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Björn Hedin bjornh@kth.se



• Who am I, what is my background
• Which research projects am I involved 

in now
• Paper presentation – “The energy piggy 

bank – a serious game for energy 
conservation”

• Discussion
• Presentation of the paper 

“The behaviour change wheel: A new 
method for characterising and designing 
behaviour change interventions”

This presentation



• Product of KTH
• Civilingenjör in computer science at KTH
• Started as doctoral student in “graphic arts technology” 

but found the subject rather boring
• Switched to mobile learning and got a Ph.D. in media 

technology 2014 and have since (and before) worked 
at the department of media technology and interaction 
design at EECS, as program director, director of 
studies and other things

• “Faculty pedagogical developer” 2014-2017(?)
• Have in recent years worked in designing digital 

behaviour change solutions for sustainability

About me
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• Will be course responsible for course LH215V 
Learning for Sustainable Development

• De facto supervisor for one doctoral student at 
MID/EECS (still not docent so I can’t be main 
supervisor)

• Currently working in five different research 
projects

• ... And this keeps me quite busy

Current activities
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• Aims to design, develop and 
evaluate digital behaviour change 
tools to help households change 
energy and resource-intensive 
behaviours related to kitchen 
practices.

• I am project leader
• Funded by Energimyndigheten

Project 1: Designing digital technologies for 
supporting energy-related behavior change in the 
kitchen.
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• develop and evaluate cheap, smart storage 
containers for food to be used in existing 
refrigerators, combining non-technical 
solutions such as color coding, with cheap 
technical solutions such as RFID tags and QR 
codes, aimed at increasing "food supply 
awareness".

• I am project leader
• Funded by Vinnova

Project 2: Smart storage solutions in the fridge of 
the future to reduce food waste.
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• Literature review investigating the current state of 
research regarding digital behaviour change 
interventions aiming to affect households' direct 
energy use in a more sustainable direction.

• I am project leader
• Funded by Formas

Project 3: A systematic review of scientific 
literature on digital behaviour change interventions 
for more sustainable energy behaviour
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• Explore how organizations as 
intermediaries can support people to 
change their habits to become less 
harmful for the climate, especially 
regarding energy use and travel.

• Cecilia Katzeff at ABE is project leader
• Funded by Energimyndigheten

Project 4: HabitWise - Creating Sustainable 
Everyday Habits
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• Study the introduction of the second 
generation of smart electricity meters and 
smart grid technology in housing through 
behavioral scientific methods, focusing on 
differences in households. 

• Cecilia Katzeff at ABE is project leader
• Funded by Energimyndigheten

Project 5: Smart grid stories from the home and 
participation in future electricity systems



• The Energy Piggy Bank 
- A Serious Game for Energy Conservation 

• Why this paper?
‒ Not the best paper I have written but…
‒ A good example of what I do and have done
‒ Uses several frameworks that can be interesting

Now for paper presentation



• Problem
‒ 78% of Swedes think they can reduce their climate footprint 58% don’t know how 

(Naturvårdsverket, 2018)
‒ Many people lack knowledge and motivation about how to conserve household energy.

• Goal
Help people to conserver household energy

• How
Make a “serious game” about energy conservation, addressing knowledge and 
motivation. The Energy Piggy Bank.

Introduction



• Games can be very engaging. “Engagement Design”
• Gamification = “the use of game-elements in non-gaming contexts ”

‒ Old-style gamification: Points, badges, leaderboards – can be bad, extrinsic motivation
‒ Newer gamification models focus on intrinsic motivation
‒ A lot of what we see at universities are in principle old-style gamification

˃ Points: Course credits, test scores, measurability, citations…
˃ Badges: Gather “badges” to get promoted, titles…
˃ Leaderboards: H-index, university rankings…

• Serious games = “any form of interactive computer-based game software for one or 
multiple players to be used on any platform and that has been developed with the 
intention to be more than entertainment ”

Why games?



This Presentation

• Overview of “the game”
• The theoretically based design of the game (this is what 

I think is most interesting)
• Some results



The basics

• Web based collaborative game
• A team works together to work with habitual and one-time 

energy savings
• Both educational (know what to do), persuasive (see the 

importance of some actions) and habit building
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Demonstration
The room view



Sample Room
- Livingroom



Scoreboard



• For design
• Behavior Change Wheel (will talk about that in the second paper)
• Behavior Change Technique Taxonomy (BCTTv1)
• Bartle Player Types
• Werbach’s gamification framework

• For evaluation
• Intrinsic Motivation Inventory

Theories and frameworks used



Theory: Behavior Intervention Design using the 
Behavior Change Wheel

Knowing what and how 
to do

Reflecting on effects of 
actions

… by education … and persuasion



Behavior Change Techniques used
Mapped to the “Behavior Change Technique Taxonomy” 

2. Feedback and monitoring
2.1 Monitoring of behavior by others without feedback 
2.3 Self-monitoring of behavior 
2.7 Feedback on outcome of behavior 

4. Shaping knowledge
4.1 Instruction on how to perform a behavior 

5. Natural consequences
5.1 Information about social and environmental consequences 

6. Comparisons of behavior
6.2 Social comparison 

7. Associations
7.1 Prompts/cues 

8. Repetitions and substitutions
8.3 Habit formation 

10. Rewards and threats
10.8 Incentive 
10.10 Reward



Bartle Player Types



Werbach’s gamification framework
1. Define [business] objectives 

‒ facilitate behavior change that enables a reduction in household energy 
consumption 

2. Delineate target behaviors 
‒ do as many of the one-time energy saving activities as possible 
‒ try as many of the energy saving behaviors as possible 

3. Describe your players
‒ A group, such as a family, who wants to decrease energy use

4. Device activity cycles 
‒ daily reporting of energy saving activities performed during the day 

5. Don’t forget the fun!
‒ Well, kind of fun?

6. Deploy the appropriate tools 
‒ Collborative points, badges and leaderboards



• Likert scale with question covering (in our case) three areas

• Interest/enjoyment - Self-report measure of intrinsic motivation. Example 
question: “This activity was fun to do.” 

• Value/usefulness - Self report measure of potential for internalization of 
behavior. Example question: “I think this is important to do because it 
can help me learn how to save energy.” 

• Perceived Choice - Self report measure on the degree to which an 
activity is perceived as being subject to choice. Example Question: “I 
believe I had some choice about doing this activity.” 

Evaluate using Intrinsic Motivation Inventory



• 33 engineering students participated (really too few for our method)
• Use the system for 7 days.
• Before

• Questionnaire about current energy saving habits
• Bartle Player Type test

• During
• Log daily activities

• After
• Intrinsic Motivation Inventory questionnaire
• Self Estimated Behavior Change

Our study



Bartle Types vs IMI results



Correlations



• Turn off lights when leaving room 58%, 
• Disconnect chargers when not using 58%, 
• Use a lid when boiling water 55%
• Switch to LED lights 48%
• Shower quickly 48%

What the participants planned to change most



• We developed a “serious game” for people to learn energy efficient behaviors using: 
• The Behavior Change Wheel: for understanding behavioral contextual factors, 

identifying barriers and choosing behavior change techniques. 
• The Behavior Change Technique Taxonomy: for categorizing the user (player types) 

and understanding how their different motivation and propensities. 
• Bartle player types: People find “games” motivating for different reasons
• Werbach’s gamification framework: for designing a serious game intervention. 

Summary (what you should remember)



The behaviour change wheel: A new method for 
characterising and designing behaviour change
interventions
Susan Michie, Maartje M van Stralen and Robert West
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• A need for better frameworks to design and analyze behaviour change interventions
• Synthesis of 19 different framework from several disciplines to one comprehensive 

framework
• Has become widely used, and I use it all the time
• Can be useful for “us” for many purposes

‒ How to help/support students to study more/better
‒ How to get students to fill out course surveys
‒ How to get teachers to write course analyses
‒ How to get teachers to take our courses
‒ How to get teachers to use new teaching methods
‒ …

What and why?



First: Sources of behaviour: COM-B
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How to affect the sources of behaviour:
Intervention functions
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Policies to get intervention functions in place
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The behaviour change wheel
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More concretely: 93 behaviour change 
techniques
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• Slightly geared towards personal benefits (better health, exercise, stop smoking…)
• Not so much towards utilitarian benefits (save the environment, help others…)
• Biases to interventions that are ethically possible to study within health/benefits

‒ “Flygskam” difficult to categorise

But
• Overall very useful
• Also useful on a personal level

Possible weaknesses


