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Dimensions and components of Energy Security: 
 Availability 

 Security of supply & production 

 Dependency 

 Diversification 
 Affordability 

 Price stability 

 Access & equity 

 Decentralization 

 Affordability 
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Dimensions and components of Energy Security: 
 Technology development & efficiency 

 Innovation & research 

 Safety & reliability 

 Resilience & adaptive capacity 

 Efficiency & energy intensity 

 Investment & employment 
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Dimensions and components of Energy Security: 
 Environmental & social sustainability 

 Land use 

 Water 

 Climate change 

 Pollution 
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Dimensions and components of Energy Security: 
 Regulation & governance 

 Governance 

 Trade & regional interconnectivity 

 Competition & markets 

 Knowledge & access to information 
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Dimensions of Energy Security: 
 Availability 

 Dependency 

 Diversification 

 Decentralization 

 Innovation 

 Investment 

 Trade 

 Production 

 Price stability 
 Affordability 
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Dimensions of Energy Security: 

 Governance 
 Access 

 Reliability 

 Literacy 

 Resilience 

 Land use 

 Water 

 Pollution 

 Efficiency 

 Greenhouse gas emissions 
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Key energy challenges: 

 Energy security 

 Energy justice 

 Low carbon transition 
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Dimensions and components of Energy Security: 
 Availability 

 Security of supply 

 Production 

 Dependency 

 Diversification 
 Affordability 

 Stability 

 Access 

 Equity 

 Affordability 
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Dimensions and components of Energy Security: 
 Technology development & efficiency 

 Innovation & research 

 Energy efficiency 

 Safety & reliability 

 Resilience 
 Environmental sustainability 

 Land use 

 Water 

 Climate change 

 Pollution 
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Dimensions and components of Energy Security: 
 Regulation & governance 

 Governance 

 Trade & connectivity 

 Competition 

 Information 
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Shortcomings of energy security index studies: 
 Topical focus 

 Industrial countries, e.g. EU, OECD, North 

America 

 Sustainable development, energy poverty 
 Scope & coverage 

 Sector specific, e.g. electricity, oil, fossil 

fuels 

 Geopolitics? 

 Unbalanced or limited metrics 
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Shortcomings of energy security index studies: 
 Transparency 

 Aggregation ~ transparency 

 Complex models 

 Hidden/problematic assumptions 

 “Trojan horses … dressed a certain way to 

get inside the gates of energy 

policymaking” 
 Continuity 

 Snapshots 

 Need to cover numbers of years 
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Dimensions & components of energy security: 
 Availability 

 Security of supply 

 Production 

 Dependency 

 Diversification 
 Affordability 

 Stability 

 Access 

 Equity 

 Affordability 
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Dimensions & components of energy security: 
 Technology development & efficiency 

 Innovation & research 

 Energy efficiency 

 Safety & reliability 

 Resilience 
 Environmental sustainability 

 Land use 

 Water 

 Climate change 

 Pollution 
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Dimensions & components of energy security: 
 Regulation & governance 

 Governance 

• Worldwide governance ratings 

 Trade & connectivity 

 Competition 

 Information 
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Dimensions and metrics of Energy Security: 
 Availability (A1) 

 Security of supply (A11) = 
total production energy
total consumed energy

 

 Self-sufficiency (A12) = 
imported energy

total consumed energy
 

 Diversification (A13) = diversity index, 

e.g. Shannon-Wiener 
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Dimensions and metrics of Energy Security: 
 Availability (A1) 

 Renewable energy (A14) = 
renewable energy

total consumed energy
 

 Technological maturity (A15) = qualitative 
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Dimensions and metrics of Energy Security: 
 Affordability (A2) 

 Price stability (A21) = deviations of price to global 

mean value 

 Dependency (A22) = 
total imported energy

population
 

 Market liquidity (A23) = qualitative 

 Decentralization (A24) = 
total energy by distributed/small scale generation

total energy production
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Dimensions and metrics of Energy Security: 
 Affordability (A2) 

 Electrification (A25) = % of population with 

reliable access to grid 

 Equity (A26) = % of households depending on 

wood, straw etc. for cooking & heating 
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Dimensions and metrics of Energy Security: 
 Acceptability (A3) 

 Environment (A31) = several “micro aspects” 

“measured individually” 

 Social satisfaction (A32) = qualitative 

 National governance (A33) = qualitative 

 International governance (A34) = qualitative 

 Transparency (A35) = qualitative 

 Investment & employment (A36) = qualitative 
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Dimensions and metrics of Energy Security: 
 Accessibility (A4) 

 Import stability (A41) = qualitative 

 Trade (A42) = qualitative 

 Political stability (A43) = qualitative 

 Military power (A44) = qualitative 

 Safety & reliability (A45) = qualitative 
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