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What do you think of when you hear 
sustainability?
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Wind turbines Green energySolar panels CO2 emissions Plastic in the ocean
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2012 by the United 
Nations

By 2050
Utility 

Climate agreement
By 2050

Utility

Paris Proof Minimum energy 
label A

Minimum energy 
label C

The vision of the Dutch Government

By 2030
Office building

By 2023
Office building

Sustainable 
Development 

Goals
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Energy performance gap
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Phase 1

Office building with 
energy label E

E

Phase 2

Upgrading Office 
building to energy label 

A+

A+

Phase 3

Operational energy use 
higher than expected

Phase 4

Mismatch between 
theoretical energy label 
and operational energy 

use

A+



Energy performance gap

Building related 
energy use

User related 
energy use
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What do you think of when you hear 
sustainability?
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Us: the user
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How	can	the	behaviour	of	office	users	be	influenced	in	
order	to	reduce	the	energy	performance	of	office	buildings	

in	use?	
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Research methods

Literature study

5 semi-structured interviews

2 types of Delphi panels 

4 Case-studies
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01Energy performance gap - cases
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The gap by case
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02Sustainable measures
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Energy saving measures Non-energy saving sustainability 
measures
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Directly contribute to the energy 
reduction of the office building

Do not contribute directly to the 
energy use of the building, but 

contribute to the overall 
sustainability



Known effective measures

Unnecessary 
light burn

0,1%-1%

Room temperature

1%-2%

Printing less

Medium

Recycling

High

No plastic cups

LowImpact:
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(Un)known effective measures

Activity based working

1%-10%

Computer use

0,1%-2%

Recycling office supplies

Low

Food waste

Low

Meat and Bio options

HighImpact:
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Impact scale

1%- 2% reduction 
per year

14 – 28 households per year
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Impact literature & Facility managers
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According to the Facility managers
According to literature



Computer use

Activity based working
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03Behaviour stimulation
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Behaviour factors

- Institutional factors
- Economic factors
- Social Norms
- Leadership support

- Intention to act
- Environmental Knowledge
- Environmental Values
- Attitude towards PEB
- Environmental awareness
- Personal Norms
- Perceived behaviour 

control

- Perceived 
organizational support 
to act environmental 

- Eco-communication
- Changes by law

Internal factors External factors Other factors
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Behaviour factor diagram

Step 1
Based on 
literature 

Step 2
Tested 

interviews

Step 3
Tested Delphi 
expert panel

Step 4
Tested Delphi 

user panel

Step 5
Tested on cases

Step 6
Concluding 

behaviour factor 
diagram
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Ex. 
Economical factors

Pro-Environmental 
Behaviour of the company

Pro-Environmental 
Behaviour Management

Pro-Environmental 
Behaviour Employee

Initiative Employee

Initiative 
management

Perceived 
Organizational 
Support
(Stimulation by 
employer)

Law changes

Demands
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Vision & Goals
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PEB

Intention to act
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Social norms
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Environmental 
awareness
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Leadership Support

Intention to act
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control
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Environmental 
knowledge
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Institutional factors
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Eco-communication

In. 
Environmental 
Values

In. 
Attitude towards 
PEB

In. 
Personal norms

In. 
Environmental 
knowledge

In. 
Environmental 
Values

In.
Environmental 
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In. 
Personal norms

In. 
Perceived behaviour 
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Ex. 
Institutional factors

Ex. 
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In. 
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Ex. 
Leadership Support

In. 
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Direct influenceHigh Indirect influenceLow Indirect influence
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Intention to act
Perceived behaviour control

Social norms
Eco-communication
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04Effective methods
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?

Behaviour stimulation
Intention to act

Perceived behaviour control
Social norms

Eco-communication

Sustainable measures
Computer use

Activity based working

Effective methods
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1. Pro-environmental behaviour guidelines 

2. Eco-communication platform

3. Social incentives
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Behaviour stimulation
Intention to act
Social norms

Eco-communication

Sustainable measures
Computer use

Effective method

Social incentives
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05Conclusions & Recommendations
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How	can	the	behaviour	of	office	users	be	influenced	in	
order	to	reduce	the	energy	performance	of	office	buildings	

in	use?	
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Behaviour stimulation
Intention to act

Perceived behaviour control
Social norms

Eco-communication

Sustainable measures
Computer use

Activity based working

Effective methods
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How	can	the	behaviour	of	office	users	be	influenced	in	
order	to	reduce	the	energy	performance	of	office	buildings	in	use?	

Pro-environmental behaviour guidelines
Eco-communication platform

Social incentives



Goal	=	
acting	pro-environmental	at	the	workplace	and	at	home
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Recommendations
1. Testing the results in practice

1. Case-option: No building-related gap
2. Case-option: Data analyses before and after

2. Do the cases and users experience the same?

3. Is the change in the workplace effective at home
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Thank you for your attention
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Back-up slides
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Research Question: How can pro-environmental behaviour of office users be influenced to reduce 
the energy performance of office buildings in use?

Energy Performance Gap

Conclusion & Discussion

Problem

FutureLaw
OfficesSustainability

Goals
Energy Labels

Chapter 3

Chapter 7

Theoretical research

Empirical reserach

Analyzing, comparison, confrontation of information and concluding 

Measures to take

Theoretical research

Empirical reserach

Analyzing, comparison, 
confrontation of information and 

concluding 

Behaviour stimulation

Theoretical research

Empirical reserach

Analyzing, comparison, 
confrontation of information and 

concluding 

Effective methods for influencing behaviour Chapter 6

Theoretical research

Empirical reserach

Analyzing, comparison, confrontation of information and concluding 

Chapter 4 Chapter 5

Chapter 1

Analyzing, comparison, confrontation of information and concluding 

Methods used: Semi-structured interviews, Cases, Delphi user panel and Delphi expert panel

Literature study

Direct influence

Indirect influence

Legend

Research design
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Energy performance diagram
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Pro-environmental behaviour diagram based on literature
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Perceived 
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Support to – Act 
Environmental
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Pro-environmental behaviour diagram based on interviews
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Pro-environmental behaviour diagram based on Delphi expert
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Pro-environmental behaviour diagram based on Delphi user
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Pro-environmental behaviour diagram Cross-analysis
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Pro-environmental behaviour diagram results zoomed in
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Pro-environmental behaviour diagram results zoomed in
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Research method information

Interviews
- Facility manager 1
- Facility manager 2
- Energy performance gap specialist
- Implementation of Pro-environmental behaviour specialist
- Behaviour workplace management specialist

Delphi user panel
- 10 office users

Delphi expert panel
- 11 facility managers



Research method information - cases

Case 1 : C

Case 2: B

Case 3 : A+

Case 4 : A
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