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The TIMES model



TIMES Reference Energy System (simplified)

Source: TIMES Documentation part I
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Top down



Top down models

Bottom up

Å Engineering

Å Technology rich

Å Physical laws of nature

Å Economics

Å High level of abstraction

Å The economy as a whole



10

Linking examples



Linking examples
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MARKAL-EPPA (Manne and Wene, 1992)

MESSAGE-MACRO (Wene, 1996) MESSAGE-MACRO (Messner and Schrattenholzer, 2000)



Linking examples
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MARKAL-MSG (Martinsen, 2011)

TIMES - GEMINI-E3 (Labriet et. al., 2015)

MARKAL-EPPA (Schäfer and Jacoby, 2006) TIMES/POLES - IMACLIM (Ghersi, 2015)



Linking examples

TIMES ïGEM-E3 (Fortes et.al., 2014) MARKAL - MACRO (Strachan, 2014)

TIMES ïCGE/IntERACT (Karlson, 2014) TIMES - EMEC (Krook-Riekkola, 2015)



Linking examples
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Data sources

Harmonizing models

Mapping of data



Data sources and preprocessingĄ SAM

Supply-table

Use-table

Other statistics

Preprocessing

Å Aggregate dimensions

Å Distribute to regions

Å Calculate regional 

trade flows

Regional SAM, 

tradeflows

National SAM

National accounts

Trade-

flows

Analysis project

dimensions

(regions, industries, 

commodite)

Monetary flows



Data sources and preprocessingĄ SAM
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Data source ïnational energy balance
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Physical flows



Demand for energy services
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Physical flows



Granularity

Models have different granularity of data

ïTIMES typically has very granular data

ïREMES should have aggregated data



Granularity
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Defining model dimensions and mapping them
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Regional mapping

TIMES Norway Regional accounts statistics



Mapping of energy commodities (excerpt)
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TIMES REMES

Granular

30 commodities

Aggregated

5 commodities



Some mappings are directional
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Demand based on REMES

Energy mix based on TIMES

Coal  Oil  Gas  Electricity  Bio
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Some mappings are directional
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Demand based on REMES

Energy mix based on TIMES

REMES

TIMES
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