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PI SEC

• Planning Instruments for Smart Energy Communities (PI-SEC)

• 2016-2019

• SINTEF and NTNU in co-operation with Norwegian municipalities

• Funded by The Research Council of Norway

• Toolbox for planning of smart energy communities

• Local energy demand contribute to global warming

• Increased attention on local action

2



3



Key Performance Indicators
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"This area should have good access to 
public transport!"

Walking distance
to station Number of access points

within 500 m

Departures per day

- parameters that measure
progress towards an intended goal in a project



How can we choose a set of KPI ( key performance

indicators) that can be used to measure progress in 

different local communities with high ambitions on

energy efficiency and emissions?
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Identify goals Identify KPI Select and 
exclude KPIs 

(MADM)

Get feedback 

Methodology for choosing KPIs



We want to choose a set of KPI that can be used to 

measure progress on energy efficiency and 

emissions in a general pilot with high ambitions in 

Norway
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Zero Village Bergen

• New development

• 600-800 dwellings and 

community centre
Furuset in Oslo

• Suburb from 1970's

• Residential, public and 

commercial buildings

• 9500 inhabitants



Identifying (local, regional and national) goals

• Cross-scale goal

• Literature study

• Goals sorted by theme



Identifying possible key performance indicators (KPIs)

• Some goals are specifically linked to an indicator

"All fossile oil for heating removed by 2020" 

Some goals are not

"Energy efficiency should be increased" – several indicators and units can be used

"The neighbourhood should promote a good and healthy life" – must be quantified

• Systematic literature study

• 220 indicators identified
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KPI: Number of oil burners/boilers



Selecting most relevant KPIs

• Multiple attribute decision making (MADM, Yoon and Hwang)

• Strategies used when deciding in problems that involve multiple, and usually

conflicting criteria (attributes) 
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Selecting most relevant KPIs

• Multiple attribute decision making (MADM, Yoon and Hwang)

• Methodologies used when deciding in problems that involve multiple, and 

usually conflicting criteria (attributes) 



Selecting most relevant KPIs
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1 Relevance

2 Availability

3 Measurability

4 Reliability

5 Scalebility

6 Familiarity

7 Phase application

• Step 1: Decide and rank decision criteria (attributes)

• Step 2: Rate all indicators on decision kriteria from 

1 (not at all) to 5 (very)
"Electricity use is very relevant (5), but not always available (3.5), but easy to measure (4)….."

• Step 3: Exclude irrelevant and redundant indicators

based on score

This process reduced the number of indicators from 

220 to 21!



User Feedback – are the chosen KPIs relevant and useful?

• Testing the indicators on the cases

• 12 Group interviews with the users

"[…] We are to a very little degree premise givers for buildings, however, mobility we can out 

strong guidance on." 

(Municipality)

"It is essential to include [emissions from] materials."

(Energy consultants)
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Chosen KPI-set for Norwegian 
communities transitioning
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Indicator (high level) Indicator unit
Energy use total kWh, /m2, /inhb., /user

CO2 emissions Tonnes CO2-eq, /m2, /inhb, /user

% of renewable energy sources (RES) in district heating % of total mix

% of buildings with Energy Certificate at each of the grades % of total stock

Installed Capacity of RES kW, /m2, /inhb, /user
Generated energy by RES kWh, /m2, /inhb., /user
# Buildings with installed Solar PV Total number
# Buildings connected to a thermal district infrastructure Total number

% of travels by bike, walking or public transport % of each mode of transport

# fossil free construction sites Total number
Registered oil boilers Total number



Experience from using the methodology
and conclusions

• The method is applicable and was used for a norwegian case, but can be time 

consuming

• Getting feedback from the users is useful but challenging

• Users give valuable feedback on indicators in their daily work

• "Availability" more imporant than "Relevance" for the users

• Chosen indicator set may not be relevant for future applications

• The methodology and the KPI identified will be used in different projects

https://www.ntnu.edu/smartcities/pi-sec
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https://www.ntnu.edu/smartcities/pi-sec


Teknologi for et bedre samfunnTechnology for a better society


