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Indicators
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• A measurement tool to assess and 
track the performance of a system

• Monitor progress towards policy goals 
and inform decision-making

• Vary based on their purpose

• Criticism: inconsistency, limited scope, 
and lack of transparency

References: 

- UN, 1992

- Narula & Reddy, 2015

- Shortall & Davidsdottir, 2017



• Capture diverse viewpoints

• Leads to a more comprehensive and 
representative picture

• Aids in the understanding of complex 
concepts

• Increases public acceptance

• Valuable during indicator development

Benefits of 
stakeholder 
engagement
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References: 

- IAEA et al., 2005

- Pínter et al., 2012

- Sovacool, 2012



• What does a sustainable energy future 
entail and how can it be accomplished?

• What do stakeholders value in a 
sustainable energy system?

• What should be measured to track 
progress towards a sustainable energy 
future? 

• Case study: Iceland

Research 
questions

United Nations’ SDG 7
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Indicator 
development

process

Stakeholder engagement
• Semi-structured interviews

• Focus groups

Identify sustainability goals and actions

Stakeholder engagement

• Delphi survey

Connect with literature and established 
sustainability indicators

Select preliminary set

Apply indicator assessment criteria

Report final set of indicators 5



Stakeholder map

- 16 interviews
- 2 focus groups
- 2 rounds of 

Delphi survey
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Sustainable 
development of 

the Icelandic 
energy system

Nature conservation

Social benefits

Energy security

Economically efficient 
energy system

Sustainable energy 
production

Sustainable energy 
consumption

Themes
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Example of 
indicator 

development

Theme

Goal

Action

Indicator

Nature conservation

Minimize environmental impact 
and visual pollution

More subterranean power cables

Proportion of subterranean 
transmission lines 
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- 52 context-specific indicators across 6 themes

- Many stakeholder goals are binary (✅)
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Indicators for SED in Iceland

Nature conservation 

Protect the wilderness

Minimize visual pollution

Social benefits

Social acceptance - Informed debate 

on energy development

Benefit from energy development in local 

communities / municipalities / nation

Knowledge creation and following 

scientific and technological 

advancements

Economically efficient energy system

Diversity in income and industries

Government expenditure/revenue

Economic and profitable energy system

Affordable energy prices

Energy security

Sufficient energy reserves

Diverse energy sources

Transmission and distribution system

Energy independence

Energy transition in transportation 

Sustainable energy production

Minimize emissions

Minimize impacts on land

Cleaner fossil fuels

Sustainable energy consumption 

Reduce energy consumption 

Energy efficiency

Change of attitude
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- The indicator set reflects energy-related challenges in Iceland 

1

2

2

2

5

1

5

4

2 1

3

6

4

2

1

2

2

4

1

Indicators for SED in Iceland

Nature conservation 

Protect the wilderness

Minimize visual pollution

Social benefits

Social acceptance - Informed debate 

on energy development

Benefit from energy development in local 

communities / municipalities / nation

Knowledge creation and following 

scientific and technological 

advancements

Economically efficient energy system

Diversity in income and industries

Government expenditure/revenue

Economic and profitable energy system

Affordable energy prices

Energy security

Sufficient energy reserves

Dynamic reserve / production ratio

Reserve electricity supply rate 

Total primary energy supply

Critical surplus

Diverse energy sources

Transmission and distribution system

Energy independence

Energy transition in transportation 

Sustainable energy production

Minimize emissions

Minimize impacts on land

Cleaner fossil fuels

Sustainable energy consumption 

Reduce energy consumption 

Energy efficiency

Change of attitude
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- Some indicators measure progress towards more than one theme
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Indicators for SED in Iceland

Nature conservation 

Protect the wilderness

Total impact area of 
power plants

Minimize visual pollution

Proportion of subterranean 

power cables

Total impact area of power plants

Social benefits

Social acceptance - Informed debate 

on energy development

Benefit from energy development in local 

communities / municipalities / nation

Knowledge creation and following 

scientific and technological 

advancements

Economically efficient energy system

Diversity in income and industries

Government expenditure/revenue

Economic and profitable energy system

Affordable energy prices

Energy security

Sufficient energy reserves

Diverse energy sources

Transmission and distribution system

Energy independence

Energy transition in transportation 

Sustainable energy production

Minimize emissions

Minimize impacts on land

Total impact area of power plants

Cleaner fossil fuels

Sustainable energy consumption 

Reduce energy consumption 

Energy efficiency

Change of attitude
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- Some indicators will be considered only when looking at certain development scenarios
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Indicators for SED in Iceland

Nature conservation 

Protect the wilderness

Minimize visual pollution

Social benefits

Social acceptance - Informed debate 

on energy development

Benefit from energy development in local 

communities / municipalities / nation

Knowledge creation and following 

scientific and technological 

advancements

Economically efficient energy system

Diversity in income and industries

Government expenditure/revenue

Economic and profitable energy system

Affordable energy prices

Energy security

Sufficient energy reserves

Diverse energy sources

Transmission and distribution system

Energy independence

Total domestic generation and share by type

Installed electricity capacity

Proportion of domestic energy sources in total 

primary energy supply

Net imports

Main origin of primary energy imports

Degree of transportation risk 
management

Energy transition in transportation 

Sustainable energy production

Minimize emissions

Minimize impacts on land

Cleaner fossil fuels

Sustainable energy consumption 

Reduce energy consumption 

Energy efficiency

Change of attitude
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- Some indicators are not captured in the current version of the model

Indicators for SED in Iceland

Nature conservation 

Protect the wilderness

Total impact area of 

power plants

Minimize visual pollution

Proportion of subterranean 

power cables

Total impact area of power plants

Social benefits

Social acceptance - Informed debate 

on energy development

Opinion polls

Transparency of policy making

Benefit from energy development in local 

communities / municipalities / nation

Job creation 

Opinion polls

Knowledge creation and following 

scientific and technological 

advancements

Total R&D expenditure 

within energy sector

# of patents in energy sector

FDI & technology transfer

Capacity for innovation

University-Industry Collaboration in Research 

and Development, Index

Economically efficient energy system

Diversity in income and industries

Diversity-index for energy consumption by sector

Government expenditure/revenue

Government revenue from energy sales

Tax revenue of carbon tax and fossil fuels

Government expenditure on energy subsidies

Cost of energy imports or fossil fuels 

as a percentage of GDP

Investment in infrastructure development

Economic and profitable energy system

Foreign direct investment net inflows in the energy sector

Energy intensity of the economy

Average levelized cost of electricity

Proportion of energy use covered by long-term contracts

Affordable energy prices

Share of household income spent on 

fuel and electricity

Price volatility by fuel 

Energy security

Sufficient energy reserves

Dynamic reserve / production ratio

Reserve electricity supply rate 

Total primary energy supply

Critical surplus

Diverse energy sources

Diversity-index for energy supply by energy source

Transmission and distribution system

Investment in infrastructure development

Frequency / voltage control of electric power grid

Frequency and duration of blackouts

Energy independence

Total domestic generation and share by type

Installed electricity capacity

Proportion of domestic energy sources 

in total primary energy supply

Net imports

Main origin of primary energy imports

Degree of transportation risk management

Energy transition in transportation 

Number of fast-charging spots and 

other eco-friendly multi-fuel stations

Share of cars by fuel type

Proportion of renewable fuels in total fuel for ships

Number of planes that use land 

connected electrical charging

Sustainable energy production

Minimize emissions

Net emissions from energy sector

Total generation and share by type

Minimize impacts on land

Total impact area of power plants

Cleaner fossil fuels

Annual usage of heavy fuel oil

Carbon content of primary fuels

Sustainable energy consumption 

Reduce energy consumption 

Total energy consumption (primary & final)

Diversity-index for energy consumption by sector

Energy efficiency

Energy efficiency of sectors

Ratio final / primary consumption 

Load factor for gross electric capacities

Average age of cars and ships

Change of attitude

Share of different forms of transportation chosen



Conclusions

• Sustainable energy development is complex 
and context-specific

• Stakeholder engagement is necessary when 
developing indicators for sustainable energy 
development

• Indicators should reflect the sustainability 
goals of stakeholders

• Context-specific indicators are more 
valuable for decision-making and policy 
development
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