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“The primary objective of publishing 
technology catalogues is to establish a

1) uniform,

2) commonly accepted, and

3) up-to-date 

basis for energy planning activities, and 
evaluations of security of supply, 

environment and market development for 
system operators, universities, consultancies 

and the Danish Energy Agency.”
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1800+ pages, 
describing

technoeconomic data on 
energy technologies

Continously developed and expanded since 1983
…from oil crisis over municipal heat planning to liberalisation of the power sector…
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Usage of Technology Catalogues (TC) today

Technology Catalogues

External usage

A wide range of external users use 
the TC for energy system 
modelling and technology 
analyses, such as

• Energinet (Power and Gas TSO)
• Advocacy groups
• Private consultancies
• Utilities
• Danish Climate Council
• Academia

Danish Ministry of 
Climate, Energy 

and Utilities

Data source for policy impact 
analysis and marginal abatement 
curve assessments

Input into socioeconomic 
assessment models among which
• CCS-model
• Waste model
• Gas/heat model
• …

Danish Energy 
Agency

Input for energy system models

• General equilibirum model
• Hourly dispatch model
• District heating investment 

model
• Stochastic model for security 

of supply
• …

Danish Ministry of 
Finance

Data source for financial public 
investement analyses 
(in collaboration with the Ministry 
of Climate, Energy and Utilities)
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TC data as assumptions for e.g.…

Climate Status and Outlook (2023) emission reduction compared to targets

Denmark’s Climate Status and Outlook 
(Danish Energy Agency, Ministry of Climate)

Denmark’s Climate Programme
(Danish Ministry of Climate)

Technical reduction potentials (private-economic assessment), 
DKK/tCO2

Climate Program (2023) marginal abatement curve with some examples

Gap of 5.4 Mt 

Passenger EV’s 5.68Mt

WtE CCS 2.59 MtHeat pumps 0.12 Mt
(private and service)

BECCS 4.43 Mt

Domestic aviation 0.08Mt
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• Currently 9 catalogues with quantitative data and 

supplementing technology descriptions for different energy 

sectors

• 103 technology chapters

• 292 data sheets

• 7 employees within the Danish Energy Agency’s 

Center for Systems Analysis and Innovation 

(as part of 65 full-time employees)

• Annual budget of ca. 250,000 EUR

Technology Catalogues 
by the numbers



• Understandable for generalists and energy system 
analysts

• Contextualizes the quantitative assumptions

• Uniform section across the chapters, among which:

• Brief Technology Description

• Input/output streams

• Examples of standard market technology

• R&D perspectives

• Projection of performance and cost

Technology datasheet(s) 
(quantitative part)

• Representative data for current technology and 
projection for future years

• Uniform division across the technologies:

• Technical and operational data 

• Environmental data

• Financial data

• (Technology-specific data)

• Uncertainties around the central assumptions

Technology Catalogue framework

Technology chapter  
(qualitative part)

Guidelines
Framing and guidance for description of chapters and datasheets, socio-economic assumptions
System scope definition (technical and financial), definition of standard sizes [e.g. households] etc.
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…

The Qualitative Description
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The Quantitative Datasheets
Data up to 2050 Uncertainty range

Notes/

references

Technical data

Operational data

Financial data

Technology-

specific data 
(non-uniform parameters 

across technologies)

Environmental data
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Stakeholder network and continous process
1. Advisory Group Consultation: Experts guide 

the TC’s scope and priorities.

2. Consultant Input: External consultants ensure 
objectivity in data preparation.

3. Industry and Research Contributions: 
Technology experts provide detailed data.

4. Stakeholder Review: Drafts are shared for 
feedback to improve quality and gain broader 
acceptance.

5. Finalization: DEA and consultants finalize the 
catalogue.

6. Publication: The TC is published as a free 
public resource.
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Insights and examples
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The risk of not using updated data

CASE 1: Investment costs of 
       hydrogen production through 
       electrolysis

• 2024 update showed an increase in 
cost, suggesting that previous 
techno-economic plant assumptions 
were too optimistic

• Cost development potential through 
scaling varies for electrolyzer stacks 
(only 20 pct. of total CAPEX) 
compared to residual system 
and BOP

17. december 2024

Electrolysis plant general components

CAPEX breakdown for a 100 MW alkaline plant (FID in 2025) Estimates (LCoH) of producing green hydrogen (for 100MW AEC)
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The risk of not consulting locally representative data

CASE 2: Investment costs of 
       Carbon capture plants in 
       different use cases

• Empirical data (USA, Canada, 
Norway) suggests significant 
economy of scale

• Danish industry relevance:
Cement production plants, or 
biogas plants, with 
~30…150 tCO2/h

• Technology Catalogue data 
sheets quantify different plant sizes
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+115 countries with readers/users1

International reputation and usage

1) Aggregated data count from 2018-2024

25 Gvt-to-Gvt partnerships with the DEA

Collaborations on national Technology Catalogues in 
• Germany, 
• India, 
• Colombia, 
• Ethiopia 
• … etc.



Thank you!

Christoph Wolter

Contact: chwo@ens.dk 

https://ens.dk/technologydata 

mailto:chwo@ens.dk
https://ens.dk/technologydata

	Intro
	Diapositive 1

	History and usage
	Diapositive 2
	Diapositive 3 1800+ pages, describing technoeconomic data on energy technologies
	Diapositive 4 Usage of Technology Catalogues (TC) today
	Diapositive 5 TC data as assumptions for e.g.…

	TC setup
	Diapositive 6 Technology Catalogues  by the numbers
	Diapositive 7 Technology Catalogue framework
	Diapositive 8 The Qualitative Description
	Diapositive 9 The Quantitative Datasheets
	Diapositive 10 Stakeholder network and continous process

	Insights and impact
	Diapositive 11 Insights and examples
	Diapositive 12 The risk of not using updated data
	Diapositive 13 The risk of not consulting locally representative data
	Diapositive 14
	Diapositive 15


