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From Data to Knowledge 

   Semi-structured  Data 
(implicit knowledge) 

 Structured content  
(explicit knowledge) 

Ananiadou et al. 
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Research Question & Methodology 
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Future of Sustainable Military Operations  
under Emerging Energy and Security Concerns 

NATO tankers are parked near oil terminals in the port city of Karachi after 

Pakistani authorities shut vital NATO supply routes into Afghanistan (2011) 

Image source: http://www.rferl.org/content/pakistan_nato_afghanistan_supply_route_closed/24444251.html 



Energy Technologies 
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• Energy Generation 
– Conventionals: Coal, Oil, Gas, Nuclear 

– Renewables: Wind, Solar, Hydro, Geothermal 

– New sources: Algae, Hydrogen, Waste 

• Energy Storage 
– Flywheel, battery, supercapacitor, hydrogen, 

pneumatic, pumped storage technologies  

• Energy Transfer 
– Smart and micro-grids, wireless  



Evolution of technologies:  
Patent analysis 
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• 3,000 patents (1962 to present) 

• 55,305 phrases 

• Cleaning, NLP and expert 
consultations: 264 phrases 

• Clustering with Principal 
Components Decomposition: 
104 phrases 

• Further cleaning and 
consultations: 42 phrases 
(representing 42% of all 
patents) 

“energy” 



Key phrases identified 
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Trends for military technology patents 
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Clusters 
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Energy generation technologies 
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Energy storage technologies 
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Energy transfer technologies 
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Military Energy Scenarios 
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Future scenarios &  
priority technologies 
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Technology Roadmap for  
Military Energy R&D 
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Positioning Foresight methods 
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