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Introduction 

Global energy use 
Buildings responsible for 40% 

 
Building sector 

High responsibility + large potential 
 

Operational phase 
80% of energy use 

 
Energy reliability gap 

Root causes 
Technology oriented 

 
Energy management and use 
Deeper understanding needed in operational phase 
Bringing together different perspectives and research disciplines 
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MINDER Project 

Aims 
 
Reduce the energy reliability gap in non-residential 
buildings in Norway 

 
a)  Mapping the implementation of concepts, methods and 

measures promising to help reduce the energy reliability gap 

b)  Analyse potential for improvement 

c)  Develop improved and extended methods that go beyond the 
state-of-the-art 

 



4 Sources	
  figures:	
   	
  h"p://www.independent.ie/life/family/learning/school-­‐book-­‐rental-­‐will-­‐save-­‐up-­‐to-­‐80pc-­‐of-­‐cost-­‐29024187.html	
  
	
  h"p://www.computerweekly.com/news/2240173374/Flexible-­‐working-­‐expectaGons-­‐rising-­‐shows-­‐Polycom-­‐survey	
  
	
  h"p://www.medicaldevice-­‐network.com/contractors/consultancy_services/nsf-­‐health-­‐science-­‐consulGng/nsf-­‐health-­‐science-­‐consulGng4.html	
  	
  	
  	
  

Literature review 
Existing methods  - different perspectives 

Survey  
Use of existing methods in  

Norwegian context 

 
Case studies 

Energy management in Norwegian non-residential 
buildings 

 
Development of methods 
Improved and extended methods 

Literature review 
Existing methods – different perspectives   

Survey  
Use of existing methods in  

Norwegian context 

 
Case studies 

Energy management in Norwegian non-residential 
buildings 

 
Development of methods 
Improved and extended methods 

MINDER Project stages 

Energy	
  reliability	
  
framework	
  



3 PERSPECTIVES 
Facility management – social practice theory – design thinking 
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Facility management 

 
 

‘A profession that encompasses multiple disciplines to 
ensure the functionality of the built environment by 
integrating people, places, processes and technology’ 

(Patanapiradej, 2006; Shah, 2007; Yao, 2013) 

 
 

‘…contribute to the delivery of strategic and operational 
objectives of a building and of the organisation that uses it’ 

(Barret and Badry, 2003; Shah, 2007) 
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Facility management 

 
Energy management 
To enable the environment to identify opportunities for 
and to realise energy savings during operation! 
 
 
Need for better insights  
-  The use and implementation of existing multi-methods 
-  Collaboration between different actors, in different phases, on 

different levels 
-  Occupancy and occupant behaviour 
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Social practice theory 

 
‘A ‘practice’ is a routinized type of behaviour which consists of 

several elements, interconnected to one other:  
forms of bodily activities, forms of mental activities, ‘things’ and 

their use, a background knowledge in the form of understanding, 
know-how, states of emotion and motivational knowledge.’  

(Reckwitz, 2002, p. 249) 

 
 
 
 
 

 
  (Pantzar and Shove, 2010)      	
  Example: light in a building  

(Kjørbo Powerhouse) 
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Social practice theory 

What actually goes on as energy is  
used and managed in a building? 

 
 
What is energy used for? 

 
What activities take place that impact energy use and management? 

 
Which people have an impact? 
 

Which methods and tools are being used? 
 

Which competences and skills are used or needed? 
 

What is the motivation of people in the practices in which energy is managed and used? 
 
How does energy use and management change over time? 
 

 
Practice = unit of analysis   
! unit of intervention 
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Design thinking 

Tools and methods for facilititating generative processes, 
with and for different actors 
 
Future oriented 

User involvement 
 
Design process 

Visualisation and prototyping  
to create meaning 



THE FRAMEWORK 
Bringing the 3 perspectives together 
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Energy management 
Main aspects from facility management 
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Energy management +  
social practices perspective 
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The reliability gap framework 
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Applying the framework 

Interview guide – data gathering   
 

Data analysis 
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Questions, feedback or experiences? 

Dr. Elli Verhulst 
elli.verhulst@ntnu.no  
Department of Product Design, NTNU 

Dr. Ida Nilstad Pettersen 
ida.nilstad.pettersen@ntnu.no 

Department of Product Design, NTNU 
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12 selected cases 

Charlo"enlund	
  videregående	
  skole	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Grø"e	
  barneskole	
   	
  	
  	
  	
  	
  	
  	
  Kjørbo	
  Powerhouse	
   	
  	
  	
  	
  	
  	
  	
  	
  Kunnskapssenteret	
  St.	
  Olav	
   	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  Marienlyst	
  skole	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Miljøbygget 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Miljøhuset 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Nardo	
  skole	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  NINA	
  hovedkontor 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Papirbredden	
  2 	
  	
  	
  	
  	
  	
  Sparebank	
  1	
  SMN	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Tiller	
  videregående	
  skole	
  

Sources:	
  	
  h"p://www.enova.no/innsikt/historier/forbildebygg	
  -­‐	
  	
  h"p://www.arkitektur.no/prosjekter	
  -­‐	
  h"p://www.sWk.no/Tjenester/opplaring	
  	
  


