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 Rapidly advancing digitalisation within bioenergy, with an integrated roadmap and open-source optimisation toolkit.
 Development of real-time predictive models and uncertainty-aware digital twins for flexible decision-making.
 Aim to improve efficiency and flexibility in bioenergy operations through digital technologies.
 Outputs will feature hybrid AI-driven control systems and an accessible, integrated decision-making platform.

D I G I TA L I S AT I O N  A N D  A I  F O R  B I O E N E R G Y
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W H AT  I S  D I G I TA L I S AT I O N ?

b.dekhici@surrey.ac.uk

“Digitalisation” is connected to the application of digital 
technologies and digitalised data, but also even more to 

do with new and changing business models and 
revolutions in behaviour.

Klitkou, A., Bozell, J., Panoutsou, C., Kuhndt, M., Kuusisaari, J. & Beckmann, J. P. (2017). Bioeconomy and digitalisation (Mistra Background paper). 

Our definition:
Digitalisation is the application of digital decision-making tools in the 
bioenergy industry for optimising operations, improving efficiency, and 
ensuring sustainability.  
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W O R K S H O P  O V E R V I E W  –  D I G I TA L I S AT I O N  I N  B I O E N E R G Y
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Increasing Uptake of Digitalisation and Artificial 
Intelligence in the Bioenergy Industry

What are the main challenges you face in adopting digitalisation 
technologies in bioenergy processes?

What opportunities do you see for leveraging digitalisation 
to enhance bioenergy processes?

Discussion Questions

Event:
Supergen Bioenergy Impact Hub Annual Assembly in Sheffield 
the 5-6 November 2024 Engineers

Industrialists

ECRs

Policy Makers

Academics

80+ Participants
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S U R V E Y  O V E R V I E W  –  D I G I TA L I S AT I O N  I N  B I O E N E R G Y
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Industrial Survey on Digitalisation in Bioenergy Processes

Targeted
22 Survey 
Participants

Technical/
Engineering
Academic/
Research
Executive/
Management
Specialists/
Other

Participants Roles Years of experience

0-5

6-10

11-15

16-20

21-25

#1 Anaerobic Digestion

#2 Fermentation

#3 Combustion

#5 Gasification

#4 Pyrolysis

#6 Hydrothermal Carbonisation

Process Familiarity Ranking
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S U R V E Y  O V E R V I E W  –  D I G I TA L I S AT I O N  I N  B I O E N E R G Y
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SCADA AI/MLProcess 
Simulation

Other IoT
          Sensors

Organisational Digitalisation Level Digital Technologies in Bioenergy Processes
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I D E N T I F I E D  C H A L L E N G E S  A N D  O P P O R T U N I T I E S
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O P E N - S O U R C E  T O O L K I T  F O R  R A P I D  D I G I TA L I S AT I O N  
O F  B I O E N E R G Y

b.dekhici@surrey.ac.uk
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D E V E L O P  D I G I TA L I S AT I O N  R O A D M A P  W I T H  H U B  
PA R T N E R S ​

b.dekhici@surrey.ac.uk
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• Manchester Prize finalists
• Have £160k to commercialise and 

compete for the £1M prize
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K E Y  TA K E A W AY S

Insight Evidence from participants

Industry remains largely analog & not data-driven

AD, biogas and bioenergy is a well studied topic… However 
there is still a big gap in modelling, controlling and 
optimising the system… 
   Lots of potential, but it’s the correlation of data which… 
is the most difficult to achieve.

Plant operations are isolated, inconsistent & 
experience-dependent

In a decentralised industry with uncommon process it 
represents a huge opportunity to identify best practice…

Data is fragmented & under-utilised, blocking 
optimisation

Data is fragmented… limiting process optimization.  
(implicit in multiple responses)

Digitalisation can boost prediction, efficiency & 
product value

Digitalisation can improve prediction, efficiency, and 
product value.
   We are already considering how digitalisation will help 
us… plan in at very early stage.

Economic competitiveness with fossil fuels is 
essential (not just environmental)

Sector must achieve economic competitiveness with fossil 
fuels, not rely solely on environmental arguments.
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Thank You!
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