol productions supported by renewable based hydrogen  

 Renewable based captive utilities 
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Pulp & Paper sector: Renewable main 
options 

 Bio-refinery developments: biomass based routes for chemicals and fuels production 

 Renewable based captive utilities 
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Non-energy intensive industrial sector: 
Renewable main options 
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 Industrial operations based on renewable electricity 

 Renewable based captive utilities (e.g. opportunities for solar thermal for lower 
temperature heat demand  applications and  possible upgrade through heat pumps) 
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Thanks! 

araceli.fernandezpales@iea.org 


