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Building an energy system model
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Identify the energy system
GEOGRAPHY SCOPE TIME REPOSITORY
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time horizon, 
time periods
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Technologies

2023 20502030 20402025
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Production
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…

Global

National

Province/regional

City

*Image source: https://pixabay.com/vectors/quebec-province-east-central-canada-160554/

*



Identifying system boundaries
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Identifying system boundaries
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Quantifying the system – the 4E aspects

Energy commodity flows & balances – supply, transformation, demand

Characterization of existing & emerging energy technology stock

Captures environmental factors such as pollutant emission coefficients 

Captures technology costs, and calibrates energy prices

Environment

Economy

Engineering

Energy



Quantify the system – Energy

Energy commodity flows & balances – supply, transformation, demand

• Space heating
• Space cooling
• Lighting
• Cooking
• …

• Bituminous
• Lignite
• Anthracite
• …

Energy



Quantifying the system - Engineering

Characterization of existing & emerging energy technology stock

General

Technical

Economical

Environmental

Labor, material

References

Technology, sector, data quality, availability, market shares

Size, capacity, lifetime, availability, energy input & output

Currency, costs at process/technology level – investment, fixed 
and variable O&M, fuel, decommission 

GHG & pollutant coefficients, waste, land use, acoustic & other 
impacts at process/technology level

Labor, construction, operation, materials, supplies

Literature sources, reports, whitepapers

Engineering



Quantify the system - Environment

Captures environmental factors such as pollutant emission coefficients Environment

Source: Environment Canada (2018)

E.g., emissions reports may 
be used to calibrate process 
emission coefficients 
(kt CO2/TJ natural gas 
consumed, 
kt CH4/TJ natural gas 
consumed, …)



Quantify the system - Economy

Captures technology costs, and calibrates energy pricesEconomy

Source: Commodity Market Developments and Outlook, a World Bank Report, Oct 2021

E.g., price reports may be used to compute process 
costs (investment, operational, …)



Run the model

Decision-
makers

Define broad 
targets

Analysts + Modellers

• Model possible development 
pathways of the energy system 
– baseline, exploratory 
scenarios

• Identify strategies for each 
target, evaluate impacts and 
trade-off – policy scenarios

Analysts + 
Decision-makers  

+ Govt. +  
Stakeholders

Adopt/modify 
targets based on 

discussions

Modify

Adopt



Thank you!
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