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Background

« 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.
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Typical data problem: Tracking residential energy use

Eurostat data:

Disaggregated energy consumption by end use, households [Poland]
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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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JRC-IDEES overview

» General approach: top-down primary statistics harmonized with

bottom-up technical assumptions to create an analytical database Primary statistical data
Macro-economic data
« Main input of historical data for JRC POTENCIA energy system model Demographics
Energy balances
« Five energy sectors in each EU Member State: Emissions
Industrial production
* Industry Transport mobility
* Residential
 Tertiary and agriculture
Processed data
* Transport

Characteristics of energy equipment
Technology deployment
Stock-related data

« Power and heat generation

Use of energy equipment
Detailed energy use data
Operating characteristics
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JRC-IDEES overview

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

Primary statistical data

Macro-economic data
Demographics
Energy balances
Emissions

Industrial production
Transport mobility

Processed data

Characteristics of energy equipment
Technology deployment
Stock-related data

Use of energy equipment
Detailed energy use data
Operating characteristics
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JRC-IDEES decomposition

» Overall scope: all data reported for each EU Member State, 2000-2023 yearly time series

7

\

Industry

Tertiary and
agriculture

Transport

7

.

~
Power & heat

generation
J

European
Commission

6



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

» Overall scope: all data reported for each EU Member State, 2000-2023 yearly time series
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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

» Overall scope: all data reported for each EU Member State, 2000-2023 yearly time series
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JRC-IDEES decomposition: residential

Electrical
appliances
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JRC-IDEES decomposition: residential
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JRC-IDEES decomposition: residential
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JRC-IDEES calibration: residential thermal uses

Primary (top-down) statistics:
Eurostat energy balances, demographic statistics, EU Building Stock Observatory, etc.

Thermal
uses
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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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JRC-IDEES calibration: residential thermal uses

Primary (top-down) statistics:
Eurostat energy balances, demographic statistics, EU Building Stock Observatory, etc.
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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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Main residential indicators reported in JRC-IDEES

Level of reportin Reported indicator . )
f reporting P e All indicators: 2000-2023 annual time

series for each Member State

Population

Heating degree-days

Number of existing, new and renovated households « See JRC-IDEES documentation for
Soctor Total useful surface area for existing, new and renovated households backg round and references

Household size (inhabitants per household)

Total FEC by energy carrier « Three categories of indicators:

Total energy-related COz emissions

by energy carrier * Primary statistics (top-down constraint)

» Processed statistics (adjusted for consistency)

« Own estimates (bottom-up/technical
assumptions or modelling)
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Main residential indicators reported in JRC-IDEES

Level of reporting Reported indicator

All indicators: 2000-2023 annual time
series for each Member State

Population

Heating degree-days

Number of existing, new and renovated households

See JRC-IDEES documentation for

Soctor Total useful surface area for existing, new and renovated households backg round and references

Household size (inhabitants per household)

Total FEC by energy carrier « Three categories of indicators:

Total energy-related COz emissions

by energy carrier * Primary statistics (top-down constraint)

Number of existing, new and renovated households by installed Lo _ _

heating equipment » Processed statistics (adjusted for consistency)
Thermal i
1Ses FEC by thermal use and by energy carier « Own estimates (bottom-up/technical

Thermal energy service by thermal use and by energy carrier assumptions or modelling)

Energy-related CO2 emissions by thermal use and by energy carrier
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Main residential indicators reported in JRC-IDEES

Level of reportin Reported indicator C :
f reporting > pl -  All indicators: 2000-2023 annual time
opulation .
P series for each Member State
Heating degree-days
Number of existing, new and renovated households « See JRC-IDEES documentation for
Soctor Total useful surface area for existing, new and renovated households backg round and references
Household size (inhabitants per household)
Total FEC by energy carrier « Three categories of indicators:
Total energy-related COz emissions
by energy carrier * Primary statistics (top-down constraint)
Number of existing, new and renovated households by installed Lo _ _
heating equipment » Processed statistics (adjusted for consistency)
Eﬁfﬂm FEC by thermal use and by energy carier « Own estimates (bottom-up/technical
Thermal energy service by thermal use and by energy carrier assumptions or modelling)
Energy-related CO2 emissions by thermal use and by energy carrier
Number of existing, new and replaced appliances
Penetration factor (appliances per household)
_ Power per appliance and per new appliance
Electrical (in average operating mode)
appliances

Installed electrical capacity

Operating hours
Total FEC; FEC by electrical appliance
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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

ISSN 1831-9424
— European |
§;— s Joint Research Centre
== Commission S

ropean
ommission
Joint Research Centre Data Catalogue
Home Datasets Collections  About

European Commission > EU Science Hub > JRC Data Catalogue > Collections 5> JRCADEES.

European
Commission

COLLECTION

The JRC Integrated Database of the European Energy System < JRC-IDEES-2023 Aligning historical international aviation
B the Integrated Database of the European and maritime transport data to the scope
PAGE CONTENTS Description Energy System of EU climate policies
Description The Joint Research Centre's Integrated Database of the European Energy System (JRC-IDEES) compiles a rich
Contact set of information allowing for highly granular analyses.of the dynamics of the European energy system, 0 as to

better understand the past and create  robust basis for future policy assessments. JRCIDEES contains a D d el
Datasets consistent set of disaggregated energy-economy-emissions data for each Member State of the European Union ata update and technical documentation

covering all sectors of the energy system. This data complies with Eurostat energy balances while providing a
Realated resources plausible decomposition of energy consumption into specific processes and end uses. As such, JRC-IDEES has
several key applications for energy-related research and policy analysis, such as the parameterization of energy

Additional information system models and the assessment of past and prospective policies.

Contact

Email jre-cBrc-idees (at) ec.europa.eu

Datasets (3)

‘ Search datasets Last updated RV

DATASET | Last updated: 19 Jan 2026

JRC-IDEES-2023

“The Joint Research Gentre's Integrated Database of the European Energy System (JRG-IDEES)
compiles a rich set of information enabling highly granular analyses of the dynammics of th.



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

Conclusion

« JRC-IDEES can help
— ldentify 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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« JRC-C6-IDEES@ec.europa.eu

https://joint-research-centre.ec.europa.eu/scientific-tools-databases/
assessment en

© European Union 2026

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. _ European
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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 DS -

Europe s 2040 cllmate pathway

A path to climat utrality by 2050

Model extensions since Central scenario: Focussed on | o |t [ e
representing energy transition/deep decarbonisation S
Application in 2040 Climate Target's Impact Assessment, 1990 2020 2030 ,2040° 2050

in the context of a multi-model analysis
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JRC-IDEES-2023

Sector

Summary of changes

Industry

The calibration of (sub-)sector-level activity using Eurostat Structural Business Statistics (24) now
incorporates dataset sbs_ovw_act (Enterprises by detailed NACE Rev. 2 activity and special
aggregates, 2021-2023). During calibration, this dataset was assessed to be generally consistent with
the earlier sbs_na_ind_r2 dataset (2005-2020) for the purposes of JRC-IDEES, but the combination of
the two datasets could create breaks in reported time series for value added.

Residential

The calibration of residential thermal uses now incorporates Eurostat dataset nrg_inf _hptc (Heat
pumps - technical characteristics by technologies) (25) and the updated Ecodesign Impact Accounting
2024 reports (26). The latter reference is also used in the calibration of appliances.

Tertiary and
agriculture

Consistently with the residential sector, the calibration of thermal uses in services now uses Eurostat
dataset nrg_inf_hptc (Heat pumps - technical characteristics by technologies) (25) and the updated
Ecodesign Impact Accounting 2024 reports (26). The calibration of appliances has been further
adapted to represent the increasing importance of data centres (section 3.3.1.3).

Transport

The methodology used to calibrate aviation and maritime transport has been detailed in a separate
report (27). This calibration methodology has been slightly adapted for JRC-IDEES-2023 to better
reflect the contribution of ships below 5,000 gress tonnage to intra-EU emissions. For the overall
transport sector, Ref. (28) now further discusses sources and calibration.

Power & heat
generation

The calibration of generation capacities was additionally verified using the National Energy and
Climate Plans of the EU Member States (29) and the ENTSO-E Transparency Platform (30). A
simplified dispatch optimization model was used to ensure that calibrated capacities, efficiencies, and
generation are technically feasible and consistent with plausible dispatch decisions at the level of
individual power plant types reported in JRC-IDEES.
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JRC-IDEES-2023

» 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

Different levels adapted to reporting structure of each JRC-IDEES sector MS code Industry sector Subsector Process

FEC ktoe.EU27.1SI.BF_BOF.LOW_ENTH.THERM.ELEC =»
o

Variable Unit MS code

Overall IDEES sector
identifier or specific

: 5K ois OIS PROC_COOL_STEAM
industry sector End use or
Subsector Process technology Fuel
PROC_COOL_ELEC
MOTOR
GENERIC

End use

TOTAL

STEAM

ELEC

MECH

MECH

Fuel

TOTAL
MNOMNCOKE_SOLIDS
COKE

RFG

LPG

BIOMASS_WASTE
STEAM_DISTR
ELEC
DIESEL_LIQBIO
ELEC

2000 .. 2021

34962.264095 .. 24254123065

1438.147902 .. 1395713232
3902.243336 .. 1213662511
0.000000 .. 0320292
307.085297 .. 218310727
1213050 .. 0179430
0.033227 .. 0.000000
1187338 .. 3541868
13795061 .. 9153116
3B342176 .. 75900344
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