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“A diverse view 

of science to 

catalyse 

change”

Ukraine: how 

can the scientific 

community help 

scholars at risk?

“The missing link of science in policy 

– 1M scientists could be part of the 

answer”



Artificial 

Intelligence



Q: What experience 
do you have with AI 
in your daily life?

https://forms.gle/JeaJMEC17LHaXGLU8

https://forms.gle/JeaJMEC17LHaXGLU8


“The vast majority of 
scientific publications and 
published data are useless.”

Business Unit Management, 
Evonik Industries AG



The Outdated 

Publishing System

• Overreliance on 

interchangeable 

narrative patterns 

• Quantity-focused 

publishing driven by 

metrics 

• Reproducibility crisis 

and access restrictions

!

>20% of article texts have

0% novel information

!

50% of articles have 

a readership of three

!

<20% of hypotheses 

supported by data Farewell to Static Print 

and PDF Articles?



Organic semiconductors are a promising class of materials for organic 

light-emitting diode (OLED) applications due to their ability to efficiently 

transport charges and emit light.

Research on organic semiconductors for OLEDs is focused on developing 

materials with high electron and hole mobilities, efficient energy transfer 

from the host to the emitter, and high thermal stability.

Recently, small molecule-based OLEDs have achieved high external 

quantum efficiencies (EQEs) of over 20% and maximum current 

efficiencies of over 100 cd/A.

Research on polymer-based OLEDs has also made significant progress 

with EQEs of over 15% and maximum current efficiencies of over 80 cd/A.

To further improve the performance of OLEDs, research is ongoing in 

areas such as developing new materials, optimizing device 

architectures, and improving the efficiency of the energy 

transfer processes.

…

“Summarize in technical terms the state-of-the-art of organic semiconductor research 

for OLED applications.”

GPT-3, OpenAI

1
Context

2

Demand –

what we want 

& 

what we have

3

Task

4 Subject of the

document

An  effective 

introduction for a paper



AI in academic publishing

DOI: 10.1039/D3SC00667K

 AI-generated content for 

introductions and 

summaries

 AI tools for finding and 

summarizing research 

articles



The Outdated Grant-

Application System

• Long and 

bureaucratic 

application processes

• Low success rates

!

8-28 consulting days per 

grant; 6-12 months wait

!

60-95% rejection rates

(up to 99%)

ChatGPT use shows that the grant-

application system is broken



?

What is the point of writing 

documents that can easily be 
created with AI?



Proposing a New 
Communication 
Paradigm

• Decoupling from traditional 

metrics

• Embracing open and FAIR data 

principles

• Shifting towards impact-based 

evaluation

• Dynamic, living, and self-

correcting publications

Farewell to Static Print 

and PDF Articles?



The traditional education model 

is outdated and fundamentally 

unprepared for the AI age.



Shortcomings of the 
traditional education 
model

1

Passive learning

2

Outdated knowledge 

transfer

3

Limited test benefit

4

Artificial test conditions



Shortcomings of 
the traditional 
education model

• Lectures encourage passive 

consumption of information

• Inhibit active student 

participation

• Passive learning methods lead to 

suboptimal results

1

Passive learning

DOI: 10.1073/pnas.1319030111



Shortcomings of 
the traditional 
education model

• Lectures convey outdated 

information

• Do not keep up with technology 

and industry trends

• Graduates often have skills that 

do not meet employer 

requirements

2

Outdated knowledge 

transfer



Shortcomings of 
the traditional 
education model

• Exams give retrospective and 

little action-oriented feedback

• Mainly assess memorization and 

recall

• Neglect practical skills for real-life 

situations

3

Limited test benefit



Shortcomings of 
the traditional 
education model

• Lack of realism in problem 

solving and use of open 

resources

• Limited relevance and 

applicability of test results

4

Artificial test conditions



The rise of generative AI in 

education.

• AI not only highlights the shortcomings of a traditional lecture and 

exam model, but actively undermines its value.

• Need for lectures in doubt when AI can tailor complex information 

to needs in real time.

• AI provides highly personalized, instant formative feedback that 

grades in essays and exams cannot match.

!

If the value of a degree is simply the ability to retrieve specialized knowledge, 

you'll soon realize that AI tools can replicate those skills at much lower cost and 

with increased efficiency.



The outdated talent model

Traditional "T-shaped" talent development 
– broad skills and specific expertise –

is no longer sufficient. 

Technology development is faster 

and 

Careers are more flexible.



Need for AI-resistant, 
"durable skills"

A new, skill-based talent model is urgently 

needed. 

What needs to be taught is not 'what to think' 

but 'how to think'.



Components of a 
skill-based model

• Active learning methods such as debates, role plays, 
and discussions.

• Require active participation, creative and critical 
thinking.

• Authentic assignments on real-world problems.

• Collaboration with local partners to solve contemporary 
challenges.

• AI can provide inspiration, but should not be used 
thoughtlessly to solve problems.

1

Resilient to thoughtless 

AI use



Components of a 
skill-based model

• AI lacks true creativity, ethical reasoning and 

emotional intelligence.

• Lacks the ability to collaborate, lead, and negotiate.

• Training in these skills ensures capabilities that AI does 

not have.

• Training in critical thinking enables effective and 

ethical AI use and critical outcome evaluation.

2

Promotes skills 

that AI lacks



WEF

The Future of Jobs Report 2023

Top 10 skills –
now and 
tomorrow



Leveraging AI to 
transition to a skill-based 
model

1

Curriculum design and 

competence 

assignment

2

Generate content

3

Adaptive learning and 

feedback

4

Key performance 

indicators



Leveraging AI to 
transition to a skill-based 
model

AI analyzes market trends and job 

requirements to identify skills for the 

curriculum and arrange them in a 

structured order.

Deloitte, Chemie 4.0

1

Curriculum design and 

competence 

assignment



Leveraging AI to 
transition to a skill-
based model

AI produces creative learning 

exercises and ideas for real-world 

tasks based on current challenges.

2

Generate content



Leveraging AI to 
transition to a skill-
based model

Real-time data enables flexible 

adjustments to teaching methods 

and automated assessment.

3

Adaptive learning and 

feedback



Leveraging AI to 
transition to a skill-
based model

AI monitors student engagement, 

skill acquisition, and the relationship 

to student success. This informs the 

effectiveness of the curriculum.

4

Key performance 

indicators



Principles for the use of generative 

AI tools in universities.

1

AI competence for 

students and staff

2

Support for the 

effective use of AI tools

3

Adapting teaching 

and assessment for 

ethical AI use

4

Maintaining academic 

rigor and integrity

5

Shared learning and 

exchange of best 

practices

Russell Group principles 

on the use of generative 

AI tools in education



Example: Graphitic 
carbon nitride 
project



Precursor

Dicyandiamide p-C3N5H3
TGCN

g-C3N4

HGCN

g-C6N8Melem

Melamine

Melon

p-C6N9H3

0D 1D 2D

1D chiral nanotubes

and 0D balls

Predicted structures

[
[

2

-cyanamide -NH3 -NH3

-NH3

+cyanamide

-NH3

-NH3

Bojdys et al. Nat. Rev. Mater. 2017, 

DOI: 10.1038/natrevmats.2017.30 

PTI-MX

Carbon nitrides



Project: Market entry strategy for the sale of 

graphitic carbon nitride

Project Scope:

A Finnish company has developed a 

proprietary process for the production of

graphitic carbon nitride (gCN) - based 

on state-of-the-art technology. The 

company intends to enter the market 

and sell to various industries. This project 

involves the development of a 

comprehensive market entry strategy to 

successfully launch sales of gCN.

Tasks:

Market Analysis:

• Conduct an analysis of the global high 

performance polymers market, focusing on 

applications and demand for gCN.

• Identify key trends, competitors and target 

customer segments.

Pricing Strategy:

• Develop a pricing strategy direction 

that considers costs, market 

attractiveness, production costs, and 

profit margins.



Project: Market entry strategy for the sale of 

graphitic carbon nitride

 https://app.dimensions.ai/

 https://scholar.google.com/ 



Project: Market entry strategy for the sale of 

graphitic carbon nitride

ACS Omega 2018, 3, 11, 

15009–15017

https://pubs.acs.org/doi/10.10

21/acsomega.8b01933

RSC Adv., 2017, 7, 37185-37193

https://pubs.rsc.org/en/conte

nt/articlehtml/2017/ra/c7ra057

32f

J. Am. Chem. Soc. 2017, 139, 

23, 7904–7912

https://pubs.acs.org/doi/10.10

21/jacs.7b02869

Tasks:

Market Analysis:

• Conduct an analysis of the global high 

performance polymers market, focusing on 

applications and demand for gCN.

• Identify key trends, competitors and target 

customer segments.

Pricing Strategy:

• Develop a pricing strategy direction that considers 

costs, market attractiveness, production costs, and 

profit margins.

https://pubs.acs.org/doi/10.1021/acsomega.8b01933
https://pubs.acs.org/doi/10.1021/acsomega.8b01933
https://pubs.rsc.org/en/content/articlehtml/2017/ra/c7ra05732f
https://pubs.rsc.org/en/content/articlehtml/2017/ra/c7ra05732f
https://pubs.rsc.org/en/content/articlehtml/2017/ra/c7ra05732f
https://pubs.acs.org/doi/10.1021/jacs.7b02869
https://pubs.acs.org/doi/10.1021/jacs.7b02869


Innovation:
Materials 
Acceleration 
Platforms (MAPs)



R&D 4.0



R&D 4.0
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Commercial

1.000s 

materials

10s 

materials

1 material

1912

University of Bologna, 

Parallel Photochemistry

2020

Formulation robotics, 

high-throughput analytics



"Lean start-up" 

approach in 

materials 

research



FAIR
Data

Patents

Publications

Raw Data

Knowledge-

stocks

Knowledge-

streams

FUTURE:

Success through participation in 

broad spectrums of "more 

diverse streams of knowledge 

that can renew the body of 

knowledge ever more rapidly"

SO FAR: 

Stocks of knowledge as the basis 

for value creation

• Findability nets Google 

122400 million EUR p.a.

• Accessibility = operating 

costs (598 EUR per 

month for 10 TB).

• Dealing with proprietary 

instrumental data 

formats?

• Status of intellectual 

property and 

copyrights?



(1) Sulfur and nitrogen 
containing porous 
polymers (SNPs)

Combinatorial approach

HER:
3158 µmol h-1g-1

Angew. Chem. Int. Ed. 2018,
DOI: 10.1002/anie.201809702

H2

SNP-BTT1 polymer 

+ Pt co-catalyst



(2) Conjugated microporous polymers (CMPs)

• A total of 6354 co-polymers were 

considered computationally 

• Synthesis and characterization of a sub-

library of more than 170 co-polymers.

Cooper et al. J. Am. Chem. Soc., 

DOI: 10.1021/jacs.9b03591



(3) Hole-transport materials films (HTM)

light absorbing layer

transparent electrode

electron-transport layer

hole-transport layer (HTM)

electrode

Molecular identity: size, 

shape, stiffness, redox 

potential

Additives: Plasticizers, 

stabilizers, surfactants

Substrates: Glass, Quartz, FTO, Silicon

Dopants: Co3+, Li+, 

Zn2+, organic 

substances, acids, 

radicals

Deposition process: Spin 

coating, dip coating, 

sputtering

Solvents: toluene, 

acetonitrile, 

chlorobenzene

Substrate preparation: 

solvent cleaning, blow-

off, UV/ozone, plasma

Layer processing: drying 

(temperature, 

atmosphere), annealing 

(time, temperature), 

exposure to oxygen, 

exposure to moisture, 

exposure to light.



Ada: self-driving labs for 
accelerating materials discovery



Self-propelled laboratory for the development 

of hole-transport materials (HTM).

formulate 

precursors

learn

& plan

characterize 

performance

process

films deposit 
films

“Self-Driving Laboratory for Accelerated Discovery of 

Thin-Film Materials.” Sci. Adv. 2020, 6 (20), eaaz8867. 

DOI: 10.1126/sciadv.aaz8867



Workflows 

Materials Acceleration

1: Theory and modeling

2: AI-driven design and simulations

3: Autonomous robotic (MAPs)

4: Characterization and fabrication

5: AI-enabled data handling and 
workflow optimization

Knowledge 

graphs +

data lakes

AI-prediction

MAPs

Synthesis
Fabrication 

Characterization
Testing

Associated 

experts

Materials 

challenges

HPC



Energy 
Materials 
Accelerator 
(EnerMAC)



Energy 
Materials 
Accelerator 
(EnerMAC)

No.: 16KN12401

Start: Sep 2023

Partners: 10 SMEs, 1-2 LEs, 5 RIs

Subject: Accelerated 

innovation for energy 

materials in future 

technologies (H2 and CO2

catalysis / electrolysis, 

batteries, AI, robotics).





(Investors) are all looking for the new-new things. 

The thing is, the new-new things are already there. 

They’re sitting somewhere in a file at a university, 

while they would better serve humanity 

by being licensed out, transferred to industry, 

or spun off into a new start-up. 

Ian Sosso

Managing Partner, 

Monte Carlo Capital

Prof. Dr. Michael J. Bojdys

http://bojdyslab.org/

m.j.bojdys.02@cantab.net
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