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• Energy modellers and policy analysts need extensive historical data to

understand the evolution of the energy system

• But primary statistics may be fragmented or too aggregated to be

directly usable for modelling or policy analysis

• Energy data users therefore spend much of their time processing statistics,

making ad hoc assumptions to disaggregate available data, etc.

Background
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Typical data problem: Tracking residential energy use

• Eurostat provides disaggregated FEC 

by end use, but time coverage may 

be insufficient for e.g. benchmarks for 

energy efficiency policies

• Data might not always match energy 

balances or national data on energy 

equipment and appliances

• How to create a consistent starting 

point for modeling or policy 

analysis?
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• General approach: top-down primary statistics harmonized with

bottom-up technical assumptions to create an analytical database

• Main input of historical data for JRC POTEnCIA energy system model

• Five energy sectors in each EU Member State:

• Industry

• Residential

• Tertiary and agriculture

• Transport

• Power and heat generation

JRC-IDEES overview
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• General approach: top-down primary statistics harmonized with

bottom-up technical assumptions to create an analytical database

• Main input of historical data for JRC POTEnCIA energy system model

• Five energy sectors in each EU Member State:

• Industry

• Residential

• Tertiary and agriculture

• Transport

• Power and heat generation

• Each sector uses a specific structure to split energy balances

into individual end uses while matching available statistics

• Most of the contents of JRC-IDEES are processed data,

rather than pure statistical data

JRC-IDEES overview
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JRC-IDEES decomposition

• Overall scope: all data reported for each EU Member State, 2000-2023 yearly time series
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JRC-IDEES decomposition: residential
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JRC-IDEES decomposition: residential
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JRC-IDEES decomposition: residential
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Primary (top-down) statistics:

Eurostat energy balances, demographic statistics, EU Building Stock Observatory, etc. 

JRC-IDEES calibration: residential thermal uses

Technical (bottom-up) datasets:

Eurostat data on disaggregated energy use in households, Ecodesign Impact Accounting

Annual Report, national statistics on residential energy equipment, etc.

Calibration iterated to split 

households by equipment type

while matching:

• Eurostat energy balances and

(where possible) disaggregated

energy use data

• Plausible evolution in stock

of installed energy equipment

• Plausible operating 

characteristics and efficiencies
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Typical calibration result: households by equipment type
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Typical calibration result: FEC by appliance type
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Main residential indicators reported in JRC-IDEES
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• All indicators: 2000-2023 annual time 

series for each Member State

• See JRC-IDEES documentation for 

background and references

• Three categories of indicators:

• Primary statistics (top-down constraint)

• Processed statistics (adjusted for consistency)

• Own estimates (bottom-up/technical 

assumptions or modelling) 
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JRC-IDEES-2023

• JRC-IDEES-2023 v1.0 (January 2026): coverage extended to 2000-2023 with

new data sources and improved calibration

• Dataset and documentation in open access from JRC Data Catalogue:

https://data.jrc.ec.europa.eu/collection/id-0110
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Conclusion

• JRC-IDEES can help

‒ Identify past drivers of energy system change

‒ Quantify the scope for future policy actions at a granular level

‒ Set a common reference for energy policy modelling and assessment

• But keep in mind JRC-IDEES is mostly processed data,

rather than a pure statistical database

• Work already started on next updates and geographic enlargement to

Energy Community countries
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Thank you
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are 

not owned by the EU, permission may need to be sought directly from the respective right holders.

• JRC-C6-IDEES@ec.europa.eu

• https://joint-research-centre.ec.europa.eu/scientific-tools-databases/potencia-policy-oriented-tool-energy-and-climate-change-impact-

assessment_en
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JRC POTEnCIA
energy system model

• POTEnCIA: developed since 2011 by the JRC to build

in-house capacity to run detailed scenarios for climate and

energy policy analysis 

• Initial review phase in close collaboration with Commission,

MS and academia experts

• Operational since 2019 with the publication of the

Central Scenario

• Model extensions since Central scenario: Focussed on

representing energy transition/deep decarbonisation

• Application in 2040 Climate Target’s Impact Assessment, 

in the context of a multi-model analysis 
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JRC-IDEES-2023
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• For easier processing of the data files in Python, R, etc.,

rows in col. DA of the Excel data files now each have a unique identifier 

JRC-IDEES-2023
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