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Once Upon a Time, we Communicated with Paper…

Mail order catalogs Maps Phone booksEncyclopedia

Who still remembers?



Dr. Oliver Karras, Organizing Scientific Knowledge From Energy System Research Using the Open Research Knowledge Graph, 1st NFDI4Energy Conference

… until Digital Transformation (Digitalization)!

The World of Publishing & Communication

has Profundely Changed!
 New means adapted to the new possibilities, e.g., platforms

 Completely new business models

 More focus on data, interlinking, services, and search

 Integration, crowdsourcing, and data curation are important
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What has Happened in Academia in Terms 

of Scholarly Publishing & Communication?
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Let’s Take a Look
17th century 19th century 20th century 21st century

Scholarly Publishing & Communication has not changed (much)!
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Rethink How Research is Represented and Communicated

“The lightbulb was not invented by 
improving the candle.”

Oren Harari

Digitalization is more than just Digitization!

Current and future scientific challenges can not be 
tackled with an outdated communication system.

_________________________

Digitalize Knowledge, 
Not Documents!
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Example: Energy System Research Scenarios
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Example: Energy System Research Scenarios

What is the average assumed emission 

reduction of the scenarios? 

What software can use these scenarios as 

input for simulations?

Where do I find the implementation of the 

software for simulating the scenarios?
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How do we answer these questions so far?
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Wouldn’t it be Great if we could ask the Computer?

How can we achieve 
this goal?

What is the average 

assumed emission 

reduction of the 

scenarios?
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Open Research Knowledge Graph (ORKG)
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Two Examples from NFDI4Ing – TA Ellen 

14 Scenario Factsheets from the Open Energy Platform 25 Studies on Germany's Energy Supply in 2050
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Example 1: Scenario Factsheets form OEP
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Example 1: Scenario Factsheets form OEP

E. Gaudchau, B. Schachler, and B. Müller:

Untersuchungen zur Energiestrategie 

Brandenburgs (appBBB_ES2030)
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Example 1: Open Energy Ontology & Terminology Service
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Example 1: Behind the Scenes
Scientific knowledge becomes machine-actionable and FAIR.
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Example 1: Behind the Scenes
Scientific knowledge becomes machine-actionable and FAIR.
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Example 1: Using FAIR Scientific Knowledge 

Natural 

language

question

Answer

What is the avg. assumed emission reduction of the scenarios?
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Example 1: Publishing State-of-the-Art Comparison
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Example 1: Visualization of Avg. Assumed Emission Reduction

Avg. emission reduction: 50.67%
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Example 2: Studies on Germany's Energy Supply in 2050 
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Example 2: Studies on Germany's Energy Supply in 2050 
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So far so good, but…
…what can we do with machine-actionable

scientific knowledge?

Anything we want!

1. Papers, contributions, comparisons, and visualizations in the ORKG are 
available for (re-)use and extension to anyone

2. The ORKG provides several access points for processing all data, e.g., to 
develop novel search, retrieval, mining, and assistance applications

{ REST : API }
RDF
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 Central access 
point to all related 
curated papers, 
contributions, 
comparisons, and 
visualizations

 Collaboration
between NFDI4Ing 
and NFDI4Energy in 
the future

 (RE-)use by others

ORKG Observatory on Energy System Research
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(Re-)use by Auer et al. [1]

[1] S. Auer, D. A. C. Barone, C. Bartz, et al., “The SciQA Scientific Question Answering Benchmark for Scholarly Knowledge”, Nature Scientific 
Reports, vol. 13, no. 7240, 2023. DOI: 10.1038/s41598-023-33607-z.

How has the average energy supply (in TWh) per energy source

changed in 5-year intervals in the comparison “Comparison of studies

on Germany’s energy supply in 2050”?
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https://orkg.org

Conclusion

Let’s bring scholarly communication in engineering sciences 

& energy system research to the 21st century!

https://orkg.org/
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