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This toolkit, originating from the research group Psychology for Sustainable Cities, 
Amsterdam University of Applied Sciences (AUAS), contains materials that help to 
promote behavioural change in relation to electric shared transport based in on-
street e-Mobility hubs (eHUBs). Behavioural knowledge is an essential ingredient for 
the successful implementation of eHUBs. Because behaviour is very dependent on 
the target group’s capabilities and motivation and on the social and physical context 
in which behaviour takes place, the research group has developed materials that 
municipalities can use to design a tailor-made eHUBs promotion intervention that suits 
their own situation. Therefore, practical examples and insights from earlier research 
are shared with regard to stimulating the use of eHUBs. 
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Behavioural knowledge as the essential ingredient for 
the implementation of eHUBs

1	 Litman,	T.	(2000).	Evaluating	carsharing	benefits.	Journal	of	the	Transportation	Research	
 Board 1702:31–35
2 Katzev, R. (2003). Car sharing: A new approach to urban transportation problems. Analysis of 
 social issues and public policy 3(1):65–86. www.asap-spssi.org/pdf/katzev.pdf; Rydén, C., 
 Morin, E. (2005). Mobility services for urban sustainability: Environmental assessment. 
	 Report	WP	6.	Trivector	Traffic	AB

Shared transport as a potential solution to urban 
challenges
With growing populations, the number of challenges facing cities is increasing. 
Amongst them, mobility is one of the most important. More people means more travel 
movements in and around cities, putting pressure on cities’ air quality, accessibility, 
and liveability. Electric shared transport is seen as one of the solutions to this urban 
challenge1. 

In shared transport, vehicles are not privately owned, but rather shared and used by 
several people. This can take place in a commercial arrangement, where people use 
vehicles through a commercial provider and pay for them, or in a private arrangement 
where people share vehicles with one another and jointly bear the costs. The 
environmental	benefits	associated	with	carsharing	include	lower	CO2 emissions per trip 
and reduced vehicle ownership and vehicle kilometres travelled, compared to owning 
and using a private car driven by fossil fuels. Research conducted in Europe shows 
that	carsharing	has	resulted	in	CO2 emission reduction ranges from 39% to 54%2.  
These studies also show that carsharing may reduce the need for private cars and that 
it reduces the distance travelled by a vehicle (i.e., a reduction of 28% to 45%). These 
results show that sharing vehicles has the potential to lead to fewer and cleaner travel 
movements and fewer (stationary) vehicles on the street, ultimately contributing to 
keeping the city liveable, accessible, and sustainable.

The importance of behavioural insights into the 
successful implementation of shared transport hubs
In	order	to	realise	the	potential	CO2	reduction	and	other	benefits	of	(electric)	shared	
transport, it is essential for fossil-fuel-powered transport to be replaced by sustainably 
powered transport. When shared transport is used as an alternative for already 
sustainable	modalities	such	as	walking,	cycling,	or	public	transport,	CO2 emissions 
can	even	increase.	For	maximum	CO2	benefits,	it	is	therefore	essential	that	people	
use electric shared transport instead of fossil-fuelled transport. The potential of shared 
transport	therefore	seems	to	be	realised	mainly	if	a	specific	target	group	–	fossil-fuel	
car owners – changes its travel behaviour. Eventually, members of this group will have 
to make the switch and exchange their private car for trips with shared electric cars.

The transition to shared transport is therefore essentially a behavioural issue. 
People,	specifically	car	users,	must	change	their	current	mobility	behaviour	and	start	
using shared transport. But how can those potential users be encouraged to do so? 
Providing	sufficient	shared	vehicles	in	the	target	group’s	neighbourhood	is	an	obvious	
precondition for the required behavioural change. But behaviour is complex; making 
shared transport available is not enough to tempt car owners to leave their cars 
behind.	Other	factors	such	as	motivation	and	capability	have	to	be	taken	into	account	
for change to happen.

http://www.asap-spssi.org/pdf/katzev.pdf
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In order to know exactly which behavioural buttons to push and which subsequent 
techniques can be used to stimulate the use of shared transport, behavioural research 
among the target group is of great importance. For example, research can show that 
people are somewhat fearful and conservative when it comes to using shared transport 
because they do not know how it works. In that case, installing shared vehicles alone 
is not enough. Maybe the target group will also have to be supported with clear 
instruction	videos	or	be	assisted	on	the	spot	when	they	first	use	it.	To	actually	change	
behaviour, it is necessary to gain insight into the most important drivers:  capability, 
motivation, and opportunity3.  Knowledge about the most relevant drivers indicates 
what is needed to make people switch from fossil-fuelled transport to shared transport 
and where interventions should therefore focus. This provides the greatest chance of 
actual behavioural change and thus a successful implementation of a shared transport 
hub.

Toolkit and research group Psychology for Sustainable 
Cities
The behavioural perspective is indispensable when the adoption of shared mobility 
is the goal. To assist future cities to apply behavioural knowledge to the development 
of eHubs and interventions, the research group Psychology for Sustainable Cities 
developed a toolkit. This toolkit was composed on the basis of existing behavioural 
science knowledge and new insights gained from behavioural studies on stimulating 
shared mobility among car owners. It is structured around the six steps of the SPARK 
research process (Figure 1), a behavioural change method developed by the research 
group that describes the steps needed for behavioural change. This toolkit uses these 
six steps to illustrate what is needed to conduct targeted behavioural research and 
how subsequently this can be translated into a long-term effective intervention for 
stimulating shared mobility (eHUBS). The various steps are supported and illustrated
by the results of various studies conducted by the research group.
 

3 Michie, S., van Stralen, M.M., West, R. (2011). The behaviour change wheel: A new method for 
characterising and designing behaviour change interventions. Implementation Science. 
https://doi.org/10.1186/1748-5908-6-42

The research group examines why people do or do not engage in sustainable 
behaviour, what needs to happen to stimulate this behaviour, and how this behaviour 
can	subsequently	be	maintained.	The	research	group	defines	sustainable	behaviour	
as	behaviour that has as little as possible, or no, negative impact on the climate and 
the living environment. Through research, the research group tries to ascertain the 
drivers of pro-environmental behaviour and what is needed to bridge the gap between 
positive intentions and climate-friendly actions. Thus, it tries to contribute to a more 
sustainable society. In the past few years, the research group has conducted extensive 
literature and practical research into the drivers of, and barriers to, using shared 
mobility and has collaborated on interventions to stimulate this use. Consequently, the 
promotion of	eHUBs	with	the	aim	of	reducing	fossil-fuelled	transport	fits	in	well	with	the	
research	group’s vision.

https://doi.org/10.1186/1748-5908-6-42


5

1. Scoping

2. Mapping

3. Prioritising

4. Designing

5. Intervening

6. Safeguarding

Introduction

Index

Conclusion

Toolkit guidelines 

The toolkit Behavioural knowledge for eHUB implementation contains material 
that cities can consult when they want to stimulate the use of shared vehicles (through 
eHUBs) in order to reduce fossil-fuelled transport. The toolkit, as appointed, adheres 
to the steps from the SPARK research process (see Figure 1) in which for each step 
the importance and the process of that step is explained. In addition to giving actual 
eHUBs	examples	from	the	field,	each	step	also	offers	material	to	start	or	complete	that	
step independently. These materials include information or tools in the form of articles, 
worksheets, and guidelines that steer cities that want to encourage (electric) shared 
mobility	towards	making	choices	during	the	behaviour	change	process,	and	specifically	
how to make choices before, during, and after eHUB implementation. By independently 
guiding cities through this process and advising them about the right points at which to 
involve behavioural researchers, the toolkit contributes to the realisation of the many 
benefits	that	electric	shared	mobility	has	to	offer.			

Figure 1. SPARK research process.
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1. Scoping

Making mobility more sustainable is a complex task in which several parties are 
involved, with various interests and with various ideas about (1) the problem, (2) 
the cause, and (3) the solution. Before starting to look for a solution, it is therefore 
important	to	first	understand	the	specific	problem.	The	basis	for	an	effective	
behavioural intervention is a thorough problem analysis. This leads to a clear and 
realistic objective and a sharp picture of the desired behaviour. Step 1 of the toolkit 
is therefore to scope the behavioural problem. In doing so, it is important to give 
extra attention to whether behaviour is an essential part of the problem. If not, then 
behavioural scientists do not need to be engaged (at that point). 

The main objective of eHUBs is to reduce emissions from travel behaviour. Emissions 
are reduced when people use fewer polluting vehicles. The eHUB offers electric shared 
transport vehicles that are a cleaner alternative to private vehicles with combustion 
engines.	Only	if	car	owners	stop	using	their	polluting	cars	and	start	using	eHUBs	can	
this lead to a reduction in emissions. Behavioural interventions can help, because 
setting up an eHUB is by itself not enough.

In order for the intervention to match the desired behaviour as well as possible, it 
is	important	to	zoom	in	during	the	scoping	phase	and	clearly	define	the	concrete	
behaviour on which the preparatory research will focus. What behaviour is causing 
the problem (problem behaviour) now and what behaviour would solve the problem 
(target behaviour)? Step 1 consists of two sub-steps, namely: identifying the problem 
behaviour	and	defining	the	target	behaviour.	As	research	group	Psychology	for	
Sustainable Cities, we have worked together with different cities through both sub-
steps and these are explained below with practical examples.

1.1 Identify problem behaviour
When	it	has	been	determined	that	there	is	a	behavioural	problem,	the	specific	
behaviours	to	be	targeted	are	identified.	This	involves	determining	exactly	what	the	
problem behaviour is, who exhibits the behaviour, when and in what context. In order 
to properly map out the problem and objectively determine the severity of the problem, 
existing quantitative data can be used; for example, data on travel movements in 
the city. In addition, exploratory interviews can be held with all stakeholders to get a 
clear picture of the situation and to discover the involved behaviours. Potential eHUB 
stakeholders	include	city	officials,	implementing	parties	(e.g.,	charging	infrastructure	
companies),	citizens,	entrepreneurs,	public	transport,	network	providers.	Observation	
of	specific	situations	is	another	useful	source	of	information.	

The importance of a thorough problem analysis can be illustrated by the following 
example. The municipality has a problem: the public space in the city is in danger. 
There are too many cars in the city. Therefore, the municipality wants residents who 
own private cars to drive them less or get rid of them. So, the municipality directly 
proposes its own solution to the problem of too many cars in the city, namely, city 
residents should drive less – the assumption here being that it is the city dweller who is 
the cause of the congestion on the road. The problem analysis calls for an examination 
of whose cars are making the city so busy. When is it especially crowded in the city 
and where? Using existing data and exploratory interviews, Amsterdam residents’ 
travel	behaviour	within	the	city	was	identified.	Slides	5	to	11	of	this	presentation	show	
the insights gained for Amsterdam [Supplement 1.1 Slides Case Study Amsterdam 
October	2019].	The	data	show	that	relatively	few	Amsterdammers	own	a	car	(24%)	
and that car ownership is declining, especially among young people (18–29 years, 
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11%). Less than 10% use a car for short trips, with the exception of two districts (14% 
in Nieuw West and 15% in Noord, see Figure 2). eHUBs with only shared e-bikes and 
e-cargo bikes aimed at short trips will therefore probably not replace many car trips. 
So, by looking at the problem 
through a behavioural lens, 
one can critically question 
certain assumptions around 
eHUBs. For example, e-bikes 
and e-cargo bikes replace 
mainly short trips, but the 
average person in Amsterdam 
hardly uses the car for trips 
within the city, and, although it 
is mainly visitors that cause a 
lot	of	car	traffic,	cities	tend	to	
opt for neighbourhood hubs.

    Figure 2. Less than 10% use a car for short trips4, with the   

	 	 	 	 exception	of	two	districts	[Supplements	1.1,	slide	9].

1.2 Define target behaviour
A	precise	definition	of	the	target	behaviour	follows	the	determination	of	the	problem	
behaviour. The target behaviour refers to the desired behaviour that the target group 
must exhibit to solve the problem. Specify who will perform which kind of behaviour 
where and when. Be realistic in this. Try to ascertain the characteristics of this group 
and the context in which the behaviour takes place. Interviews and quantitative data 
can also be helpful here. When you and the person responsible for the project (the 
client)	agree	on	the	specific	behaviour	that	will	solve	the	problem,	there	is	a	clear	goal	
and the scope of the research is clear. For example, the municipality of Nijmegen 
would like residents to use their private combustion engine cars less. They set a target 

4 Municipality of Amsterdam, Amsterdamse Thermometer v/d bereikbaarheid 2019

for the desired behaviour: car owners in the municipality of Nijmegen should use an 
eHUB for half of their (recreational) travel movements. Examples of target behaviours 
from the municipality of Leuven, Amsterdam, and Nijmegen can be found here 
[Supplement	1.2	Target	Behaviours	Municipalities].	These	municipalities	addressed	a	
number	of	questions	that	clarified	the	problem,	the	target	group,	the	stakeholders,	and	
the target behaviours. 

To	zoom	in	and	define	the	problem	and	target	behaviours,	this	worksheet	can	be	
completed	[Supplement	1.3	Worksheet	Questions	Problem	Target	Behaviours].	It	is	
important to coordinate the problem analysis with all parties involved, so that there 
is no confusion or disagreement during the development of an intervention. This 
coordination	can	be	achieved	by	using	a	talk	sheet	[Supplement	1.4	Talk	Sheet],	
which shows the problem behaviour, the target group, the stakeholders, and the 
target behaviours in a clear manner. An example of a completed talk sheet for the 
municipality	of	Amsterdam	is	attached	[Supplement	1.5	Amsterdam	Talk	Sheet].	

Behavioural proposition

Once	the	problem	behaviour	and	the	target	behaviour	are	defined,	a	research	question	
can be formulated. The intervention answers the research question. In the context 
of eHUBs, the research question comes down to: how to increase the likelihood that 
[the	target	group]	in	[context],	[so	much]	more	often	exhibits	[target	behaviour].	In	
the eHUBs project, the research group Psychology for Sustainable Cities focused in 
general on the question of how to increase the likelihood that car owners would leave 
the	car	behind	more	often	and	use	electric	shared	transport.	In	specific	partner	cities,	
the question was brought into sharper focus, for example: How can car owners in 
Amsterdam be encouraged to use a vehicle from the eHUB instead of their (own) car 
for trips shorter than 10km?
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2. Mapping

5 Michie, S., van Stralen, M.M., West, R. (2011). The behaviour change wheel: A new method for 
 characterising and designing behaviour change interventions. Implementation Science. 
 https://doi.org/10.1186/1748-5908-6-42

Step	2	of	the	research	process	is	about	identifying	the	factors	that	influence	behaviour.	
With the overview of these behavioural factors, it is possible to determine the 
interventions that are effective, i.e., the factors that interventions should address in 
order to change behaviour. Behaviour does not occur by chance or randomly but 
is determined by an interplay of factors. In the 
behavioural sciences, these factors are known 
as behavioural determinants. The different 
determinants	that	influence	behaviour	can	be	seen	
in	the	COM-B	model5.  This model is a widely used 
evidence-based behavioural model, see Figure 3, 
that shows the conditions that are necessary for 
behaviour to come about, namely, people must 
be	able	(Capability)	and	sufficiently	motivated	
(Motivation) to carry out the behaviour. Also, the 
environment (both social and physical) must not 
get	in	the	way	of	the	behaviour	(Opportunity).	
 
The	COM-B	model	can	be	seen	as	a	general	framework,	in	which	the	three	
components	should	be	filled	in	for	specific	behaviour.	The	conditions	(COM)	apply	
to each type of behaviour, but the concrete interpretation of the components can 
differ per behaviour. For instance, we know that the motives people have for using 
electric shared bicycles differ from the motives for using shared cars. In addition, the 
determinants of a single type of behaviour can also differ per target group. When 
stimulating carsharing, think of car owners and non-car owners, or of young people and 
the elderly for example. In mapping the behavioural factors, it is therefore important to 
zoom in on the target behaviour made concrete and the chosen target group (see Step 
1. Scoping).

Mapping	the	determinants	consists	of	two	sub-steps:	first,	existing	knowledge	should	
be	explored,	followed	by	gaining	insights	from	the	local	context.	The	COM-B	model	can	
be used for mapping and structuring the determinants. More information on the use of 
this	model	and	a	worksheet	can	be	found	here	[Supplement	2.1	Com-B	Worksheet].	
The goal and method of the two sub-steps are explained below. Both sub-steps have 
been completed by the behavioural research group Psychology of Sustainable Cities at 
AUAS during their research on stimulating shared transport by car owners.  

2.1 Explore existing knowledge
To	identify	the	behavioural	factors,	the	first	step	is	to	consult	existing	knowledge.	
Both	scientific	and	“grey”	literature	(e.g.,	reports,	internal	documents,	etc.)	can	be	
consulted	to	gain	insight	into	factors	that	are	known	to	influence	behaviour.	This	can	be	
done by desk research, but also by consulting knowledge experts and/or experience 
experts.	Often,	similar	studies	have	already	been	undertaken.	These	insights	should	
be included. The insights and overview of behavioural factors that follow from this 
exploration serve as a basis for the next step, investigating the local context.

To gain more insight into ways to stimulate carsharing by car owners, the research 
group conducted a literature study that focused on the behavioural determinants of the 
behavioural transition from individual to shared transport. The insights and thoughts 
on the triggers and barriers for stimulating shared mobility are presented in this paper 
[Supplement	2.2	Literature	Review	Paper].

Figure	3.	COM-B	model4

https://doi.org/10.1186/1748-5908-6-42
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2.2 Research the local context
Behavioural	issues	from	practice	are	often	difficult	questions	that	occur	in	unique	
contexts	with	specific	target	groups.	From	the	scoping	in	Step	1,	various	behavioural	
factors	have	emerged.	In	Step	2,	the	goal	is	to	investigate	these	factors	in	the	specific	
context of the behavioural issue. It should be examined whether the behavioural 
factors	identified	in	the	literature	(in	which	context	and	target	group	are	often	not	
entirely	the	same	as	in	practice)	influence	behaviour	in	practice,	and	to	what	extent	
these factors are present or not present. For this, practical research must be carried 
out	with	the	target	group	in	the	specific	context.	Depending	on	the	behavioural	issue	
and the situation, quantitative methods (e.g., questionnaires with multiple choice 
questions or statements to ascertain numbers) and/or qualitative methods (e.g., 
interviews with open answers to ascertain motives) can be used.

To illustrate: the literature shows that knowledge about the location of shared vehicles 
is	an	important	condition	for	using	shared	transport.	The	next	step	is	to	find	out	
whether the target group possesses this knowledge in practice. Is there enough 
knowledge?	Or	is	there	a	lack	of	knowledge?	With	the	results,	an	overview	can	be	
created of factors that play a role in behaviour and the extent to which these factors 
are present in practice. This overview can then be used to determine the factors that 
should be addressed in an intervention. This is done in the next step of the research 
process, see Step 3, Prioritising.

During the research on stimulating shared transport among car owners, several 
practical	studies	were	conducted.	These	studies	zoomed	in	on	the	specific	context,	
target behaviour, and target group. Questionnaires distributed among car owners 
in Amsterdam and Leuven (Belgium) combined with qualitative interviews provided 
insight	into	the	factors	that	influence	the	use	of	shared	transport.	These	insights	
have	been	compiled	in	a	memo,	which	can	be	found	here	[Supplement	2.3	Memo]	
and a presentation, which can be found here [Supplement 2.4 Presentation eHUB 
Outcomes	Amsterdam	and	Leuven].	In	addition,	an	intervention	study	was	conducted	
in Amsterdam that looked at the effects of various behavioural change mechanisms 
on making travel behaviour more sustainable and on the use of shared transport. In 

this study, a Smart Mobility app was used: Fynch. This is a smartphone application 
that, after installation, automatically tracks all travel movements made, including 
route	and	vehicle.	The	app	contains	a	dashboard	on	which	the	user	can	find	personal	
travel	information,	such	as	distance	travelled,	time,	and	CO2 emissions. In addition, 
the app contains a reward mechanism: the user can earn ‘coins’ from sustainable 
travel that can be exchanged for products in the app’s ‘shop’. In the study, the Smart 
Mobility application served both as a measuring instrument and as an intervention. For 
more information about this research and for the results, click here [Supplement 2.5 
Sustainable	travel	behaviour	and	personalized	feedback].

https://pure.hva.nl/ws/portalfiles/portal/24353090/Webinar_behaviour_change_AUAS_voor_pure.pdf
https://pure.hva.nl/ws/portalfiles/portal/24353090/Webinar_behaviour_change_AUAS_voor_pure.pdf
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3. Prioritising

Step 2 elucidates the factors that hinder or stimulate the target behaviour. In Step 3, 
this	longlist	of	behavioural	factors	is	refined	to	a	shortlist	of	factors	that	are	most	likely	
to	be	influenced	in	one	or	more	interventions	aimed	at	changing	behaviour.	Factors	
that have a relatively large impact on the target behaviour and are relatively easy to 
influence	are	the	most	suitable	for	intervention.	An	intervention	can	be	implemented	
by means of various behavioural techniques. These are concrete ways in which the 
behavioural	factors	can	be	influenced.	The	decision	about	which	behavioural	technique	
to use depends on the behavioural factor, the target group, and the resources available 
for the intervention. For each behavioural factor, it is possible, using various sources 
(evidence-based tables), to identify behavioural techniques that form the basic 
ingredients of a behavioural intervention. The research group has selected various 
behavioural factors and behavioural techniques for changing behaviour.

3.1 Determine behavioural factors 
The	previous	phase	has	yielded	a	multitude	of	determinants	that	influence	the	target	
behaviour. In this phase, the behavioural factors are selected that are most suitable 
to	influence	the	target	behaviour	with	an	intervention.	Not	all	factors	have	the	same	
impact	or	can	be	influenced	as	effectively.	By	identifying	the	factors	that	potentially	
have	the	greatest	impact	and/or	can	be	influenced,	one	can	get	a	clear	picture	of	the	
behavioural factors on which the intervention should focus.

To	determine	the	most	important	behavioural	factors,	first	it	is	important	to	have	a	good	
overview of the factors under which the target behaviour comes about. This overview 
is the result of Step 2, Mapping. Subsequently, the following questions are asked: 
Which factors have the greatest impact on the target behaviour? Which factors can be 
influenced	(so	that	they	promote	the	target	behaviour)?	If	a	factor	has	an	impact	on	the	

target	behaviour	but	can	hardly	be	influenced,	it	is	not	an	obvious	behavioural	factor	
to	work	with.	This	also	applies	to	a	factor	that	can	be	influenced	relatively	easily,	but	
whose impact on the target behaviour is negligible.

To	estimate	the	impact	of	the	factors	on	behaviour,	the	first	step	is	to	look	at	the	
available data. The literature, for example, can give an indication of the size and 
robustness of the effects through effect sizes or frequently replicated results. Field 
research can also give an indication of the importance of a factor; for example, when 
a factor is repeatedly mentioned by participants or when participants indicate that 
something	has	a	major	impact	on	their	behaviour.	The	research	group	has	identified	
several behavioural factors that are important for a shift from polluting to more 
sustainable travel movements. Based on statistical analysis of survey results and 
interviews, a selection was made. The insights and recommendations based on these 
findings	have	been	compiled	in	a	memo,	which	can	be	found	here	[Supplement	2.3	
Memo]	and	a	presentation,	which	can	be	found	here	[Supplement	2.4	Presentation	
eHUB	Outcomes	Amsterdam	and	Leuven].

To arrive at a selection of suitable behavioural factors, information is ideally gathered 
from	multiple	sources	(literature,	field	research,	expert	interviews,	etc.).	This	makes	
the decision on the most suitable behavioural factors an iterative and intuitive process. 
To ensure the validity of the results as much as possible, it is advisable to use multiple 
sources and to involve (fellow) behavioural scientists in the selection and weighing 
process. Several approaches are possible to answer the question: what are the most 
important	factors	that	cause	or	inhibit	the	target	behaviour?	You	will	find	instructions	
on how to prepare and organise a convergence session that focuses on the selection 
of appropriate behavioural factors here [Supplement 3.1 Worksheet Prioritising 
Behavioural	Factors].	The	outcome	of	this	process	depends	on	the	target	behaviour,	
the target group, and the context in which behavioural change is desired.

https://pure.hva.nl/ws/portalfiles/portal/24353090/Webinar_behaviour_change_AUAS_voor_pure.pdf
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Research in Amsterdam revealed that prioritising behavioural factors yields the 
following selection that has been elaborated in behavioural techniques. Perceived 
usefulness is a very important factor. Many car owners do not see the utility of electric 
shared transport for themselves. In an intervention, it would be good to appeal to their 
gain motive (what is in it for them) and their normative motive (what is in it for society). 
The	social	norm	also	emerges	as	a	promising	factor.	Finally,	people’s	confidence	in	
their ability to use electric shared mobility and their trust in the mobility providers is also 
of importance.

3.2 Select behavioural techniques
Once	the	behaviour	has	been	mapped	and	the	shortlist	of	the	most	important	
behavioural	factors	has	been	determined,	then	a	number	of	influencing	techniques	
can	be	chosen	that	fit	with	the	behavioural	factors	to	bring	about	behavioural	change.	
Often,	several	behavioural	techniques	are	possible	for	one	behavioural	factor.	The	
behavioural	techniques	form	the	strategy	for	influencing	the	behavioural	factors	
that have the most effect on the target behaviour and therefore form the basis of 
the intervention. For many behavioural factors, the literature describes possible 
behavioural techniques (intervention methods) that have been tested in other research 
(see, for example, Kok et al. (2015)6 for an overview of intervention methods). Several 
tables can be used for behavioural factors with corresponding behavioural techniques 
as found in the Kok et al. (2015) article: ‘A taxonomy of behaviour change methods: 
An intervention mapping approach’, or: ‘The behaviour change technique taxonomy 
(v1) of 93 hierarchically clustered techniques: Building an international consensus 
for the reporting of behaviour change interventions’ by Michie et al. (2013)7.  Find the 
behavioural factor in the table and study the behavioural techniques described there. 
When using the table, pay attention to the conditions under which the methods can be 
used.

6 Kok, G., Gottlieb, N.H., Peters, G.-J. Y., Mullen, P.D., Parcel, G.S., Ruiter, R.A.C., Fernández, M.E., 
 Markham, C., Bartholomew, L.K. (2015). A taxonomy of behavior change methods: An intervention 
	 mapping	approach.	Health	Psychology	Review.	DOI:	10.1080/17437199.2015.1077155
7 Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, W., Eccles, M. P., 
 Cane, J., Wood, C.E. (2013). The behavior change technique taxonomy (v1) of 93 hierarchically 
 clustered techniques: Building an international consensus for the reporting of behavior change 
	 interventions.	Annals	of	Behavioral	Medicine.	DOI:	10.1007/s12160-013-9486-6.	PMID:	23512568

For a behavioural change method to be effective: (1) it must target a determinant that 
predicts behaviour; (2) it must actually be able to change that determinant; and (3) it 
must be translated into a practical application in a way that preserves the conditions 
for	effectiveness	and	fits	the	target	group,	culture,	and	context	(Kok	et	al.,	2015).	
This is because these behavioural techniques are often still described in the abstract 
and	need	to	be	further	specified	to	use	them	properly	in	a	concrete	intervention.	In	
this phase, it is also useful to involve the client to coordinate the feasibility of the 
techniques. This could include agreement on the budget and how much freedom there 
is to actually intervene in the reality of the target group. This step can also be used to 
think about how to secure or expand the intervention if it proves to be effective. In step 
6 (safeguarding) you will follow up on that. 

Perceived usefulness emerged as an important behavioural factor for the mobility 
behaviour of car owners. Car owners generally indicated that they do not see the 
benefit	of	electric	vehicle	sharing	for	themselves	because	their	mobility	needs	are	
already met. The perceived usefulness for shared transport is therefore low. Perceived 
usefulness	is	related	to	people’s	profit	motive,	normative	motive,	and	hedonistic	motive.	
During the mobility study (described in Step 2), one of the objectives was to increase 
perceived usefulness through the gain motive. To this end, various behavioural change 
techniques were selected and elaborated into various messages that participants 
received during their participation in the study. An example of the techniques used and 
elaboration	in	text	can	be	found	here	[Supplement	3.2	Techniques	Used].
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4. Designing

8 Michie, S., Atkins, L., West, R. (2014). The behaviour change wheel: A guide to designing interventions. 
 London: Silverback; 2014

From	the	previous	phases,	the	most	important	determinants	that	influence	the	target	
group’s	behaviour	have	been	identified.	In	the	prioritising	phase,	the	influencing	
techniques	(an	overview	of	possible	influencing	techniques	is	given	by	Michie	et	
al., 2014)8	that	fit	the	determinants	are	ascertained.	In	the	design	phase,	the	actual	
intervention is designed, and a prototype is created that can be used for testing. 
A prototype can be hugely diverse, ranging from, for example, a communication 
expression with social norms, to an app that provides feedback, to a nudge in the 
physical environment.

4.1 Develop a behavioural intervention
The chosen intervention techniques can steer the development of intervention 
concepts (elaborated ideas) aimed at the target behaviour and the target group. In this 
phase, research results are translated into a tangible intervention (see Figure 3). When 
coming	up	with	ideas,	do	not	look	only	at	the	influencing	techniques	for	inspiration;	
you can look at the interventions that already exist or be inspired by interventions in an 
adjacent	field.	

A	first	step	in	developing	the	intervention	is	to	come	up	with	ideas	whereby	the	
question	“How	can	you	influence	people’s	behaviour	through	an	intervention	in	such	a	
way	that	they	start	to	show	the	target	behaviour?”	is	at	the	heart	of	the	brainstorming	
session. This can also be done in cooperation with a design agency, the target group, 
or	other	stakeholders.	A	guide	that	can	be	used	for	a	first	behavioural	intervention	
brainstorming session can be found here [Supplement 4.1 Brainstorming intervention 
ideas].	

Finally, the ideas are assessed for feasibility (in terms of time and costs) and estimated 
effectiveness	in	influencing	the	target	behaviour.	When	designing	an	intervention,	it	is	
important to go back to the goal of the project and to consider the preconditions that 
have been set. When choices for an intervention direction are made, the ideas can be 
further developed and combined into concepts (see Figure 4 on next page for three 
concepts developed in a Smart Mobility app project). Finally, a decision has to be made 
about the concept (or concepts) that will be developed into a prototype, based on the 
conditions set (requirements, preconditions, wishes). In this phase, it is wise also to 
determine which party can carry out the intervention: an intervention via an app needs 
different expertise than an intervention in the form of a media campaign.

Figure 3. Translating the results into a tangible intervention.
In	each	phase,	diversification	and	convergence	take	place	and	the	research/solution	space	becomes	more	
and	more	specific.
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Figure 4. Three concepts developed as part of a Smart Mobility app project for the municipality of Amsterdam.
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4.2 Build a prototype 
When	the	interventions	have	been	thought	out	in	sufficient	detail,	a	prototype	can	
be developed, or the intervention descriptions can be transferred to an external 
party. Prototyping an intervention means testing the intervention on a small scale. 
It is recommended that the persons who were initially involved in developing the 
intervention concepts remain involved in the development to ensure that the prototypes 
address the behavioural factors appropriately. The exact form of the prototype and the 
next steps to be taken depend on the preliminary research, time, and budget. In many 
cases, the creation of a prototype is outsourced to a design agency.

An example of a prototype for eHUBs is the information columns developed by 
communication bureau Byron in collaboration with the behavioural advice bureau 
Dijksterhuis en van Baaren (D&B), see Figure 5. The columns were intended to 
increase	the	self-efficacy	of	potential	shared	transport	users	by	communicating	a	clear	
step-by-step plan. Before the columns were deployed on a large scale, they were 
first	tested	by	placing	a	column	at	several	eHUB	locations	and	comparing	these	with	
eHUBs without columns. The test showed that the columns made it easier for people 
to recognize the eHUBs and to understand how to use them, and columns were 
subsequently deployed at more locations.

Figure 5. D&B information and instruction sign eHUBs in Nijmegen.
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5. Intervening

The intervention phase is the actual implementation of the behavioural intervention 
with the aim of changing people’s behaviour. The exact steps in this implementation 
phase depend on the type of intervention that is designed.  
 
By intervention, we mean the best way to bring about the desired target behaviour. 
Setting up eHUBs can be seen as an intervention in itself. By offering attractive 
alternative means of transport, it encourages citizens to embrace behavioural change. 
The goal of placing an eHUB in a neighbourhood is that people will use fewer 
polluting private cars and more clean electric shared cars. To encourage sustainable 
travel,	the	municipality	of	Amsterdam	launched	an	intervention	called:	“Amsterdam	
travels smart’, with the use of a Smart Mobility app (Fynch). This intervention was 
recently investigated by the research group. The Smart Mobility app serves as both a 
measurement tool and an intervention and was introduced in Step 2 (Mapping). Click 
here for more information on the intervention and our investigation of its effects on 
behaviour	[Supplement	2.5	Fynch	Products].	

To stimulate the use of eHUBs, new interventions can be implemented in their own 
right. In this poster, ten recommendations are given to promote the use of eHUBs 
[Supplement	5.1	Ten	recommendations].	Various	influencing	techniques	are	discussed	
in the poster. The techniques respond to psychological mechanisms with the aim of 
influencing	behaviour

5.1 Implement interventions
In this phase, the intervention is implemented and goes live in the real world. As 
mentioned, the steps to be taken depend very much on the type of intervention. 
However, there are some generalities to consider.  

• Planning:	The	implementation	of	an	intervention	in	practice	is	difficult	to	predict.	
Practice-based research takes place in the reality of everyday life. For example, 
parties may withdraw unexpectedly. Interventions in public spaces can be 
destroyed	by	vandalism.	Or	think,	for	example,	of	acute	Covid-19	measures.	It	is	
important	to	be	flexible	in	dealing	with	changing	circumstances.		Therefore,	always	
have a Plan B. 

• Local differences: A small difference in the environment or situation can have a 
big effect on the functioning of the intervention. Therefore, pay attention to local 
differences. It is important to identify in advance the aspects and characteristics of 
the local environment that might affect the effectiveness of the intervention.

• Take a wider look at the municipality’s policy: If the municipality is already doing 
something to stimulate electric shared transport, it is good to take this into account 
when implementing the intervention. 

• Division of roles: It should be clear in advance who is responsible for carrying 
out the intervention. Does responsibility lie with the researchers or with the 
implementing party? It is important to clarify this in order to maintain the purpose of 
the intervention.

A worksheet regarding the above generalities for your intervention is available here 
and	includes	a	completed	worksheet	using	the	Fynch	app	as	an	illustration	of	how	to	fill	
it	in	[Supplement	5.2	Worksheet	Intervention	Implementation].	

5.2 Evaluate effects
To know if the intervention has worked, the effect has to be measured. This can be 
done in different ways depending on the intervention. These include pre- and post-
measurement	or	the	use	of	control	groups.	Often	a	mix	of	quantitative	and	qualitative	
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evaluation methods is used, giving a combined result. However, please consider 
the advantages and disadvantages of each method. For example, with quantitative 
measurements,	it	is	sometimes	difficult	to	recruit	enough	respondents.	This	can	result	
in	margins	of	error	in	the	data.	Or	circumstances	may	make	it	impossible	to	recruit	
a representative group of respondents because of selection bias. To be able to test 
whether the intervention has the desired effect, it is important to evaluate the effects. 

For	example	this	report	[Supplement	5.3	Sentiment	Analysis]	shows	an	analysis	of	City	
of Amsterdam’s sentiment ad campaigns over 6 neighbourhoods: Per neighbourhood, 
the campaign had 6 sentiment frameworks with each 1 sentiment ad. This way, we 
could see which kind of frames were most effective for each neighbourhood. There 
was a minimum of 3,000 impressions for each of the ads.
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6. Safeguarding 

When the intervention phase has been completed and if the intervention has been 
effective in stimulating the desired target behaviour, you will arrive at the sixth step of 
the research process – Safeguarding. In step 3 (prioritising) you thought about how 
to sustain the target behaviour and, if necessary, how an intervention can be followed 
up or expanded. In this step (safeguarding) you are going to make it work. In reality 
however, thinking about the perpetuation of target behaviour often does not receive 
the attention it deserves or is skipped altogether. As a result, independent initiatives 
follow one another without a clear connection to the target behaviour. In the end, this 
is more expensive and less effective in changing behaviour. Because the client of the 
intervention	may	benefit	the	most	when	people	change	their	behaviour	permanently,	it	
is ultimately up to the client to determine the extent to which the new behaviour should 
be perpetuated, what follow-up steps are needed, and which stakeholders should be 
involved.

6.1 Sustain target behaviour
However, it is always possible that an intervention does not have the desired effect or 
is only effective temporarily in stimulating the target behaviour. In that case, it is worth 
going back a few steps and examining what caused the intervention to be ineffective. 
For	example,	an	intervention	may	initially	aim	to	break	the	habitual	behaviour	first,	but	
establishing a new good habit usually requires even more commitment. The effect of 
an intervention may fade as time goes on, causing people to lapse into old undesired 
behaviours,	for	example	when	gamification	is	used	as	an	intervention	technique.	
Gamification	is	a	way	to	get	people	excited	about	changing	behaviour	through	the	use	
of	game	elements.	Stimulating	the	use	of	eHUBS	through	gamification	could	include,	
for example, the introduction of an eHUBS challenge in which different teams from an 
organisation compete against one another to become the ‘best’ eHUBs user team.

At the beginning, the intervention is still new and therefore fun, entertaining, and 
interesting. However, when people are exposed to the intervention over a longer 
period of time, habituation occurs and the intervention may no longer be stimulating 
or effective enough. Therefore, when securing the desired behaviour, it is important to 
also take into account what the long-term effects of your intervention might be and to 
what extent something needs to be added to the intervention to prevent people from 
slipping into their old habits. 

It	may	also	happen	that	the	intervention	successfully	influences	behaviour	but,	once	
the intervention period ends, the desired behaviour does not persist; for example, when 
a reward is associated with the desired behaviour during the intervention period and 
the reward is dropped when the intervention ends. In the case of stimulating correct 
use of eHUBs (handling vehicles neatly and parking correctly), one can choose to work 
with rewards and punishments to achieve such a behaviour change. For example, 
shared transport providers 
like Check and Felyx work 
with a reward system to 
reward correct parking 
behaviour of their shared 
e-scooters (see Figure 
6).	On	reaching	10	points	
through correct parking 
behaviour, the Check user 
gets the next ride for free. 
According to Check, the 
reward system is effective 
in encouraging correct 
parking – complaints about Figure 6. Mobility app showing correct e-scooter parking spots.
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incorrect parking behaviour decreased by 40% (Check, 2021)9.  However, the question 
is whether the desired behaviour sticks when the extrinsic motivator of a free ride is 
no longer present. Working with extrinsic motivators such as rewards can undermine 
intrinsic motivation over time – for example, a person may become convinced that 
it is not worth performing the behaviour when they no longer receive a reward for it. 
Therefore, when safeguarding an intervention, it is important to consider the effects on 
behaviour when the intervention technique is no longer present and to think about how 
to make a connection between the desired behaviour and people’s intrinsic motivation 
in order to perpetuate the behaviour. In all cases – whether the intervention is effective 
for a long time, only temporarily, or not at all – it makes sense to think about what the 
next	steps	should	be.	To	know	exactly	what	follow-up	steps	are	needed	in	a	specific	
situation,	it	can	help	to	look	into	the	following	flow	chart	[Supplement	6.1	Flowchart	
Safeguarding].

6.2 Scaling up the solution
If an intervention works well for a certain group or case and the target behaviour is 
desired in more places, a decision can be made to expand the intervention to new 
places.	It	is	important	to	realise	that	an	intervention	may	be	specifically	designed	to	fit	
a	specific	target	group	in	a	specific	situation.	It	is	not	necessarily	guaranteed	that	an	
intervention will maintain its effectiveness in a new context and for a different target 
group. It is therefore important to think carefully about how differences in the new 
situation may affect effectiveness. The previously mentioned example of an eHUBs 
challenge could also be used with new organisations after successful implementation 
– in that case the intervention would be scaled up. However, it is questionable whether 
the game element of a challenge is equally motivating for every team. After all, not 
only do people differ in the extent to which competition motivates them, but also the 
degree of closeness or cohesion within teams can play a decisive role in the success 
of the upscaled intervention. In other words, when scaling up a solution, it is always 
necessary to study carefully in advance the extent to which the new situation differs 

9 Check. (2021). Coins zorgt voor 40% minder klachten over foutgeparkeerde scooters. 
 Retrieved 26 April 2022 from 
 https://ridecheck.app/nl/newsroom/coins-zorgt-voor-40-minder-klachten-over-foutgeparkeerde-scooters

from the current situation (circumstances, time, and target group) and whether or not 
the	specific	intervention	might	be	appropriate.	In	order	to	know	exactly	which	follow-up	
steps	are	needed	in	this	situation,	it	can	help	to	look	at	the	flow	chart	mentioned	in	6.1	
[Supplement	6.1	Flowchart	Safeguarding].

Depending	on	how	specific	or	how	generic	an	intervention	is,	it	can	be	implemented	
on	a	larger	scale	after	some	modification.	This	generally	involves	more	people	than	
the initial smaller-scale intervention. In some cases, it may be desirable to appoint a 
third	party	to	carry	out	the	implementation.	However,	this	usually	means	that	the	final	
implementation is distanced from the team that originally developed the intervention, 
and there is therefore a greater risk that the effective elements of the intervention 
will not be fully or correctly implemented. Therefore, in this phase, it is once again 
important to ensure a good transfer of the effective elements of the intervention. In 
addition, there is value in being involved in a more controllable and monitoring manner 
during the process to ensure that the implementation is conducted on the basis of 
behavioural science supported methods.

https://ridecheck.app/nl/newsroom/coins-zorgt-voor-40-minder-klachten-over-foutgeparkeerde-scooters
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Conclusion 

Shared transport (eHUBS) is considered a promising innovation with the potential to 
solve several contemporary urban mobility problems. In order to maintain and improve 
accessibility, air quality, and liveability of cities in the future, a transition from fossil-
fuelled transport to clean shared transport needs to take place. Although technological 
possibilities and economic opportunities are necessary to enable the use of shared 
mobility	at	first,	transition	science	and	behavioural	science	teach	us	that	these	aspects	
alone are not enough to shift people’s behaviour towards more sustainable modes of 
action. To promote the use of shared transport (eHUBS) – and to reduce fossil-fuelled 
transport – it is important to take into account the most important drivers and barriers 
for human behaviour. Knowing what motivates people to use this cleaner form of 
transport, and what keeps them from using it, ultimately determines the success of 
shared transport interventions in resolving urban challenges. 

The materials in this toolkit have been designed to guide cities through the essential 
steps	for	facilitating	the	desired	behaviour	change.	By	first	determining	the	kind	
of mobility behaviour that is actually needed to solve the challenges a certain city 
faces and what current behaviour the target group needs to change (Step 1), a city 
is	ready	to	dive	more	deeply	into	the	specific	drivers	of,	and	barriers	to,	the	desired	
behaviour (Step 2). Next, guiding them through the process of choosing the most 
relevant behavioural determinants (Step 3), examples of successful interventions 
and instructions are given to help cities think of interventions that target the relevant 
behavioural determinants of their target group (Step 4). Finally, cities are guided 
through the step of actually implementing an intervention, evaluating whether it has 
been effective (Step 5), and deciding what steps are needed to sustain the behaviour 
change in the long term (Step 6). 

We hope that, by explaining the necessary steps for behaviour change and providing 
instructions	and	relevant	examples,	this	toolkit	will	help	cities	realise	all	the	benefits	
that shared transport has to offer.
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CASE STUDY: AMSTERDAM


Goal 
Creating space on the street, citizens choose for more clean and active 
means of transport. 


Goal 
Creating space on the street, citizens choose for more clean and active 
means of transport. 


Target group
Citizens of Amsterdam.
Target group
Citizens of Amsterdam.


Target behaviour
Less car ownership, less trips with own car and more healthy and green 
trips.
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Percentage of young people aged 18-29 
who own at least 1 private car.


Percentage of Amsterdam residents aged
18 and over who own at least 1 car. so


ur
ce


: M
un


ic
ip


al
ity


 o
f A


m
st


er
da


m
, A


m
st


er
da


m
se


 T
he


rm
om


et
er


 v
/d


 
be


re
ik


ba
ar


he
id


REDUCTION CAR OWNERSHIP IN AMSTERDAM
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DAILY TRIPS AMSTERDAM


Journeys within/from/to 
Amsterdam by citizens per 
business day (2017)
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DAILY TRIPS PER NEIGHBOURHOOD
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SHORT TRIPS AMSTERDAM
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Journeys shorter than 7.5 kilometres by car, 
as % of all journeys by residents of the city 
district.
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INTERVIEWS
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Weesperzijde neighbourhood
• Residents already show 


desired behavior
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BOTTOM LINE CASE STUDY AMSTERDAM


Psychology for sustainable cities | AUAS | Interreg meeting 23/10/2019


►Car use is already low in Amsterdam
►Short trips are not done by car
► In Amsterdam neighbourhood eHUBS are aimed at short to medium long 


trips
►Possible that: ebikes and cargobikes will not directly change car use 


►Risk: Placing e-hubs may create additional vehicle movement and 
energy use





		To use or not to use�shared mobility for emission free cities

		Take away

		Behavior change is needed

		steps

		Case study: Amsterdam

		Reduction car ownership in Amsterdam

		Slide Number 7

		Daily trips per neighbourhood

		Short trips AMsterdam

		interviews

		Bottom line case study Amsterdam

		puzzle

		steps

		Behavior change is needed

		Behavior analysis

		Step 3. existing knowledge & �Step 4. Verification in context

		Factsheet

		Behavior change is needed

		Facilitating ehub is not enough

		Facilitating ehub is not enough

		Facilitating ehub is not enough

		Determinants

		Questions to consider






Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1
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Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Does the possibility exist to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan on how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, which 
benchmarks will be included in the evaluation and when will those 
benchmarks be considered as adequate? Also include what kind of 
steps you would take when the pre-specified benchmarks aren’t met 
at the next evaluation phase?


Option 2: Would it be possible to achieve your city’s goal (e.g. reduc-
ing CO2 emissions) even faster by upscaling the current intervention? 
In other words – would it be beneficial to expand an intervention, 
targeted at stimulating the use of eHUBS, to new neighborhoods or 
groups in your city? 


Find out which kind of neighborhood or group 
would be a promising target group by going 
back to step 1 and using the ‘praatplaat’. When 
you’ve decided what your new target group will 
be, determine to what extent this new target 
group differs from the neighborhood or group 
that the current intervention was designed for. 
If they are very similar, you’re able to use the 
current intervention as it is. If that’s not the 
case, it would be wise to go back to step 2 in 
which you will study the local context specifical-
ly for this group.


 Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it’s not possible to continue the intervention in it’s current 
form due to limited money budgets or a shortage of human resourc-
es, it might be useful to design a smaller form of the current interven-
tion. First, find out which behavioral factors were targeted in the 
current intervention and what kind of techniques were used to 
influence those. Afterwards, determine which kind of techniques 
were especially effective in achieving the desired behavior. Go back 
to step 4 (designing) and brainstorm on new and smaller forms of 
these effective techniques. 


Option 2: If it’s not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organizations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention.


NO


Find out what has caused the sudden drop in effectiveness by going 
back to step 2 (Researching the local context). At what point in time 
did the eHUBS use drop? Did it take place simultaneously with an 
unexpected widespread external change (e.g. COVID restrictions, 
price fluctuations) or did something change the public opinion  about 
shared mobility (e.g. a negative news item in the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it’s clear what has caused the (temporary/partly) ineffectiveness, the next 
step would be to go back to step 4 (Designing – Develop behavioral interven-
tion) and decide whether an additional intervention is needed or whether the 
current intervention needs to be redesigned completely. If an additional 
intervention is needed, brainstorm on techniques that could target the specific 
behavioral factor(s) that haven’t been addressed in the first intervention and 
think of ways to incorporate those new techniques into the existing interven-
tion. If the current intervention needs to be redesigned completely (e.g. 
because the new target group differs), it might be best to dive a little deeper 
into step 2 (Researching the local context) one more time before designing a 
new intervention. When the implementation of the additional or new interven-
tion has been completed, make sure to properly evaluate the effectiveness 
again and re-run the flowchart to see what steps to take next.


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that 
hasn’t been using the eHUBS. Do so by going back to step 2 
(Researching the local context) and organizing interviews with the 
two groups or by distributing short surveys in both groups. If this it’s 
not possible due to time or money limitations, it might be useful to 
look into the socio-demographic information you might have (age, 
gender, zip code, etc.) and search for literature online about why, for 
example, certain age groups might use shared mobility. 


NO, NOT AT ALL
Find out how it’s possible that the intervention didn’t have any signifi-
cant effects by going back to step 2 (Researching the local context). 
For example by conducting interviews or distributing surveys among 
the target group to gather information on what prevented them from 
using the eHUBS. Visiting the locations of the eHUBS could also be 
useful to find out if the visibility, availability and ease of use was at the 
desired level during the intervention period or if there were any other 
problems that made it harder to use eHUBS (e.g. vandalism). 
Feedback from users to providers of the eHUBS could also provide 
insight into what aspects of the eHUBS (intervention) didn’t align with 
the needs and wishes of the target group.
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For example:


KNOWLEDGE


practical knowledge about shared mobility services


benefits of shared mobility use


SKILLS


digital skills


electric driving and charging skills


travel skills


For example:


REFLECTIVE 


Reflective


willingness to pay


safety and hygiene


perceived hassle


flexibility


environmental motives


social motives


hedonic motives (“fun factor”)


trust in service providers


psychological ownership


status


AUTOMATIC


inertia


habits


For example:


PHYSICAL OPPORTUNITY


accessibility/density vehicles


parking convenience


online accessibility


visibility


triability


costs


SOCIAL CONTEXT


norms


Capability Motivation Opportunity


Categorize barriers


Amsterdam Nijmegen Leuven


Target 
group


Desired
behaviour


Proposi-
tion


Residents. End users and the providers of shared mobility
Local authorities want to focus on behavioral changes: that end users will 
start sharing modalities and also travel more multimodally;
2) that the sub-mobility systems will cluster together with other (or 
sometimes even the same) transport modes depending on the convenience 
of the end user
The priority lies with people who travel from outside to the center (within the 
Leuven ring road). They can be residents, but they can also be students, 
tourists or commuters


For the time being mainly residents. We choose locations where new homes 
are built (which means that new residents have to develop new habitual 
behavior) or locations where there is already energy tin the neighbourhood 
to live more sustainable. The energy is now mainly present in neighborhoods 
with relatively high education and incomes, but there is also interest in 
dukenburg, which is a different type of neighborhood.


People have to experience a certain kind of freedom: they can use the means 
of transport that is most suitable for their journey at that time and not crawl 
like a zombie behind the wheel of their own car.


Decrease car ownership and car use (fewer car rides) and more active and 
green choices of mobility.


Traveling towards or within the city center:
• reduced car ownership
• reduced car use
• use of partial mobility systems
• park at the parking places at the outskirts of the city (or drop off at a park & 


ride) and switch to a soft (partial) mobility system
• increasing the use of soft (partial) mobility systems and public transport
• increase multimodal travel


Desired behavior: people making a conscious choice for a trip every time. 
Grab a delivery bike for the groceries instead of the car. Enjoy the outdoors 
when you cycle instead of driving a car. Drive past the traffic jam laughing.� 


How do you ensure that people from Amsterdam own and use fewer cars 
and more often opt for an active or green modality.


The more traffic movements there are at a given location, the easier it must 
be to use a low-impact vehicle. Desired behavior: Traveling with the means of 
transport with the lowest impact on the shared space.


How do you break the habitual behavior of residents for cars and stimulate 
them to make a conscious choice for a means of transport per journey?
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Questions that help to identify the problem behavior and define the target behavior
This worksheet can be used for zooming in to problem and target behaviors.


GOAL


TARGET 
GROUP


STARTING
POINT


TARGET 
BEHAVIOUR


city (area)


Brainstorm which goals are relevant for 
your city and write them down. 
Choose one goal together to focus on.


Sometimes you can identify sub-groups


Brainstorm which target groups are 
involved in the goal(s).
You can focus on more than one group, 
but often a narrower focus results in 
more specific and tailormade 
interventions which are -in general- 
more effective.


To achieve the main goal, the target 
group should do something. Define this 
“something” on an abstract level e.g. 
“reduce car use”.


At the level of target behaviour you can 
formulate very specific behaviour e.g. 
“target group should use  for trips under 
7.5 km active means of tranport -such as 
walking and cycling- and not use their 
cars.”Sometimes sub-starting points can be 


identified as well: make sure you 
capture these.


What is the goal?  


Why is this goal important?  
 


What is the problem?   


What is the core of the problem?  
 


Who is involved in the problem?  
 


What exactly is the 
problembehaviour?  


State exactly what the parties 
involved are doing that is 
causing the problem.   


What are possible causes of the 
problembehaviour?   


Who is carrying out the 
problembehaviour?   


What are characteristics of the 
target group?   


What other parties are involved 
and what is their role?   


What is the desired 
targetbehaviour?   


Who performs the 
targetbehaviour?   


Where does the target group 
perform the targetbehaviour?  


When does the target group 
perform the targetbehaviour?
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GOAL


TARGET 
GROUP


STARTING
POINT


TARGET 
BEHAVIOUR


city (area)
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Questions that help to identify the problem behavior and define the target behavior
This worksheet can be used for zooming in to problem and target behaviors.


GOAL


TARGET 
GROUP


STARTING
POINT


TARGET 
BEHAVIOUR


city (area)


Brainstorm which goals are relevant for 
your city and write them down. 
Choose one goal together to focus on.


Sometimes you can identify sub-groups


Brainstorm which target groups are 
involved in the goal(s).
You can focus on more than one group, 
but often a narrower focus results in 
more specific and tailormade 
interventions which are -in general- 
more effective.


To achieve the main goal, the target 
group should do something. Define this 
“something” on an abstract level e.g. 
“reduce car use”.


At the level of target behaviour you can 
formulate very specific behaviour e.g. 
“target group should use  for trips under 
7.5 km active means of tranport -such as 
walking and cycling- and not use their 
cars.”Sometimes sub-starting points can be 


identified as well: make sure you 
capture these.


What is the goal?  


Why is this goal important?  
 


What is the problem?   


What is the core of the problem?  
 


Who is involved in the problem?  
 


What exactly is the 
problembehaviour?  


State exactly what the parties 
involved are doing that is 
causing the problem.   


What are possible causes of the 
problembehaviour?   


Who is carrying out the 
problembehaviour?   


What are characteristics of the 
target group?   


What other parties are involved 
and what is their role?   


What is the desired 
targetbehaviour?   


Who performs the 
targetbehaviour?   


Where does the target group 
perform the targetbehaviour?  


When does the target group 
perform the targetbehaviour?


GOAL


TARGET 
GROUP


STARTING
POINT


TARGET 
BEHAVIOUR


Amsterdam...


... Provides access to e-transport for all


... Increases quality of life through more (green) space


... Remains accessible


... Becomes CO2 neutral


residents visitors 
(commuters)


tourists


residents with car


residents without car


reduce car use reduce car ownership


prevent car purchaseencourage getting 
rid of car


Car owners in the xxx neighbourhood 
try out a shared electric car at least 
twice in the first half year after 
installation of the e-hub.


Car owners in the xxx neighbourhood do not 
use their cars for short trips (under 7.5 km) but 
instead make use of active means of transport 
such as walking and cycling.


Car owners in the xxx neighbourhood use
e-bikes/e-cargoobikes/e-scooters for trips less 
than 15 km from their address instead of their 
private car.


Car owners in the xxx neighbourhood do not 
use their car but other means of transportation 
for their daily commute.


Car owners in the xxx neighbourhood do not 
park their car in theirneighbourhood but 
outside the city centre of Amsterdam.


Car owners in the xxx neighbourhood 
consciously choose a mode of transport for
for each journey.
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Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1
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Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Is it possible to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan for how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, what 
benchmarks will be included in the evaluation, and when will those 
benchmarks be considered as adequate? Also include the kind of 
steps that you would take if the pre-specified benchmarks are not 
met at the next evaluation phase.


Option 2: Would it be possible to achieve your city’s goal (e.g. 
reducing CO2 emissions) even faster by upscaling the current 
intervention? In other words – would it be beneficial to expand an 
intervention, targeted at stimulating the use of eHUBS, to new 
neighbourhoods or groups in your city?


Find out the kind of neighbourhood or group that 
would be a promising target group by going back to 
Step 1 – Scoping, and using the talk sheet 
(Supplement 1.4 in the Toolkit). When you have 
decided what your new target group will be, 
determine the extent to which this new target 
group differs from the neighbourhood or group for 
which the current intervention was designed. If 
they are very similar, you can probably use the 
current intervention as it is. If that is not the case, it 
would be wise to go back to Step 2 – Mapping 
(section 2.2. Researching the local context) , in 
which you will study the local context specifically 
for this group.


Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it is not possible to continue the intervention in its 
current form due to limited financial budgets or a shortage of human 
resources, it might be useful to design a smaller form of the current 
intervention. First, find out the behavioural factors that were targeted 
in the current intervention and the kind of techniques used to 
influence those. Afterwards, determine the kind of techniques that 
were especially effective in achieving the desired behaviour. Go back 
to Step 4 of the SPARK research process – Designing, and brainstorm 
on new and smaller forms of these effective techniques.


Option 2: If it is not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organisations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention. 


NO


Find out what has caused the sudden drop in effectiveness by going 
back to Step 2 – Mapping (section 2.2 Researching the local context). 
At what point in time did the eHUBS use drop? Did it take place 
simultaneously with an unexpected widespread external change 
(e.g., COVID restrictions, price fluctuations) or did something change 
public opinion about shared mobility (e.g., a negative news item in 
the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it is clear what has caused the (temporary/partial) ineffectiveness, the next 
step would be to go back to Step 4 – Designing (section 4.1 Develop 
behavioural intervention) and decide whether an additional intervention is 
needed or whether the current intervention needs to be redesigned 
completely. If an additional intervention is needed, brainstorm on techniques 
that could target the specific behavioural factor(s) that were not addressed in 
the first intervention and think of ways to incorporate those new techniques 
into the existing intervention. If the current intervention needs to be 
redesigned completely (e.g., because the new target group differs), it might be 
best to dive a little deeper into Step 2 – Mapping (section 2.2 Researching the 
local context) once more before designing a new intervention. When the 
implementation of the additional or the new intervention has been 
completed, make sure to properly evaluate its effectiveness again and re-run 
the flowchart to see what steps to take next. 


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that has 
not been using the eHUBS. Do so by going back to Step 2 - Mapping 
(section 2.2 Researching the local context) and organising interviews 
with the two groups or by distributing short surveys in both groups. If 
this is not possible because of time or money limitations, it might be 
useful to look into the sociodemographic information that you might 
have (age, gender, zip code, etc.) and search for literature online 
about why, for example, certain age groups might use shared 
mobility.


NO, NOT AT ALL


Find out why the intervention did not have any significant effects by 
going back to Step 2 – Mapping (section 2.2 Researching the local 
context); for example, by conducting interviews or distributing 
surveys among the target group to gather information on what 
prevented them from using the eHUBS. Visiting the eHUBS locations 
could also be useful for finding out whether the visibility, availability, 
and ease of use were at the desired level during the intervention 
period or whether there were any other problems that made it 
harder to use eHUBS (e.g., vandalism). Feedback from users to the 
eHUBS providers could also provide insight into the aspects of the 
eHUBS (intervention) that did not align with the needs and wishes of 
the target group.


Steps refer to the SPARK research 
process in the Toolkit.


Behaviour


Motivation


Ca
pa


bi
lit


y
Opportunity


Instructions for using COM-B model in determining directions 
for intervention.
The COM-B model can be used as a tool to determine promising 
intervention directions. This can be done by following the next 
steps, also explained in the blank editable worksheets (pages 3 to 
5):
1. Define the target behavior (see Step 1. Explore) and fill it in at 


'Behavior' in the model.
2. Make a longlist of all behavioral factors that influence behavior, 


based on the insights obtained from the literature and from 
practical research (see Step 2.1 Explore existing knowledge and 
2.2 Investigate local context).


3. Classify each behavioral factor under 'Capacity', 'Motivation', 
and/or 'Opportunity' in the model. 


4. Create an overview of the behavioral factors that influence the 
target behavior. 


Figure 1. COM-B model


COM-B model
The COM-B model is an evidence-based behavioural model that 
shows what conditions are necessary for behaviour to occur. The 
model was developed by Michie ++ (2011) and is part of the 
behaviour change wheel. The model can be used to analyze 
behaviour, by providing insight into the factors that hinder or 
stimulate behaviour. These insights can be used to develop 
interventions aimed at changing that behaviour. 


The model states that behavior is part of an interactive system, in 
which behaviour occurs when people are capable and motivated, 
and when the environment does not get in the way of the 
behaviour. In this model, this is reflected in three components:
• Capacity: Refers to the degree to which a person is physically 


and/or mentally capable of exhibiting the behaviour. A 
distinction is made between physical and psychological capacity. 
Physical capacity is includes skills, physical strength, and 
endurance. Psychological capacity covers knowledge and mental 
processes required for the behavior.


• Motivation: Includes all factors that are related to people’s 
motivation. This includes both conscious motives (including 
intentions, plans, evaluations) and unconscious motives 
(including emotions, reflexes, impulses). 


• Opportunity: All factors external to an individual that enable, 
induce, or obstruct behavior. This involves factors in the social 
environment, like interpersonal influences, social cues and 
norms. Furthermore, it also involves factors in the physical 
environment such as the design of the environment and the 
resources people have access to.


Besides the direct influence of the components on behavior, these 
three components also influence each other through Motivation 
(see Figure 1). When researching behavior and developing 
behavioral interventions, the COM-B model can be used as a 
framework. The behavioral factors that follow from the research 
can be categorized into one of the three components. Doing this, 
an overview arises showing all factors that influence the behavior. 
This overview provides insight in the largest and most important 
barriers to behavior, which may be used as input for developing 
effective behavior change interventions


Prioritizing behavioural factors
This worksheet offers instructions on how to prepare and organise 
a convergence session that focuses on the selection of appropriate 
behavioural factors that are most helpful in changing behaviour. 
This exercise is appropriate only after step 2 in de SPARK-model 
that provided insight into the factors that hinder or stimulate the 
target behaviour. This long list of behavioural factors that play a role 
in the target behaviour can be brought back in the convergence 
session to a short list of factors that are most likely to be influenced 
with one or more interventions. 


To estimate the impact of the factors on behaviour, the first step is 
to look at the available data. Ideally, various sources (literature, field 
research, expert interviews etc.) are consulted. To determine the 
most suitable behavioural factors, a careful weighing is made within 
the available knowledge. This is an iterative and qualitative intuitive 
process. Below, instructions are described for preparing and 
organising the selection of suitable behavioural factors.


Goals convergence session
The purpose of the convergence session is to answer the following 
question: what are the most important factors that are driving or 
holding back the target behaviour?


Preparation
Knowledge groundwork
Before starting the convergence session, it is necessary that the 
session participants are aware of the target group, the target 
behaviour, and the context in which the target behaviour takes 
place. They should be informed about all factors from step 2 and 
what these factors mean in actual practice. It should also be clear 
whether it is a limiting or a stimulating factor. The COM-B helps to 
structure the multitude of information: present the factors in 
columns of capacity, opportunity, and motivation. Explain what the 
factors mean to understand what they mean in practice, for 
example by having colleagues look at some descriptive data/quotes 
to get a good idea of the results of the data collection.


Material 
This session can be done in a physical space or online. Online, you 
need a digital tool to work together in an online environment such 
as Miro. If you come together in real life, four flips, post-its and 
markers are all you need. Make 4 axis charts with 'realistic' on the 
y-axis and 'impact' on the x-axis, see Figure 1. Also make a list of 
which behaviour factors you want to classify available to the 
participants.


Example 
This exercise in The Research Group for determining relevant 
factors for increasing car owners uptake of eHUBs in Amsterdam 
resulted in the following axis system. 


Re
al


is
tic


Impact


Figure 1 Axis system prioritizing behavioural factors


Working method
During the convergence session, you use the following two 
parameters to determine whether a factor is appropriate: 1) Does 
this factor have the potential to impact the target behaviour? 2) Is it 
realistic to influence this factor or is it, for example, a robust 
immutable personality trait?  


Divide the group into subgroups. Per subgroup (minimum of two 
persons) the factors are classified in a system of axes. On the x-axis 
is impact. On the y-axis realistic. In this way the factors are 
prioritised. After each subgroup has placed the factors on the grid, 
the results of each subgroup are compared. This is followed by a 
plenary discussion in which each sub-group substantiates why they 
have placed the factors in certain positions on the system of axes. 
The aim is that after the plenary discussion, consensus will be 
reached, and one system of axes will remain with factors that 
everyone agrees with.


It may be useful to involve the client in the parameter "Is it realistic 
to influence this factor?". This requires an indication of what 
investment it would take to influence the behavioural factor and it 
is up to the client to indicate whether such an investment is 
practically feasible.


Output
The result of this exercise is a qualitative categorisation of factors 
that gives an indication of key behavioural factors (shortlist). The 
axis system can be divided into four quadrants. Namely:


Limited
Low impact, but realistic


Ineffective
Low impact and unrealistic


Promising
Impactful and realistic


Challenging
Impactful, but less realistic


Figure 2 Example axis system prioritising behavioural factors car owners in Amsterdam 


Questions to think about when implementing an intervention
The type of intervention determines the steps that need to be taken. There are, however, some generalities 
to think about. These questions will help. The completed worksheet gives an idea of what to think about 
when implementing an intervention. The worksheet is completed using the Fynch app as an intervention.


Intervention:........................... Description


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


Intervention: Fynch app Description
By means of this app, the target group is made aware of 
its own CO2 emissions in order to stimulate its members 
to travel more economically (and to use eHUBs).


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


The trial took place between November 2021 and 
December 2021. Evaluation of the results will take 
until approximately May 2022.  


One example of what disrupted the planning during 
the Fynch project was a new IOS update for iPhone. 
This update disturbed some participants’ location 
facility so that not all travel movements were 
registered. This was overcome by asking participants 
afterwards whether all their trips had been registered 
correctly. This could then at least be taken into 
account during the data analysis.


In Amsterdam, there is a restriction that nothing can 
be changed in the physical environment while 
intervening. An app is therefore very suitable. In 
Nijmegen however, it is permitted to intervene in 
public spaces. These kinds of restrictions have 
implications for the implementation of the 
intervention.


Contact with communication advisor about other 
initiatives to stimulate shared transport to link up with 
or to deviate from.


Fynch Smart Mobility takes care of the technical side 
of the app. It developed the app and manages the 
app. 
The Research Group Psychology for Sustainable Cities 
develops measuring instruments, measures the effect 
of the intervention, and conducts research on 
behavioural determinants. 
TU Delft analyses data on travel movements.  
The municipality is the client and the provider of 
funds.


Not yet known.


Worksheet Example completed worksheet with Fynch app


Example of behavioural factors with behavioural techniques
In this document, examples are given of how various behavioural factors (e.g., normative motive, gain motive, 
self-efficacy, and social norm) can be translated into behavioural techniques. In addition, the content of each 
behavioural technique is formulated in a few sentences. These sentences have been used in a behavioural 
intervention in Amsterdam to encourage people to make more use of electric shared transport. 


Mail 1 – week 1 – Normative motive


Persuasive communication (Guiding individuals and 
environmental agents towards the adoption of an 
idea, attitude, or action by using arguments or other 
means) and arguments (using a set of one or more 
meaningful premises and a conclusion)
• ‘The more vehicles we share, the fewer we need 


and the more space we can make available! For 
example, a private car is parked on average 23 
hours a day and takes up 15 m2 of parking space. 
As much as a large student room! That space can 
be used for more pedestrian and cycle paths, more 
green spaces to relax and play, and for water 
collection during heavy showers. See how a 
neighbourhood can benefit from fewer cars.’


Environmental re-evaluation (Encouraging 
awareness of the negative impact of the unwanted 
behaviour and the positive impact of the wanted 
behaviour)
• ‘Moreover, all shared scooters and more than 50% 


of shared cars are currently electric, and research 
has shown that car-share users drive more 
consciously and as a result drive fewer kilometres.’


Mail 2 – week 2 – Gain motive


Arguments (Using a set of one or more meaningful 
premises and a conclusion)
• ‘Imagine you own a Fiat 500. On average, your own 


Fiat 500 costs you €365 a month. With comparable 
use, a shared car can easily cost you €100 less, 
because you don't have to pay purchase costs, 
insurance costs, and road tax.’


• ‘But that's not all! Not only do you save money and 
time looking for a parking space, but there are also 
other advantages: …’


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities)
• ‘€100 per month! Click here to see a fellow city 


dweller's reason for getting rid of his own car: 
[movie happy with saving: 
https://vimeo.com/566975353 ].’


Direct experience (Encouraging a process whereby 
knowledge is created through the interpretation of 
experience)
• ‘And do you know how much you can save? Try 


shared mobility (last week's discount is still valid).’ 
• Provide contingent rewards (Praising, encouraging, 


or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• ‘Are you curious about how much you can save? 
Check the website of Nibud 
[https://www.nibud.nl/consumenten/wat-kost-een-
auto/] for the average monthly cost of your car and 
calculate the cost of a shared car for your situation 
via ritjeweg.nl [ https://ritjeweg.nl/].


Mail 4 – week 4 – Social norm


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities) (upward comparison may help in setting 
better goals; downward comparison may help in 
feeling better or more self-efficacious)
• ‘More and more Amsterdammers make use of 


shared transport ...’
• ‘Three out of five city dwellers consider…’
• ‘Nationwide increase in use of shared cars…’
• ‘You have used ... shared transport in the past three 


weeks.’


Modelling (Providing an appropriate model 
reinforced for the desired action) 
• Comparison with other city residents


Mail 3 – week 3 – Self-efficacy


Goal setting (Prompting a person to plan what to do, 
including a definition of goal-directed behaviours 
that result in the target behaviour)
• Scenario sketches for means of transport: ‘Easy 


parking in the city centre or a trip outside the ring 
road? Then use a shared car!’ – Also included with 
other means of transport. 


Cue altering (Teaching the changing of a stimulus, 
either consciously or unconsciously perceived, that 
elicits or signals a behaviour)
• Scenario sketches for means of transport: ‘Having a 


party this weekend? Easily get all your big shopping 
done with a share-basket bike....’ – Also appears 
under other means of transport.


Verbal persuasion (Using messages that suggest that 
the participant possesses certain capabilities)
• ‘You must have saved CO2 already, nice going!’
• ‘With a few steps, your fridge is filled and you are 


ready for the party.’
• ‘See below how easy it is to rent one of the shared 


scooters and drive off immediately.’
• ‘And the great thing...? It's super easy!’


Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)
• Discount codes for shared transport
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For example:


KNOWLEDGE


practical knowledge about shared mobility services


benefits of shared mobility use


SKILLS


digital skills


electric driving and charging skills


travel skills


For example:


REFLECTIVE 


Reflective


willingness to pay


safety and hygiene


perceived hassle


flexibility


environmental motives


social motives


hedonic motives (“fun factor”)


trust in service providers


psychological ownership


status


AUTOMATIC


inertia


habits


For example:


PHYSICAL OPPORTUNITY


accessibility/density vehicles


parking convenience


online accessibility


visibility


triability


costs


SOCIAL CONTEXT


norms


Capability Motivation Opportunity


Categorize barriers


Amsterdam Nijmegen Leuven


Target 
group


Desired
behaviour


Proposi-
tion


Residents. End users and the providers of shared mobility
Local authorities want to focus on behavioral changes: that end users will 
start sharing modalities and also travel more multimodally;
2) that the sub-mobility systems will cluster together with other (or 
sometimes even the same) transport modes depending on the convenience 
of the end user
The priority lies with people who travel from outside to the center (within the 
Leuven ring road). They can be residents, but they can also be students, 
tourists or commuters


For the time being mainly residents. We choose locations where new homes 
are built (which means that new residents have to develop new habitual 
behavior) or locations where there is already energy tin the neighbourhood 
to live more sustainable. The energy is now mainly present in neighborhoods 
with relatively high education and incomes, but there is also interest in 
dukenburg, which is a different type of neighborhood.


People have to experience a certain kind of freedom: they can use the means 
of transport that is most suitable for their journey at that time and not crawl 
like a zombie behind the wheel of their own car.


Decrease car ownership and car use (fewer car rides) and more active and 
green choices of mobility.


Traveling towards or within the city center:
• reduced car ownership
• reduced car use
• use of partial mobility systems
• park at the parking places at the outskirts of the city (or drop off at a park & 


ride) and switch to a soft (partial) mobility system
• increasing the use of soft (partial) mobility systems and public transport
• increase multimodal travel


Desired behavior: people making a conscious choice for a trip every time. 
Grab a delivery bike for the groceries instead of the car. Enjoy the outdoors 
when you cycle instead of driving a car. Drive past the traffic jam laughing.� 


How do you ensure that people from Amsterdam own and use fewer cars 
and more often opt for an active or green modality.


The more traffic movements there are at a given location, the easier it must 
be to use a low-impact vehicle. Desired behavior: Traveling with the means of 
transport with the lowest impact on the shared space.


How do you break the habitual behavior of residents for cars and stimulate 
them to make a conscious choice for a means of transport per journey?


Instructions for using the worksheet


1. Define target behavior
How to fill in worksheet:
• Complete the target behavior (from Step 1. Explore).


2. Longlist behavioral factors.
How to fill in worksheet:
• Make a longlist of the behavioral factors for the target behavior found in the literature 


and practice. To do this, use the column entitled ‘Behavioral Factor'.
• In the column ‘Description of Behavioral Factor,’ you can provide a description and 


explanation of the behavioral factor: what does the factor entail?
• In the ‘What does this mean in practice?’ column, fill in what this means for the target 


audience. How does the behavioral factor resonate with them? Formulate this from 
the perspective of the target audience. Begin each sentence with "I ....".


3. Differentiate between "Capacity," "Motivation," and/or "Opportunity. 
How to fill in worksheet:
• In the last column, ‘Capacity, Motivation, or Opportunity?’ fill in the component to 


which the behavioral factor belongs to.
• In the 'Overview of Behavioral Factors' worksheet, insert all behavioral factors to 


create an overview of the factors


Fill-in worksheet: applying the COM-B
Example filled in work sheet*


Behavioural 
factor


Description of behavioural 
factor


What does this mean in 
practice?


Capacity, 
Opportunity or 
Motivation?


Know the advantages of the 
target behavior and 
disadvantages of the problem 
behavior.


• I know that my car use has 
negative impacts on the 
environment


• I know I can park shared cars 
anywhere in the city 


CapacityKnowledge


Perceived 
usefulness


Habits


Outcome of a cost-benefit 
analysis. Estimate of the added 
value of implementing the 
behavior.  


• It is important to me that I can 
transport a lot of stuff with my 
vehicle and this is one of the 
motivations for my doing so 


• I think it is important for my 
travel behavior to be 
sustainable and this is one of 
the motivations for my actions


Automatic behaviors of which the 
execution is unconscious and 
requires little to no thinking. 


• I always travel to work the same 
way, I don't think about it 
consciously


Motivation


Motivation


* Behavioral factors for illustration. Overview is not complete. For the correct and complete overview 
of determinants of shared transport use by motorists, see research eHUBS conducted by the HvA, 
Research group Psychology for Sustainable Cities via www.hva.nl/duurzamestad. 
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Fill-in worksheet COM-B Overview of behavioural factors


The target behavior is stated as follows.……………………………………………………………………………………………………………


Behavioural factor Description of 
behavioural factor


What does this mean in 
practice?


Capacity, 
Opportunity or 
Motivation


I....


Target behaviour


Capacity


Motivation


Opportunity
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1. Introduction
To fight climate change, the Netherlands aims to reduce its total CO2 emissions by 55% by 2030. 
Road traffic, which accounts for 21% of total Dutch CO2 emissions, is the second most polluting 
sector in the country. This problem only seems to be getting worse: on January 1, there were 8.9 
million passenger cars, 1.7% more than a year earlier (Statistics Netherlands, 2022). CO2 emissions 
from road traffic will therefore increase rather than decrease if no action is taken.


Electric shared transport is seen as one solution for reducing CO2 emissions from passenger cars 
(Martin & Shaheen, 2011; Metz, 2013; Santos, 2018). In shared transport, vehicles are not privately 
owned, but rather shared by several people. This sharing can be commercial, in the form of a 
service where the customer pays only for use, or private, where the cost of the car is shared among 
the users. The potential CO2 gains from electric shared transport are two-fold. On the one hand, 
the cleaner electric motor emits less CO2 per kilometre than the fossil-fuel motor (Katzev, 2003). 
On the other hand, the number of cars is reduced: studies show that one shared car can replace 
as many as 23 private cars, and fewer kilometres are clocked up per vehicle when people switch to 
shared transport (Martin et al., 2016; Viegas et al., 2016). 


However, the potential CO2 reductions from electric shared transport can be realised only when 
people start making trips using cleaner electric shared transport instead of their currently more 
polluting transport modes. When shared transport is used instead of modes that are already 
sustainable such as walking, cycling, or public transport, CO2 emissions can even increase. For 
maximum CO2 gains, it is therefore essential that people start using electric shared vehicles 
instead of the fossil-fuel car. Realising the promising potential of shared transport for reducing 
CO2 emissions thus seems to depend mainly on inducing a specific target group – car owners with 
fossil-fuel cars – to adjust its travel behaviour. Ultimately, this group must make the switch and 
exchange the private car for electric shared transport. 


In essence, the transition from the polluting private car to electric shared transport is a behavioural 
issue. Car owners must exchange their own private car for electric shared transport. How can they 
be encouraged to do so? What are the (psychological) triggers and barriers that motivate this target 
group to make the switch or, on the contrary, prevent them from making the switch? In this paper, 
the results of a literature review are used to answer these questions. The insights offer avenues 
for solutions that can be used in the development of interventions aimed at stimulating the use of 
shared transport and reducing car ownership. 


1.1 Understanding the behavioural determinants of motorists’ use of shared transport


The potential benefits of electric shared transport in terms of reducing CO2 emissions can be 
realised only when car owners exchange trips in their own fossil-fuel cars for trips in cleaner 
shared vehicles. Behavioural change is needed: people need to make different choices, break 
current patterns, and form new habits. An obvious precondition for this change is the presence of 
sufficient shared vehicles in the vicinity of the target group. However, behavioural sciences show 
that it takes more than just facilitating shared vehicles to encourage car owners to switch from 
their own cars to shared transport. 


What is needed to get people moving can be explained using the COM-B model, part of the Behaviour 
Change Wheel (Michie et al., 2011). This model is an evidence-based behavioural model that provides 
insight into the conditions for behaviour. The model is often used in practice for behaviour change 
issues. It contends that behaviour (Behaviour) comes about when three preconditions are met. 
First, people must be mentally and physically capable of carrying out the behaviour (Capability). For 
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example, people must have the right knowledge, skills, and physical strength. Second, people must 
want to perform the behaviour (Motivation). These motivations include both conscious motives 
(think intentions, plans, and evaluations) and unconscious motives (think emotions, reflexes, and 
impulses). Finally, the social and physical environment must provide sufficient opportunity to carry 
out the behaviour, so certainly not hinder and preferably even stimulate it (Opportunity). This 
concerns both the social environment (namely, interpersonal influences, social cues, and norms) 
and the physical environment (think of the layout of the environment and available resources). 


In addition to the direct influence of these 
components on behaviour, the components 
influence one another (see Figure 1). For example, 
possessing the right knowledge or the presence of a 
social norm that matches the behaviour can increase 
the motivation to perform the behaviour.


When one of the three COM-B components is 
missing, the likelihood that the behaviour will be 
implemented is low. For shared transport use, it is 
therefore true that, in addition to the presence of 
shared vehicles, the car owner must have the right 
capacity and motivation. By means of a literature review, we investigated what exactly people 
need to be able to do and by what motives they are driven. This paper presents the results of 
this exploration. In addition to outlining the behavioural factors, we describe the challenges and 
opportunities for inducing car owners to use shared transport.


2. Method
The literature search consisted of a search and an analysis phase. These two phases are explained 
below.


2.1 Literature search strategy


In the search phase of the literature review, articles were sought both on the use of shared 
transport and on reducing car use. A broad approach was chosen because of the small number of 
existing articles on behavioural factors for the use of shared transport and in particular because 
of the lack of articles on behavioural factors for shared transport use by motorists. Using a search 
term scheme, we consulted the databases Google Scholar, JSTOR, SpringLink, and ScienceDirect to 
find scientific articles. Examples of search terms include: shared modalities usage, uptake shared 
mobility, access-based mobility, combined with for example psychological factors or determinants. 
During the search process, the focus was on mobility and products-as-a-service studies that 
focus on (travel) behaviour, use, or related psychological factors such as attitudes and motives. 
Subsequently, a further search was conducted by means of backward and forward reference 
searching: both sources that were mentioned in the found articles and the articles that cited the 
found articles were viewed and consulted when they appeared relevant. This search strategy 
ultimately yielded 101 relevant articles.


2.2 Analysis of articles


The literature analysis was conducted in two steps. The first step covered the study of the found 
(101) articles. Based on these articles, a longlist of behavioural factors that could influence the use 
of shared transport was created. Next, these factors were combined and classified into one of the 
three components in the COM-B model. Both steps are explained below.


Figure 1. Visual representation of the COM-B model
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Step 1: Inventory of behavioural factors from existing literature


Based on the articles studied, a list was compiled of all factors that may play a role in the switch from 
private cars to shared transport. Next, the factors that corresponded in content were combined. 
As an example, all factors about feelings and emotions were merged into the behavioural factor 
‘affective determinants’. The 101 articles finally yielded a set of 23 behavioural factors that may play 
a role in the switch from private cars to shared transport. These behavioural factors were initially 
categorised based on the car owner’s characteristics, shared transport, and the environment.


Step 2: Development of behavioural model based on the COM-B model


The next step in the analysis process was to classify the behavioural factors into the COM-B 
model. Through several brainstorming sessions, we classified the factors into one of the three 
COM-B components. Factors with a lot of overlap were merged. For example, ‘feelings of freedom’ 
and ‘uncertainty about using shared transport’ were combined into the behavioural factor 
‘hedonic motive’. The 23 factors from Step 1 were thus finally compressed into eight behavioural 
determinants. These eight determinants are further explained in the following section.


3. From car owner to shared mobility user: the psychological determinants
Based on a literature review, eight behavioural determinants were identified that play a role in car 
owners’ use of shared transport (see Figure 2). This section explains the various determinants for 
each behavioural component.


3.1 Capability


One of the conditions for car owners to switch to shared transport is having the right knowledge 
and skills. 


Determinant 1. Knowledge


Research shows that lack of knowledge about shared services and how shared transport works can 
deter people from using shared vehicles (Moeller & Wittkowski, 2010). Car owners need to know 


CAPABILITY


1. Knowledge
2. Skills


MOTIVATION


3. Automatic processes:
 Habitual behaviour
 Attentional bias
4. Perceived usefulness:
 Hedonistic
 Costs and benefits
 Normative
5. Self-efficacy
6. Trust in shared mobility providers 


OPPORTUNITY


7. Social environment:
 Descriptive and injunctive norm
8. Physical environment


(ELECTRIC) SHARED 
MOBILITY USE


Figure 2. Behavioural determinants of car owners’ use of shared transport 
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that shared transport exists as a service, where to find the providers and vehicles, and how to use 
the services and vehicles. In addition to driving and using shared vehicles, car owners also need 
knowledge about creating an account, downloading an app, and scheduling a ride with an electric 
(or non-electric) vehicle. This knowledge is a prerequisite for behavioural change, but by itself not 
enough to get people moving. Car owners must also be motivated enough and the environment 
must facilitate the behavioural change. Effective communication about the personal and collective 
advantages of shared transport (e.g., cheaper and more sustainable) and the disadvantages of 
owning a car (many cars on the road), can motivate people to try shared transport, initially while 
keeping their own car but with the long-term objective of discouraging car ownership. 


Determinant 2. Skills


Different skills are needed to use shared transport. For people who have no previous experience 
with shared transport, these are often new skills that need to be learned: for example, how to drive 
and charge an electric shared vehicle, or how to plan the trip taking into account the limitations of 
the battery and the range of an electric vehicle, but also using the mobile app to reserve and unlock 
a means of transport is an action that is new. Research shows that the lack of the right digital and 
technological skills can hinder the use of a new technological innovation such as (electric) shared 
transport (Hsiao et al., 2018; Wang et al., 2003). In addition, a journey using shared transport is 
almost never door-to-door using a single transport mode. Someone has to go to the place where 
the vehicle can be picked up, but also the trip itself is often multimodal: a shared transport trip is 
regularly part of a whole chain of vehicles. Think, for example, of a trip where someone travels to 
the railway station by bike, from there they take the train, and then they borrow a shared bike at 
their destination. The use of such a chain of transport modes requires different skills. Research 
shows that people with low multimodal travel skills are less likely to use shared transport (Alonso-
González et al., 2017). Research also shows, however, that these skills develop well. A Swedish 
experiment around long-term trials of shared transport showed that people with little multimodal 
travel experience, such as car owners, developed new skills and routines during the experiment, 
resulting in a decrease in private car use (Sopjani et al., 2020).


In addition to the direct relationship between skills and the use of shared transport, there is an 
indirect effect of skills on behaviour. For example, people without the right skills are less able to 
assess the benefits of services (van de Glind, 2013; Wang et al., 2003), which in turn affects their 
motivation and willingness to pay for and use shared services (Hsiao et al., 2018).


3.2 Motivation


Motivation includes all the internal processes that drive people to certain behaviours; the drivers 
that cause people to do or pursue something. These can be either automatic, unconscious 
motivations such as habits and desires, or the more reflective conscious motivations where a 
person makes intentional plans. Several motives are associated in the literature with the use of 
shared transport. These are described below.


Determinant 3. Automatic processes


Many of the drivers of human behaviour are unconscious. Reflexes, impulses, and habits play an 
important role in what people think and do (Hermsen & Renes, 2016); so too with the switch to 
shared transport by car owners. In particular, habitual behaviour seems to play an important role.


Habitual behaviour
Travel behaviour is often habitual: people generally use the same travel modes consistently. 
They automatically grab the same vehicles and like to take the same routes and usually do not 
consciously think about it (Thøgersen, 2006). This is especially true for trips that recur regularly, 
think of the daily commute to work. Once behaviour has become a habit, it takes more effort to 
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change it (e.g., Graham-Rowe et al., 2011). This is also true for travel behaviour: multiple studies 
point towards habit formation as one reason why it is so difficult to get people out of the car and 
into alternative travel modes (e.g., Gärling et al., 2001; Thøgersen & Møller, 2008; Verplanken et al., 
1994; Verplanken et al., 1998). Even when people have the intention to travel in an alternative way, 
they are likely to revert to their usual travel patterns (Staats et al., 2004; Verplanken et al., 1994). 
Breaking the current car routine is therefore an essential step in detaching car owners from their 
car. 


Unlearning old travel habits and acquiring new travel habits – in which the use of electric shared 
transport is integrally embedded – takes time and energy (Lally & Gardner, 2013). Therefore, it is 
important that people are motivated enough during this process to successfully endure and sustain 
it (Sheeran et al., 2005). People can be helped in this process, by offering stimulating (extrinsic) 
incentives and removing factors that make the behaviour more difficult. Therefore, it is important 
to make shared transport use as easy as possible. When using a shared service involves too much 
hassle, users are likely to drop out and return to their old (car) habits. 


Attentional bias
Unconscious motives also influence behaviour indirectly, through the way in which people process 
information about car sharing and transport (see also Determinant 1. Knowledge). Because of 
limited cognitive ability, people are selective in how they process information. Over the course 
of the day, people are constantly stimulated by their senses; they hear, see, and feel all kinds of 
things. If people were to process all these stimuli consciously, they would be cognitively exhausted 
at the end of the day. People are therefore continually busy (often unconsciously) selecting 
stimuli and information relevant to them from everything that demands attention. This is also 
called attentional bias: image formation and decisions are guided by existing thoughts, ideas, 
and previous experiences (Renes, 2021). For example, an advertisement about an electric car is 
more likely to be seen by people who are interested in buying an electric car than by people who 
are not. This attentional bias is a potential barrier to encouraging shared transport use through 
information provision to car owners (e.g., Aarts et al., 1997). Many people take owning their own 
car for granted and are also satisfied with their car use and current travel habits. It is therefore 
likely that information about shared transport will be subconsciously filtered out as irrelevant by 
this group. Providing information to this group about the advantages and possibilities of using 
shared transport therefore has little effect (e.g., Dahlstrand & Biel, 1997).


Determinant 4. Perceived usefulness


When a new technology or innovation is introduced and ready for use, it is important that people 
perceive its benefits. It should add something to the existing situation; to what they know and 
already have (Rogers, 2010). The degree to which people see the benefits of behaviour (change) 
is also called perceived usefulness. Perceived usefulness is greater the more the user sees an 
added value from the product or service. People are more likely to see added value when they 
care about the product or service and when its benefits are large and visible (Davis, 1993). When 
people see no or little benefit from using the new product or service, they are less likely to adopt 
it voluntarily. As previously noted, car owners are often satisfied with their car as a means of 
transport (Geertman & van Brecht, 2019; Kreemers et al., 2021). The car is seen by most car owners 
as a comfortable, flexible, and efficient way to travel (Kingham et al., 2001). As long as car owners 
do not see the added value of shared transport over using their own car, they are unlikely to use 
shared transport. Furthermore, people generally like to stick to the status quo, especially when 
satisfaction with the current situation is high (Samuelson & Zeckhauser, 1988). In addition, people 
are generally more sensitive to what they risk losing (loss aversion) than to what the new may bring 
them (Kahneman & Tversky, 2013). Car owners have often invested money and time in their car 
and, in many cases, they are used to having their own car. Giving up their own car will therefore 
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be experienced as a loss by many car owners, and, as long as the added value of the alternative is 
uncertain, few will accept that loss. 


To encourage people to give up their cars, it is therefore necessary that the added value of the 
alternative (shared transport) is felt sufficiently and that it meets the car owner’s needs and goals. 
The literature shows that this added value can be fulfilled from three goal motives: hedonic, cost/
benefit, and normative (Lindenberg & Steg, 2007). Given the importance of these three goal motives 
for the transition to shared transport, they are explained in more detail below. 


Hedonistic
Hedonism revolves around positive, pleasurable feelings associated with an action. Wanting to 
experience pleasure and striving for a pleasant feeling are strong drivers of behaviour (Elliot, 2006; 
Lindenberg & Steg, 2007). This seems to be true for share transport as well: ‘having fun’ is one of 
the reasons that people cite for (first) using shared transport (Belk, 2014). For example, there are 
people who enjoy driving electric (shared) cars and therefore want to use electric sharing services 
(Ruhrort et al., 2014). However, the positive emotions related to one’s own car can actually also 
hinder the use of shared transport. For example, feelings of freedom and flexibility are often 
cited as reasons for, and benefits of, owning and using one’s own car (e.g., Steg, 2005), although 
something seems to be shifting among younger generations: feelings of freedom and flexibility for 
them do not seem to depend on (car) ownership but on the ability to use products when they are 
needed (Newman, 2011; Van & Fuji, 2011). 


Just as positive feelings can encourage shared transport use, negative feelings can get in the way of 
use. When pursuing pleasure, people try to avoid negative experiences. This can cause people to be 
less motivated to try shared transport when they are unsure that it will be a pleasant experience, 
or – indeed – when they expect it to be an unpleasant experience. For example, research shows 
that people may be uncertain about using electric cars because different actions are required 
than for using fossil-fuel cars (e.g., Geertman & van Brecht, 2019). Research on the use of shared 
bikes found that fear of having to cycle on the road among other road users was a barrier to trying 
this mode of shared transport (Fishman et al., 2015). Also, the expectation that shared transport 
involves a lot of hassle may deter people. People appear more likely to try something new when 
it is easy and hassle free (Fishman et al., 2015; Karlsson et al., 2016; Ratilainen, 2017; de Vries et 
al., 2020). For example, people prefer to be able to rent a vehicle instantly (without a reservation 
or subscription) where payment can be made immediately with a debit card. When vehicles are 
not immediately available or the registration/reservation requires too much time or too many 
actions, people drop out, even when they were initially interested and motivated to try out the 
sharing services (Baumeister & Wangenheim, 2014; Durgee & O’Connor, 1995; Fishman et al., 
2015; Lamberton & Rose, 2012).


The positive or negative feelings related to an action do not always come from one’s own experiences. 
Often, people anticipate what they expect to come. For example, respondents in the Fishman et 
al. study (2015) who indicated that they would prefer not to cycle among other road users did not 
appear to have any concrete experience with the use of shared bikes and cycling on the road. It 
seems, therefore, that here it is primarily the unknown – and not being sure if it will be fun – that 
repels people. This phenomenon is known as uncertainty aversion (Ellsberg, 1961). People prefer 
the known to the unknown, even when the known carries more risk. This also applies to owning 
one’s own car versus using shared transport. Shared transport is generally associated with more 
uncertainties, especially among people who are not yet familiar with it. People may worry about 
availability, the operation of the vehicle, whether the battery is charged, and so on – uncertainties 
that do not come into play when using one’s own car. Research also shows that a guarantee of the 
availability of shared transport is one of the most important conditions for a person wanting to use 
shared transport (Kim et al., 2017). 
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Costs and benefits
In addition to people wanting to experience pleasure and striving to feel good, a second important 
goal motive is the rational assessment of what the behaviour will concretely yield or cost. Before 
people start doing something, they often make a cost and benefit analysis. When they feel that the 
new service or product will give them something concrete (more than just a positive experience), 
they are more likely to actually use it than when they expect it to cost them something. This seems 
to be true for shared transport as well. For example, research on car sharing shows that people 
who see more utility in shared transport are more likely to try shared transport (De Luca & Di Pace, 
2014). Other studies show that the propensity to try out shared transport can be strengthened 
through an attractive trial offer with free rides or driving minutes (Fishman et al., 2015; Karlsson 
et al., 2016; Ratilainen, 2017). Drivers arising from a cost and benefit analysis can be divided into 
three categories: financial, practical, and status. The drivers can have different effects and thus 
play different roles in the use of shared transport. 


• Financial drivers concern money-related costs and revenues associated with the use of shared 
transport. In general, the higher the perceived financial cost, the less attractive a transport 
option is evaluated (Holmberg et al., 2016; Ratilainen, 2017). If shared transport is perceived to 
be cheaper than using a private car, this may increase the attractiveness of shared transport 
(Mattia et al., 2019). However, it is not easy for people to make an accurate estimate of the 
financial costs and benefits. Research shows that car owners generally have a poor grasp of 
the costs of their own car and tend to underestimate them (Bonsall et al., 2004). For example, 
car owners often count only direct costs such as fuel and parking costs, and non-frequent and 
less visible costs, such as maintenance, insurance, and depreciation, are not included (Gardner 
& Abraham, 2007; Wardman et al., 2001; Andor et al., 2020). This can create the perception 
that running a car is cheaper than it actually is, and shared transport quickly appears more 
expensive than the private car, whereas, in fact, for car owners who clock up fewer than 15,000 
kilometres per year, it is currently cheaper to switch to shared transport1.  In addition, the 
importance of the price of a product or service is often overestimated by people themselves. 
People often cite cost as one of the main reasons for using or not using certain modes (e.g., 
Geertman & Van Brecht, 2019; Kamargianni et al., 2018). However, research shows that the 
actual relationship between cost and individual transport behaviour is small in the short 
run (Steg, 1996; Tertoolen, 1995). In reality, choices are more strongly driven by other, often 
unconscious factors. These include a need for freedom or the fact that travel behaviour is often 
habitual (Graham-Rowe et al., 2011).


• In addition to financial costs or benefits, people are driven by practical benefits or barriers. 
Shared transport has several practical advantages that can motivate people to use it. For 
example, trying out shared transport can provide an easy way to experience how electric 
vehicles work, without immediately being tied down to something (Kahn, 1995). This is relevant 
for people who are considering purchasing an electric vehicle or who are considering using 
shared transport more often. In addition, users do not have to maintain the shared vehicles, 
they can often park them more easily and cheaply, and there is more flexibility and choice 
because of being able to switch between different modes depending on the need. Also, people 
often pay only for their use (Kahn, 1995; Durgee & O’Connor, 1995; Lamberton & Rose, 2012; 
Spickermann et al., 2014). The opposite is also true: the more time and energy car owners 
expect to spend on the processes required to try out and use shared transport (the sign-
up process with a provider, downloading an app, or reserving and using a vehicle), the less 
likely they are to consider or start using shared transport (Fishman et al., 2015; Karlsson et 
al., 2016; Ratilainen, 2017). These practical concerns play a significant inhibiting role in getting 


1  See https://www.verkeersnet.nl/duurzaamheid/35752/autodelen-in-belgie-goedkoper-dan-privewagen-tot-15-000-
kilometer/, consulted 15 November 2021.



https://www.verkeersnet.nl/duurzaamheid/35752/autodelen-in-belgie-goedkoper-dan-privewagen-tot-15-000-kilometer/

https://www.verkeersnet.nl/duurzaamheid/35752/autodelen-in-belgie-goedkoper-dan-privewagen-tot-15-000-kilometer/
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started with shared transport. For example, a Swedish experiment in which car owners tried 
out shared transport for three months shows that, prior to the experiment, car owners had 
concerns mainly about the practical ease of use of shared transport compared to the private 
car (Sopjani et al., 2020). 


• In addition to practical and financial benefits, people are driven by the expected impact 
on their status. When the use of shared transport is seen as status enhancing, people can 
be enticed to use it. For example, research shows that people who value sustainability are 
attracted to shared transport providers with electric cars because it allows them to manifest 
their green identity (Griskevicius et al., 2010). The opposite also plays a role: car owners can 
derive status from their car. Car owners who do so tend to be more negative about car sharing 
(e.g., Stradling et al., 1999; Dittmar, 1992). In addition, renting (rather than owning) may be 
associated with having few financial resources and lower status. This perception may deter 
people from renting and sharing (Bardhi & Eckhardt, 2012).


Normative
How people make choices and act is determined not only by hedonism and a cost/benefit analysis, 
but also by personal norms and values (Lindenberg & Steg, 2007). These are underlying ideals and 
personal rules that guide and drive goal setting and choice making. Research shows that personal 
norms and values play a role in sustainable behaviours (Stern, 2000). This also seems to apply to 
travel behaviour and choosing more sustainable transportation alternatives (e.g., Bamberg et al., 
2007).


Shared mobility has the advantage of having a less negative impact on the environment. This fact 
moves people from the more polluting private car to shared mobility for sustainability reasons. 
How big a role these sustainability motives play in the use of shared transport is a frequent subject 
of research. However, the results from these studies are not unequivocal. Several studies show that 
sustainability motives and biospheric values are important predictors of sustainable behaviours 
such as shared transport use (Bamberg et al., 2007; Kaiser & Shomoda, 1999). These studies suggest 
that the choice of shared transport follows from a moral obligation to act sustainably (Stern et al., 
1999; Stern, 2000; Whittle et al., 2019). At the same time, there are studies that find a smaller role 
for sustainability motives as drivers. These studies conclude that individual motives such as cost 
savings or service quality are decisive and motivate usage (Reinhardt & Gurtner, 2015; Botsman & 
Rogers, 2011; Hartl et al., 2018; Möhlmann, 2015; Schaefers, 2013). The environmental benefits are 
then often felt and appreciated, but seen mainly as a nice side effect (Hartl et al., 2018).


Despite the fact that studies are ambiguous about the role of sustainability motives, it seems 
sensible to take them into account when promoting shared transport use is the goal. For example, 
it appears that people with higher biospheric values are more likely to act sustainably (Stern, 2000). 
This is because people with biospheric values like to act on these ideals and therefore feel morally 
obligated to make sustainable choices (Lind et al., 2015). This moral sense can be activated by 
making people aware of the risks and consequences of unsustainable actions for themselves and 
the collective (Nordlund & Garvill, 2003). For behavioural interventions, it may therefore make 
sense to focus on raising awareness of those risks, because of the triggering of biospheric values 
and thus the arousal of feelings of moral obligation and ultimately sustainable behaviour. 


Research by Evans and colleagues (2013) on self-transcending motives – motives that focus on 
others and the collective (think protecting the environment) rather than on the individual – shows 
that such motives lead to a positive spill-over effect. People who opt for shared transport based on 
knowledge of collective sustainability benefits (‘good for climate and society’) are also more likely to 
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recycle than people who opt for shared transport based on knowledge of individual benefits (‘good 
for me’). This suggests that, to stimulate sustainable behaviour, it is important to think about the 
knock-on effects of the strategy. A strategy that places a lot of emphasis on individual benefits may 
well encourage people to use shared transport, but it does not necessarily make them intrinsically 
enthusiastic about climate-friendly action. The behaviour therefore has a rather shaky (extrinsic) 
foundation and can easily be discontinued when the individual benefits of the behaviour disappoint 
or disappear. In contrast, a strategy that emphasises collective, self-transcending motives may not 
get everyone excited at first, but, when it does encourage people to try shared transport, it leads 
to more robust behaviour change. More research is needed to better understand how normative 
drivers can best be used to move people towards shared transport.  


Determinant 5. Self-efficacy


Apart from goal motives, knowledge, and skills, people’s willingness to perform different behaviours 
is related to whether they believe that they are capable of performing these behaviours. Thus, 
they subjectively assess that they have sufficient knowledge and skills. As described earlier, using 
(electric) shared transport requires different actions and skills than using a private car. Think about 
unlocking shared vehicles or charging electric vehicles. If car owners are uncertain about whether 
they have the right knowledge and skills needed to use (electric) shared transport, they are unlikely 
to start (Zhua et al., 2011). A high level of confidence in one’s own abilities is therefore an important 
prerequisite for the first use of (electric) shared transport. 
Determinant 6. Trust in shared mobility providers 


In addition to trust in one’s own ability, trust in providers is an important condition for the use 
of new services (Papadopoulou et al., 2001). When a provider has a poor reputation and trust 
is low, people are less likely to use it (Catulli, 2012; Cronin & Taylor, 1992; Fornell et al., 1996). 
Satisfaction with actually using a shared service is also determined by the amount of trust one has 
in the shared transport provider (Mohlmann, 2015). Trust in a provider occurs when one believes 
that it is reliable and the use of the service (including payments) is safe (Wirtz & Lwin, 2009). Poor 
conditions, for example due to poor service or dirty vehicles, have a negative impact on the level of 
trust in a provider (Catulli, 2012).


3.3 Opportunity


Opportunity is the third component of the COM-B model that is important for behaviour. It refers 
to all factors in the environment that hinder or enable the performance of behaviour. These include 
factors in the physical environment, such as the design of the environment or the resources available 
to someone (Binney et al., 2003). In addition, it involves the social environment, for example social 
cues or norms that act as unwritten rules about how one should behave (Lindenberg, 2018). 
Indeed, research shows that various aspects from the social and physical environment influence 
the use of shared transport.


Determinant 7. Social environment


The social environment plays an important role in the creation of behaviour. People are both 
consciously and unconsciously influenced by what others think is normal to do (the injunctive 
norm) and by what others actually do (the descriptive norm) (Cialdini et al., 1990). A systematic 
review of reviews pooling results from 75 reviews of mobility behaviours shows that both the 
descriptive norm and the injunctive norm play an important role in making mobility behaviours 
more sustainable (Javaid et al., 2020). 


The injunctive norm (the prevailing normative beliefs) plays an important role in the formation 
of travel behaviour. This norm informs people about what others disapprove of and approve 
of. Such beliefs, norms, values, and rules of the social environment provide people with tools to 
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behave ‘correctly’, thus preventing them from falling out of the group (Cialdini et al., 1990). Current 
injunctive travel norms are currently a barrier to car owners’ uptake of shared transport (Steg, 
2005). Despite the fact that car owners now often view the concept positively, they see it mainly 
as an interesting service for others and not for themselves (Hartl et al., 2018; Nobis, 2006). One 
reason for this is that people sometimes associate renting or sharing vehicles with having too 
little money to buy a vehicle themselves or a lower social status (Bardhi & Eckhardt, 2012). This 
perception hinders shared transport use among people who do not (want to) identify with it, such 
as car owners.


People let their behaviour be guided not only by what others think and feel, but also by what they 
actually see others around them doing. This descriptive norm is a strong influencer of behaviour. 
People tend to follow others and do what others around them do. The descriptive norm plays 
an important role in bringing about behaviour. For example, this norm is generally decisive in 
situations with conflicting norms. Think of a traffic light: the light indicates what the intention is 
(‘don’t cross when the light is red’), but, when many others disregard the red, people will still be 
inclined to do so (and vice versa).


The importance of the role of the descriptive norm also applies to shared transport: people 
are more inclined to try shared transport if they see and hear that others in their (close) social 
environment use shared transport. However, currently, the majority of the Western European 
population still own and use their own car (Pew Research Center, 2015). Car use is normal and 
visible: there are many cars on the road, traffic jams are a normal phenomenon, and streets are 
full of parked cars (Steg, 1996). In contrast, shared car use is much less common and visible (e.g., 
Geertman & van Brecht, 2019). In 2018 and 2019 in the Netherlands, on average only 0.1% of all 
travelers used a shared vehicle for at least one of their trips (Jorritsma et al., 2020). In order to 
increase the likelihood of people using shared transport, shared transport use must become more 
normal. For this to happen, the user group needs to grow and the use of shared transport needs 
to become more visible, and for this it is important that people can identify with this user group. If, 
for example, mainly young people use public transport, older people will not feel attracted to using 
public transport. In addition, make sure that the actual use is visible. Visibility of unused parked 
vehicles on the street can communicate the wrong norm, namely, ‘shared vehicles are not used’.


Determinant 8. Physical environment


Factors in the physical environment play an important, especially conditional, role in the use of 
shared transport. For example, the presence of shared transport is a logical condition for its use. 
The distance the user has to travel to a shared vehicle plays a role here: if a shared vehicle is too 
far away, use is unlikely (Brown et al., 2016; De Luca & Di Pace, 2015; Kabra et al., 2019). Swedish 
research shows that people are willing to walk a maximum of 300 metres to a shared car (Karlsson 
et al., 2016). Other studies on shared transport in general show similar results (Bachand-Marleau 
et al., 2012; Fishman et al., 2015; Kabra et al., 2019). Not only the presence, but also the visibility of 
shared vehicles in the physical environment is important. The more visible a shared vehicle is, the 
more likely it is to be used. Sharing vehicle locations can be made visible with clear signage such as 
columns, signs, or ground markings. 


A systematic review of reviews into the psychological factors involved in the adoption of the 
sustainable modes of walking, cycling, and public transport shows that physical and logistical 
infrastructure is a determining factor (see Javaid et al., 2020). For example, people are more likely to 
cycle when there is a good cycle path network with separate cycle lanes and when it is connected to 
other modes such as public transport (Buehler & Dill, 2016; McBain & Caulfield, 2018). Conversely, 
the better the car (highway) network, the more kilometres are travelled by car (Kitamura, 2009). 
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Javaid and colleagues (2020) conclude that a transition to low-carbon mobility will occur only if 
cities are designed with an infrastructure to match. When cities consider shared transport as one 
of the established forms of mobility, it is important that this is taken into account in the design of 
the physical environment and infrastructure.  


4. From car ownership to shared vehicle use: It ain’t easy
Shared transport is seen as one of the solutions for reducing CO2 emissions from road traffic. This 
requires drivers to make the switch from private car ownership to shared transport. This literature 
review makes it clear that this behavioural change requires more than just the installation of 
shared vehicles. Various behavioural factors play a role in car owners’ behavioural transition 
towards shared transport, with some factors stimulating the switch and other factors hindering it. 
From the insights gained in the literature review, we formulate five challenges that may impede the 
transition from private car ownership to shared transport. The five challenges are described below 
together with possible solutions.


4.1 “Why should I?”


Even if a situation is created in which shared transport is available to everyone, this is not a reason 
for many car owners to say goodbye to their own familiar and comfortable car. In general, car 
owners are satisfied with their current travel habits. They experience driving as comfortable and 
pleasant, and they are familiar with it. If car owners do not see any added value in switching to 
shared transport, the chances are small that they will do this of their own accord. Motivation can be 
influenced via two routes. The first route is by positioning the new option – electric shared transport 
– as more attractive than the existing travel routine. It must be clear what the switch will give car 
owners (for example, financially and in status), why it is attractive to them, and how it connects to 
their intrinsic values. The other route is by generating some discomfort or friction about current 
behaviour – using one’s own fossil-fuel car. Research shows that ambivalence about a behaviour 
can be the beginning of a behaviour change process; ambivalence about the current behaviour 
must increase before new behaviours are adopted (Armitage et al., 2003). Several authors suggest 
that generating ambivalence is a first and necessary step before behaviour change occurs (Van 
Harreveld et al., 2009; Berndsen & Van Der Pligt, 2003; Barata & Castro, 2013). Awareness of the 
disadvantages of the private car (cost, congestion, parking problems) or discomfort about the daily 
emission of CO2 by the private car can also be a route to behaviour change.


4.2 “Traveling by car is so easy, efficient, and comfortable”


The physical environment in which shared transport is placed is of great importance in the success 
of shared transport as an alternative to the private car. Despite the fact that shared transport 
contributes to increasing sustainable travel options, it has so far not proved to be a gamechanger 
for making travel behaviour more sustainable. One reason for this is that the physical environment 
is still often designed in favour of the car. People use the car because this vehicle gets them from 
A to B quickly, easily, and comfortably. The design of the physical and the logistical environment, 
including the infrastructure, plays an important role in this. If cities are designed in such a way that 
there are disadvantages to owning and using a car, people are more likely to choose other travel 
options. Think of car-free city centres or limited parking space. A transition to low-carbon mobility 
will take place only if cities are designed with a low-carbon infrastructure. Simply placing shared 
vehicles on the street will not be enough. To really entice car owners to use shared transport, the 
entire physical city must be designed accordingly. 
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4.3 “I always do it this way”


Travel behaviour is largely habitual. The way people travel is often unconscious, they often do 
it on autopilot. This is especially true for frequently recurring trips, such as commuting. This 
unconscious, routine action process is a major barrier to changing travel behaviour and making 
it more sustainable. Ingrained habitual behaviour is not easily broken and, because there is no 
conscious decision moment, it is more difficult to move the car owner towards an alternative. In 
addition, the automatic process means that information about the advantages of shared transport 
is hard to get through to the target group. Routines and automatisms ensure that people can 
function without having to think about everything. However, the automatic process also guides 
the selection and interpretation of information. Because of an overload of stimuli, people are 
programmed to process mainly information that they consider relevant and to ignore that which 
is not in their area of interest or influence. As a result, when car owners are satisfied with the 
current status quo, they process primarily information that fits their existing (car) routines. When 
car owners are very comfortable with their existing situation, it is difficult to reach them with 
communication campaigns aimed at changing travel behaviour. A local or personal approach can 
then be more effective. In addition, situations where usual travel routines are broken, such as road 
works or moving house, can be exploited.


4.4 “I don’t feel like going to all that trouble”


Using new products or new services generally takes extra time and energy. For a person to take 
action, the expected investments must be outweighed by the subjective benefits of the change. 
Shared transport is a relatively new concept, where teething troubles are not unusual. If the (first) 
use of shared transport is accompanied by a lot of hassle, the chances are that people will drop 
out. Think of unclear processes surrounding the purchase of the service or the use of a vehicle 
or functionalities that do not work properly. The required investment is then too big compared 
with the familiar existing situation. This is especially the case when people are satisfied with the 
existing situation. As far as the investment is concerned, it is mainly about the target group’s 
perception of this and not necessarily how it is in reality. People make trade-offs based on their 
own ideas and knowledge. The perceived investment can differ from the actual investment needed. 
Communication plays an important role here: people must have the confidence that using shared 
transport is not difficult and that transfers can be made without much fuss. It is important that this 
is actually the case. Incorrect expectation management leads to frustration and disappointment, 
which in turn causes people to cancel. Because car owners are quite attached to their own car, it 
may be useful to first introduce shared transport to target groups that are easier to seduce and 
are naturally interested and motivated in such a new technology. Think, for example, of people 
without a car, for whom the added value of shared transport is easier to communicate, of early 
adopters who want to be at the forefront of new products and technologies, or of people who are 
very environmentally aware and would like to travel more sustainably. With use by such an initial, 
motivated group, teething problems can be eliminated, costs reduced, and numbers scaled up. 
When a large group is already using shared transport, it makes adoption by the harder-to-reach 
group of car owners more likely.


4.5 “Others (don’t) do it”


Owning and using one’s own car is still the standard at the moment. From behavioural sciences, we 
know that the prevailing social norm (‘what is normal and what others do’) is an important driver of 
behaviour. People do not like to deviate from what is considered normal and what others do. Cars 
are visible: they are visible on the road, traffic jams are a normal phenomenon, and carparks are 
full. Using shared transport is a deviant choice for most people. This is certainly the case with the 
most important target group – car owners – who must make the switch to reduce CO2 emissions. 
To get people on board, the standard will have to shift; owning a car will have to be scaled down 
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and shared transport will have to become the obvious choice. This can be done by linking more and 
more disadvantages to car ownership (for example by making it more expensive and by making 
the disadvantages for society very explicit) and by promoting shared transport as much as possible 
(for example by tax incentives and large-scale campaigns). In doing so, however, it is good to take 
three things into account:
• In general, car owners do not have a negative association with shared transport. Nevertheless, 


they often do not see themselves as a target group. They are generally happy with their own 
car and associate shared transport mainly with hassle and a low status, and not with flexibility, 
unburdening, and possibly lower costs. Communication about shared transport therefore plays 
an important role: unjustified prejudices and associations must be removed, so the message, 
channel, and sender must be tailored to the target group and context. 


• The use of shared transport must be visible to car owners, creating the image that many others 
are already using it; that it is the new norm; where it helps that ‘others’ are people with whom 
car owners can identify. Just make sure that use is visible – not just parked, stationary vehicles. 
A shared transport hub with no activities communicates the opposite norm, which is that 
shared transport is not used. It may therefore make sense to initially invest heavily in pushing 
initial use, for example by offering a financially attractive trial offer. This will make use more 
normal and visible. It can also lead to habit formation, which increases the chances of the 
continued use of shared transport.


• Public transport must fit in with how people see themselves and with what they identify. 
Marketing and communication play an important role here and should actively respond to 
what the target group considers important; that it is tailor-made. What people respond to 
differs per sub-target group. People can be triggered by sustainability, status, quality of life, or 
money. It is therefore important to know what people from the target group identify with and 
what drives them. Contact with the target group, for example through target group research, 
is therefore essential.


5. Conclusion
With this literature review, we used existing scientific evidence to identify the behavioural factors 
for using shared transport. For example, people must have the right capacity and motivation, 
standards must be in line with shared transport use, and the physical environment must be well 
designed. 


Despite the fact that the research was conducted carefully and systematically, some limitations 
must be taken into account. For example, during the search it became apparent that the number 
of articles on car owners’ shared transport use was small. Also, studies on behavioural factors 
appeared to be non-existent, with a few exceptions. For the literature search, a broad search 
strategy was therefore used, identifying articles from various research fields. Consequently, results 
from these studies were not always easy to compare, because, as research shows, outcomes and 
conclusions are strongly dependent on the context and focus of the study. Consider, for example, 
differences between urban and rural areas or different sub-modalities. Follow-up research is 
needed to find out the extent to which results from different cities are generalisable. Finally, many 
behavioural studies use self-reports. These methods have limitations in terms of measurement 
reliability. For example, we know that people can unconsciously overestimate themselves and 
underestimate the role of external factors. Experiments with actual behavioural measurements 
are therefore needed.


The insights from the literature review allowed us to formulate several challenges that stand in the 
way of the behavioural transition towards shared transport use and that need to be overcome. 
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Currently, the cost-benefit analysis that people perform is to the detriment of shared transport. In 
particular, car owners now do not see any added value in using shared transport compared with 
using their own car. Thus, people need to start seeing the added value of shared transport use, 
because it is important that communication about shared transport is relevant and fits the needs 
of the target group. The required investment must be outweighed by the (perceived) benefits: 
people must have both the idea and the actual experience of shared transport being simple, 
practical, and pleasant to use. It helps if shared transport use is normal and visible, because it is 
important that the car owner can identify with the visible users. Besides making shared transport 
more attractive, it is also about making owning and using a private car less attractive. The design 
of the physical environment and the policies implemented therefore also play an essential role. A 
multidisciplinary collaboration is consequently necessary. 
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Summary


In the Interreg Smart Shared Green Mobility Hubs 
project, electric shared mobility is offered through 
eHUBs in the city. eHUBs are physical places in 
neighbourhoods where shared mobility is offered, with 
the intention of changing citizens’ travel behaviour by 
creating attractive alternatives to private car use. 


In this research, we aimed to gain insight into 
psychological factors that influence car owners’ 
intentions to try out shared electric vehicles from an 
eHUB in order to ascertain:
1. The psychological factors that determine whether 


car owners are willing to try out shared electric 
modalities in the eHUBs and whether these factors 
are identical for cities with different mobility 
contexts.


2. How these insights into psychological determinants 
can be applied to entice car owners to try out 
shared electric modalities in the eHUBs.


Research was conducted in two cities: Amsterdam 
(the Netherlands) and Leuven (Belgium). An online 
survey was distributed to car owners in both cities in 
September 2020 and, additionally, interviews were 
held with 12 car owners in each city.


In general, car owners from Amsterdam and Leuven 
seem positive about the prospect of having eHUBs 
in their cities. However, they show less interest in 
using the eHUBs themselves, as they are satisfied 
with their private car, which suits their mobility needs. 
Car owners mentioned the following reasons for not 
being interested in trying out the eHUBs: they simply 
do not see a need to do so, the costs involved with 
usage, the need to plan ahead, the expected hassle 
with registration and ‘figuring out how it works’, 
having other travel needs, safety concerns, having to 
travel a distance to get to the vehicle, and a preference 
for ownership. Car owners who indicated that they 
felt neutral, or that they were likely to try out an 
eHUB, mentioned the following reasons for doing so: 
curiosity, attractive pricing, convenience, not owning a 
vehicle like those offered in an eHUB, environmental 
concerns, availability nearby, and necessity when their 
own vehicle is unavailable.


In both cities, the most important predictor 
determining car owners’ intention to try out an eHUB 
is the perceived usefulness of trying out an eHUB. 
In Amsterdam, experience with shared mobility and 
familiarity with the concept were the second and 
third factors determining car owners’ interest in trying 
out shared mobility. In Leuven, pro-environmental 


attitude was the second factor determining car 
owners’ openness to trying out the eHUBs, and age 
was the third factor, with older car owners being less 
likely to try one out.


Having established that perceived usefulness was 
the most important determinant for car owners to 
try out shared electric vehicles from an eHUB, we 
conducted additional research, which showed that, 
in both cities, three factors contribute to perceived 
usefulness, in order of relevance: (1) injunctive norms 
(e.g., perceiving that society views trying out eHUBs as 
correct behaviour); (2) trust in shared electric mobility 
as a solution to problems in the city (e.g., expecting 
private car owners’ uptake of eHUBs to contribute 
to cleaner air, reduce traffic jams in city, and combat 
climate change); and (3) trust in the quality and safety 
of the vehicles, including the protection of users’ 
privacy. In Amsterdam specifically, two additional 
factors contributed to perceived usefulness of eHUBs: 
drivers’ confidence in their capacity to try out an 
unfamiliar vehicle from the eHUB and experience of 
travelling in various modes of transport.


Drawing on the relevant literature, the results of our 
research, and our behavioural expertise, we make 
the following recommendations to increase car users’ 
uptake of shared e-mobility:
1. Address car owners’ attentional bias, which filters 


out messages on alternative transport modes.
2.  Emphasise benefits of (trying out) shared mobility 


from different perspectives so that multiple goals 
can be addressed.


3.  Change the environment and the infrastructure, as 
infrastructure determines choice of transport.


4.  For Leuven specifically: target younger car owners 
and car owners with high pro-environmental 
attitudes.


5.  For Amsterdam specifically: provide information 
on eHUBs and opportunities for trying out eHUBs.
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1. Changing travel behaviour to reduce emissions


1.1 Shared electric mobility hub (eHUBs) 


As cities are becoming more attractive places in which to live and work, with a consequent expected increase in 
housing, jobs, and population, cities anticipate an increase in mobility. However, their physical space is limited, 
and they are faced with the task of being accessible and clean (air), making the best possible use of public 
spaces, and ensuring that mobility is as emission-free as possible. Shared mobility, with electric vehicles, is a 
possible partial solution to this mobility challenge.


In the Interreg Smart Shared Green Mobility Hubs project, electric shared mobility is offered through eHUBs 
in a city. eHUBs are physical places, in neighbourhoods on the street, in (municipal) car parks, and in office car 
parks, where shared e-bikes, shared e-cargo bikes, shared e-scooters, and shared e-cars are offered. These 
e-modalities can be accessed via a smartphone. This project is being piloted in six European cities – Amsterdam 
and Nijmegen (The Netherlands), Manchester (UK), Leuven (Belgium), Kempten (Germany), and Dreux (France) 
– with the goal of investigating what is involved in eHUB implementation in cities. The focus in this pilot is on 
learning. By cities learning from one another and by doing, a blueprint will be developed for other cities that 
want to deploy eHUBs. 


Shared e-modalities are cleaner than private cars that run on fossil fuel, take up less space (as they are shared 
by several households), and are an alternative to current private car journeys. The use of shared electric vehicles 
from the eHUBs should lead to more available (public) space, less car traffic, and lower CO2 emissions. This is 
specifically the case when residents from high-density residential areas opt for eHUB vehicles, particularly 
e-bikes and e-cargo bikes, instead of their own private car. For this reason, and as we are interested in the 
transition from private car ownership to shared mobility, this research focuses on the target group of car 
owners.


eHUBs are intended to change citizens’ travel behaviour by creating attractive alternatives to private car use, 
requiring a shift in citizens’ travel behaviour. This is not easy to accomplish, as travelling is often automatic 
habitual behaviour, which is more difficult to change than behaviour based on deliberate conscious choice 
(e.g., e-bike purchase). Many different psychological mechanisms can be expected to hinder behavioural 
change when it comes to shifting from car ownership to shared mobility. As research partner in the project, 
the Psychology for Sustainable Cities research group from Amsterdam University of Applied Sciences conducts 
research to support the cities and providers with a behavioural perspective on eHUBs. In our research, we 
apply behavioural insights from the social psychological academic tradition to help tackle the challenge of 
reducing car use and car ownership in favour of shared mobility. 


1.2 Aim of the research


In this research, we aimed to gain insight into psychological factors that influence car owners’ intention to try 
out shared electric vehicles from an eHUB. Emphasis is thus placed on first use (or try out), as we theorise 
that first use is essential for becoming acquainted with shared electric mobility from an eHUB. This in turn is 
a first step towards car owners considering using shared electric mobility in their regular travel patterns. This 
research aimed to ascertain:
1. The psychological factors that determine whether car owners are willing to try out shared electric modalities 


in the eHUBs, and whether these factors are identical for cities with different mobility contexts.
2.  How these insights into psychological determinants can be applied to entice car owners to try out shared 


electric modalities in the eHUBs.


1.3 Subsidy


The Smart Shared Green Mobility eHUBs project is subsidised by the Interreg North-West Europe subsidy 
programme, which is available for entities in European countries to work cooperatively on three topics: 
innovation, low carbon emissions, and resource and materials efficiency1. 


1 https://www.rvo.nl/subsidie-en-financieringswijzer/interreg-2014-2020/north-west-europe  
2 In the communication with respondents in Belgium, eHUBs were referred to as Mobipoints, which is a more colloquial term for eHUBs 


in Flemish.



https://www.rvo.nl/subsidie-en-financieringswijzer/interreg-2014-2020/north-west-europe
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2. Methods


Research was conducted in two cities: Amsterdam (the Netherlands) and Leuven (Belgium). These two cities 
were selected from the six cities in the eHUBs project because of differences in their context (large versus small, 
cycling culture versus car culture, flat versus hilly), which in turn might influence behaviour factors. Research 
was conducted through one online survey and 12 telephonic interviews per city.


2.1 Survey


An online survey was distributed to car owners in both cities in September 2020, in cooperation with Stadspanel 
Amsterdam and the research company Dynata for the distribution of the online survey in both cities, and the 
Municipality of Leuven for feedback on the Flemish version of the survey2.  For the city of Amsterdam, 668 car 
owners started the survey, and 564 of those responses contained enough answers to be used for statistical 
analysis. For the city of Leuven, 257 car owners started the survey, and 254 of those responses contained 
enough answers to be used for statistical analysis. The survey included questions on a 5- or a 7-point Likert scale, 
questions with categories, and open-ended questions. Open-ended, categorical, and Likert-scale questions all 
included an additional option not to provide an answer to a question (‘I don’t know/no answer’). Frequencies, 
correlations, t-tests, analysis of variances, and regressions were used for data analysis. Answers to open-ended 
questions were coded into categories. At the end of the survey, respondents were asked whether the research 
team could contact them for a 15-minute follow-up interview on the topic of shared electric mobility.


2.1.1 Amsterdam sample
In Amsterdam, 320 men (57%) and 235 women were surveyed (average age, 58 years). Most respondents were 
highly educated (77%). All respondents had at least one car, 8.4% had two cars, and 1.1% had more than two. 
Most car owners in Amsterdam used their car between one and three times a week (50%), rather than four 
to seven times a week (35%) or between one and three times a month or less (15%). With regard to transport 
mode, 22% of respondents indicated that they viewed themselves mainly as a car driver, 37% as a cyclist, 3% as 
a public transport user, and 33% as someone who uses a mix of modes. 


2.1.2 Leuven sample
In Leuven, 154 men (61%) and 99 women were surveyed (average age, 55 years). Most respondents were highly 
educated (60%). All respondents had at least one car, 26% had two cars, and 5% had more than two. Most car 
owners in Leuven used their car four to seven times a week (56%), rather than one to three times a week (38%) 
or between one and three times a month or less (6%). With regard to transport mode, 47% of respondents 
indicated that they viewed themselves mainly as a car driver, 18% as a cyclist, 6% as a public transport user, and 
22% as someone who uses a mix of modes.


2.2 In-depth interviews


Interviews were held with 12 car owners in each of the two cities surveyed. They lasted approximately 15 minutes 
and were conducted by telephone because of Covid-19 measures in both the Netherlands and Belgium. The 
Amsterdam interviews were held in November 2020, and the Leuven interviews were conducted in February 
2021. The sample of interview respondents was composed of an equal distribution of sex, age, educational 
level, and number of cars in the household. 


Interviews were used in addition to the survey with the aim of exploring, in-depth, car owners’ motives for 
trying out shared electric vehicles from eHUBs, because the survey revealed that motives were the most 
influential factor determining interest in availing of an eHUB. In the interviews, respondents were asked why 
they would use, or refrain from using, shared electric mobility from eHUBs in their city. Following their answers, 
the researchers mapped the various motives determining respondents’ intention to use or not use shared 
electric mobility from eHUBs. The researchers categorised motives into one of three categories, according to 
Lindenberg and Steg’s (2007) goal-frame theory:
• The gain motive: protecting or increasing personal resources, such as money or status;
• The hedonic motive: increasing positive feelings, such as feelings of joy and comfort;
• The normative motive: acting in line with personal or societal values.


The 12 respondents in Amsterdam varied in age from 25 to 71 years old (average age, 50.3 years), with seven 
women interviewed and five men. The 12 respondents in Leuven consisted of six men and six women, ranging 
from 18 to 68 years of age (average age, 45 years).
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3. Main results


In general, car owners in Amsterdam and Leuven seem positive about the prospect of having eHUBs in their 
cities. Many car owners see the potential of shared electric mobility to solve various issues (less pollution, 
fewer traffic jams, climate change) if an increasing number of citizens stop using privately owned fossil-fuel 
cars. However, they show less interest in using eHUBs themselves, as they are satisfied with their private car, 
which suits their mobility needs. To make eHUBs attractive for car owners, policymakers and shared mobility 
providers face the challenge of altering car owners’ cost-benefit analysis of their preferred mode of transport. 
Simply put, the chance of car owners altering their travel behaviour increases as their perceived benefits of 
using shared electric mobility go up and their perceived costs of shared electric mobility go down, or vice versa, 
when the benefits of private car ownership go down and costs go up. In this section, we describe the main 
barriers to, and motives for, car owners trying out eHUBs. 


3.1 Car owners’ interest in eHUBs


The majority of respondents in both cities (Amsterdam 70%, Leuven 65%) indicated that they saw eHUBs as a 
valuable addition to their city. When car drivers were asked to rank ‘Trying out a vehicle from an eHUB’ from 
1 (very bad idea) to 10 (very good idea), the average in both cities was moderately positive (Amsterdam 6.5, 
Leuven 6.3). Interest dropped when they were asked more concrete questions about their intention to try out 
an eHUB vehicle. If such an option was available in their neighbourhood today, only one fifth of respondents 
indicated that they were likely to try out a vehicle from the eHUB in the coming month (Amsterdam 23%, 
Leuven 22%). Figure 1 displays the relative percentage likelihood of car owners in each city trying out an eHUB. 
The majority of respondents deemed it (highly) unlikely that they would try out a vehicle from an eHUB in the 
coming month if it was available in their street.


How likely is it that you would try out a vehicle from the eHUB in the coming month?


 


Figure 1 Intention of car owners in Amsterdam (n=564) and Leuven (n=257) to try out a vehicle from an eHUB if it was placed in their 
neighbourhood. 


When asked to indicate their agreement with the statement ‘Trying out an eHUB is not interesting to me as I 
have my own transportation’, 71% of car owners in Amsterdam and 70% in Leuven agreed.


3.2 Main reasons for trying out vehicles from the eHUB


To ascertain the differences in car owners’ intentions to try out a vehicle from an eHUB, we applied two research 
methods. First, we asked car owners to write down their most important reason for wanting or not wanting to 
try out a vehicle from an eHUB. Second, we statistically tested the factors assessed in our eHUBs survey that 
can explain the differences between car owners in their intention to try out eHUBs.


3.2.1 Asking car owners for their most important reasons
Through an open question, car owners were asked to note their most important reason for wanting or not 
wanting to try out the eHUBs. Some of their answers contained more than one reason. First, we asked all car 
owners their most important reason for not trying the eHUBs. In Amsterdam, 495 car owners answered this 
question and together provided 632 reasons for not trying out eHUBs. In Leuven, 166 car owners gave 189 
reasons. Sorting the answers resulted in eight main categories of most important reasons for not wanting 
to try out eHUBs, see Figure 2. Car owners’ main reasons for not wanting to try such a vehicle were that they 
simply did not see a need to do so, the costs involved with usage, the need to plan ahead, the expected hassle 
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with registration and ‘figuring out how it works’, having other travel needs, safety concerns, having to travel a 
distance to get to the vehicle, and a preference for ownership. These are explained as follows.


1. No need. Many car owners (44% in Amsterdam, 27% in Leuven) indicated that their main reason for not
wanting to try out eHUBs was that their mobility needs were already met with the vehicle(s) that they own,
so they did not perceive any use in trying out the vehicles from eHUBs. They stated: ‘I have my own car and
parking space’. Moreover, many indicated a preference for their own bicycle as an alternative to their car
rather than a vehicle from the eHUB: ‘I already have a bicycle, so an electric bike is not necessary’.


What would be your main reason for not trying out the eHUB?


Figure 2 Categories of reasons given by car owners in Amsterdam and Leuven for not trying out a vehicle from an eHUB if it was 
placed in their neighbourhood. The percentages were calculated by dividing the number of answers in each category by the total 
number of car owners who answered the question (Amsterdam N = 495; Leuven N = 166).


2. Costs. The second reason most often mentioned by car owners for not trying out eHUBs was the cost
involved with using eHUBs (Amsterdam 29%, Leuven 26%). Trying out eHUBs entails additional cost on top
of the costs for private ownership. Car owners compared the costs of fuel with the costs for using eHUBs. Car 
owners indicated: ‘I have already invested in my own means of transport. […] So double costs’, or ‘Because it
is more expensive than taking my own bike or car’. Frequent drivers, in particular, calculated that, for more
frequent usage of the eHUB, costs would accumulate and be higher than the cost of using their own vehicle:
‘Because I need my car almost every day and for longer than half a day, it becomes far too expensive’.


3. Planning. Having a car gives car owners the opportunity to leave spontaneously whenever they decide.
Using shared mobility services from an eHUB requires planning and making a reservation. For various
car owners (Amsterdam 13%, Leuven 18%), this necessity was the most important reason for not being
interested in trying out an eHUB. Respondents wanted to have the freedom to use a car or a bike when they
needed it: ‘I rarely plan anything and go somewhere spontaneously. At that moment, I decide which means
of transport to take. That is almost always my own bicycle, then, if it is in the city, always public transport
and, outside the city, my car, which is within easy reach’, and ‘Shared transport does not work because then
I lose my independence’.


4. Hassle. Various car owners (Amsterdam 11%, Leuven 16%) indicated that the hassle of figuring out how it
works, the smartphone use, or ‘the administration’ were their most important obstacles to trying out eHUBs:
‘administrative hassle’ and ‘hassle with smartphone’.


5. Other travel needs. For some car owners (Amsterdam 11%, Leuven 5%), eHUBs simply did not fit their
travel needs, for example when they viewed their everyday travel time as too long or too sporadic for shared
transport or when the shared vehicle options did not match their requirements (e.g., the size of available
luggage space). A car driver indicated for example: ‘This is not relevant for me. I usually drive long distances
and stay away for a long time’.


6. Safety. The importance of hygiene (and lack thereof) is frequently associated with the risk of contracting
Covid-19. Expected wear and tear is often linked to the risk of unsafe cars and resulting dangerous situations.
Car owners indicated: ‘Dirty, high wear due to frequent and different use’, and ‘Corona and hygiene, don’t
know who used it before me’. For some car owners (Amsterdam 9%, Leuven 5%), the expected (poor)
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condition of the shared vehicles, particularly of shared cars, was the most important obstacle.
7. Proximity. The eHUBs may not be available close by, or in certain parts of the city or neighbourhoods. A


few car owners indicated that having to walk a long way to use shared transport or being dependent on a
specific eHUB location would be their most important barrier to trying out eHUBs (Amsterdam 5%, Leuven
10%). A car owner indicated: ‘Most trips are for commuting. My car is at the door and is definitely available.
I am not weather dependent, and it takes no extra time to walk to a shared car. A shared car location is
unlikely to be within a 5-minute walk, given where I live’.


8. Preference for ownership. A few car owners indicated that sharing was the most important barrier, as they
preferred their own transportation and did not want to share with people they did not know (Amsterdam
4%, Leuven 7%). A car owner indicated: ‘I like to cycle with my own pedals’, and ‘My own car is better’.


Car owners who indicated that they felt neutral or positive about trying out an eHUB were asked to indicate 
their most important reasons for trying it out. In Amsterdam, 361 car owners answered the question and 
together provided 443 reasons for trying out eHUBs. In Leuven, 130 car owners gave 145 reasons. Sorting the 
answers resulted in seven categories of most important reasons for wanting to try out an eHUB, see Figure 3. 
The percentages in Figure 3 were calculated by dividing the number of answers in each category by the total 
number of car owners who answered the question (Amsterdam n = 361; Leuven n = 130). This means that the 
percentage reflects the extent to which a reason was important to people who were already open to trying 
an eHUB, rather than reflective of the general attitude of car owners. Car owners who felt neutral or positive 
about trying out an eHUB would want to try an eHUB mainly out of curiosity, or because of attractive pricing, 
convenience, not possessing a vehicle that is offered in an eHUB, environmental concerns, availability nearby, 
and necessity when their own vehicle is unavailable. 


What would be your main reason for trying out the eHUB?     


Figure 3 Categories of reasons given by car owners in Amsterdam and Leuven for trying out a vehicle from an eHUB if it was placed in 
their neighbourhood. The percentages were calculated by dividing the number of answers in each category by the total number of car 
owners who answered the question (Amsterdam n=361; Leuven n=130). 


Car owners who were neutral about trying out the eHUBs mentioned the following reasons for trying out a 
shared e-vehicle from an eHUB:
1. Curiosity. The reason most mentioned by car owners for trying out a vehicle from an eHUB was curiosity


(Amsterdam 35%, Leuven 20%). Various respondents were unfamiliar with the concept and interested in
how it worked. Several saw the eHUB as an opportunity to try new or unfamiliar electric vehicles without
having to purchase them. They wrote: ‘unsure about purchasing electric transport’, ‘fun to try’, ‘good chance
to see what it’s like’.


2. Attractive price. The second most often mentioned reason for car owners to try an eHUB was (the
possibility of) attractive pricing (Amsterdam 23%, Leuven 28%). Car owners indicated: ‘Shared transport is
cheaper than private transport’, and ‘If shared transport is cheaper than my own car, I would try it’. These
responses indicate that a portion of car owners perceived the price as attractive, it is cheaper for them. For
others, pricing could be a reason, but they lacked information to compare it with the costs of their car and
said: ‘If it is cheaper’.
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3. Convenience. For some car owners (Amsterdam 17%, Leuven 16%), the most important reason for trying 
out a vehicle was convenience; for example: convenient for short distances, convenient when current 
transport mode is used little, convenient for cycling longer distances. 


4. Not possessing a vehicle. For some car owners (15% in both Amsterdam and Leuven), the most important 
reason for trying out a vehicle from the eHUB was not having to own such a vehicle themselves, for example 
an e-bike.


5. Environmental concern. For a few car owners (Amsterdam 12%, Leuven 16%), the most important reason 
for trying out an eHUB was because ‘Shared transport is good for the environment’, or ‘It is good to contribute 
to a clean environment’. 


6. Availability nearby. A few car owners (Amsterdam 9%, Leuven 10%) indicated that the availability of an 
eHUB nearby was the most important reason for them to try out an eHUB. Responses included: ‘I like to 
have transportation available at the doorstep’ or ‘Shared transportation should be nearby and then I would 
try it’. 


7. Necessity. If for some reason their main means of transport was not available, several car owners indicated 
that this would be a reason for them to try out a vehicle from an eHUB (Amsterdam 9%, Leuven 7%); for 
example, when their car breaks down or will not start, flat tyre, having to cycle somewhere and not having 
appropriate transportation, or partner is using their car.


3.2.2 Behavioural model to explain when car owners will try out eHUBs 
In addition to questioning car owners directly about their most important reason for (not) trying out the eHUBs, 
we ran statistical analyses on the answers that respondents gave in our survey. Extensive literature research 
allowed us to select the most important determinants for trying 
out eHUBs from an overview of all possible factors that can 
contribute to changes in travel behaviour. This selection formed 
the basis of our survey. We structured our survey following 
Michie’s COM-B model (2010), which assumes that behaviour 
can only manifest when three requirements are met: there is 
sufficient capacity, opportunity, and motivation to behave in a 
certain way, see Figure 4. In this case, the target behaviour that 
we researched was ‘trying out’ eHUBs. The statistical analyses 
revealed the most important predictors among our carefully 
selected factors that determined whether car owners were 
interested in trying out shared electric mobility. 


3.2.3 Factors underlying intention to try out eHUBs
Multivariate regression analysis revealed that two to three factors statistically determined the degree to which 
car owners were interested in trying out shared mobility through an eHUB in Amsterdam (Figure 5) and Leuven 
(Figure 6), respectively. The factors differ for both cities, indicating that contextual differences influence how 
car owners make decisions. 


Figure 5 Behavioural determinants of car owners’ intention to try out electric shared mobility in Amsterdam.
Note: *p < .05, **p < .01, ***p < .001, N = 292, R2 = .47


Figure 4 schematic representation COM-B model
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Figure 6 Behavioural determinants of car owners’ intention to try out electric shared mobility in Leuven.
Note: *p < .05, **p < .01, ***p < .001, N = 177, R2 = .51


Both cities: Perceived usefulness
In both cities, the most important predictor determining whether car owners intended to try out an eHUB was 
their perceived usefulness of trying out an eHUB; or, in other words, when the perceived benefits outweigh 
the perceived costs. Perceived usefulness was operationalised in survey items distinguishing three different 
types of usefulness – gain, hedonic, and normative – based on goal-framing theory (Lindenberg & Steg, 2007), 
see also section 2.2. From a gain perspective, car owners will use an eHUB only when they think it will improve 
their personal situation (e.g., it is cheaper or quicker compared to other mobility options or it will be status 
improving). For example, we asked car owners to indicate their agreement with statements such as ‘Shared 
mobility from an eHUB seems more financially appealing than ownership’. In Amsterdam, 22% agreed and in 
Leuven, 33%. From a hedonic perspective, trying out an eHUB has perceived usefulness when it contributes to 
feelings of pleasure, e.g., driving an electric modality is fun and pleasant and arouses comfortable feelings. A 
little less than half of respondents indicated that they expected trying out a vehicle from the eHUB to be fun 
(44% in Amsterdam, 46% in Leuven). Lastly, from a normative perspective, eHUBs could enhance perceived 
usefulness if trying out the eHUB is in line with personal values or it is good to do because the environment 
would benefit from it. More car owners in Amsterdam (46%) than in Leuven (33%) indicated that trying out 
eHUBs was in line with their values. Statistically, the survey data show that the three motives have a strong 
positive association with one another. Taken together, they considerably increase car owners’ intention to try 
out an eHUB (Amsterdam B = 0.69, p < .001; Leuven B = 0.65, p < .001). 


Amsterdam: Experience with shared mobility
In Amsterdam, experience with shared mobility was the second factor determining whether car owners were 
interested in trying out shared mobility. The degree to which car owners in Amsterdam wanted to try out a 
vehicle from an eHUB was greater when they had previously used shared mobility (B = 0.19, p < .001). In Leuven, 
car owners’ previous experience with shared mobility was not a significant factor related to their likelihood of 
trying an eHUB. The majority of the questioned car owners in both cities never used shared mobility before. In 
Amsterdam, 61% of questioned car owners indicated never having used shared mobility, and in Leuven 91%.


Leuven: Pro-environmental attitudes and age
In Leuven, pro-environmental attitude was the second factor determining whether car owners were open to 
trying out the eHUBs. Car owners with strong pro-environmental attitudes were more open to trying out an 
eHUB, compared to car owners with weak pro-environmental attitudes (B = 0.19, p < .01). Overall, almost all car 
owners professed pro-environmental attitudes. The vast majority of respondents (84% in Leuven) agreed with: 
‘I find it important to live in a healthy and clean environment’. Almost all respondents regarded themselves as 
an environmentally conscious person (84% in Leuven). In Leuven, 38% of the questioned car owners indicated 
that they were trying to reduce their carbon footprint. Lastly, in Leuven, age predicted the intention to use 
eHUBs, with older car owners being less likely to try out an eHUB (B = -0.17, p < .01). In Amsterdam, neither 
pro-environmental attitudes nor age were significant factors related to the likelihood of trying an eHUB.


3.3 Main reason why car owners perceive trying out eHUBs as useful


Our results showed that perceived usefulness was the most important determinant for car owners in Amsterdam 
and in Leuven to try out a vehicle from an eHUB. For that reason, more insight into this factor and into why 
some car owners see more benefits than others can help us to understand how we can increase the perceived 
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usefulness of eHUBs. To obtain these insights, we conducted interviews with 12 car owners living in Amsterdam 
and 12 in Leuven. Furthermore, we carried out additional analyses on the answers in the survey. 


3.3.1 interviews about perceived usefulness
Most of the interviewed car owners in both cities said that they were willing to try out eHUBs: 7 out of 12 
interviewees in Amsterdam and 10 out of 12 interviewees in Leuven. These results are not in line with the 
results from the survey, in which a minority expressed interest in trying out eHUBs. These differences may arise 
from a selection effect: people who were interested in trying out eHUBs were also more willing to participate 
in our interviews. Besides those differences, the interviews mostly confirmed the picture that emerged from 
the survey responses. Car owners in both cities gave the same reasons with regard to perceived usefulness. 
A variety of reasons were given for positive attitude and intent towards trying out shared e-vehicles. Like the 
survey results, these motives were categorised following Lindenberg and Steg’s (2007) goal-framing theory as 
gain, hedonic, and normative motives. 


Gain motive
Many of the interviewees mentioned a gain motive as a reason for wanting to try out an eHUB. They indicated 
that they would like to use vehicles from an eHUB to gain experience with electric and shared vehicles, either 
because they were considering swapping their own vehicle for shared mobility or because they were thinking of 
buying an electric vehicle in the near future. An interviewee from Leuven expressed his belief that ‘in the future, 
all vehicles will be driven electrically. The transition to electric cars is inevitable. Trying out electric vehicles from 
an eHUB is an easy way to become acquainted with electric driving’ (man, 51). Furthermore, various practical 
reasons were given for the interest. In Amsterdam, interviewees said that eHUBs might come in handy when 
their own vehicles were not available; for example, when the vehicle was being used by someone else (e.g., 
their partner) or being serviced or repaired. Another practical reason related to flexibility in travel choice, for 
example when existing needs were better fulfilled by shared mobility. Think of taking a shared e-cargo bike with 
enough carrying capacity for a trip to the hardware store. In Leuven, people liked the idea of being able to use 
vehicles without having to own them. They would not have to worry about maintenance and liked the fact that 
it was easy and financially attractive to use different modalities. Secondly, some thought that shared vehicles 
from eHUBs provided an easy way to move within and around the city. An interviewee from Leuven stated that 
he would like to use an e-bike when travelling in the city. It would be easier than using his own vehicle, because 
he would be flexible in taking and leaving it in the city, without having to worry about taking care of it (man, 43).


Hedonic motive
Interviewees also mentioned that they would like to use electric mobility and/or shared mobility from eHUBs 
because it seemed fun to try out something new or to use electric vehicles. Interviewees from Amsterdam, for 
example, stated that ‘I assume the vehicles are made in such a way that it is fun to use them’ (woman, 38) and 
‘I see myself as an early adapter, which means I like to try out new technologies and products. I think it would 
be fun to try out an electric car [from an eHUB]’ (man, 30). Furthermore, people said that they would consider 
using shared (e-)mobility as a fun activity, such as a bicycle tour.


Normative motive
Lastly, in Amsterdam and in Leuven, interviewees mentioned that their reason for wanting to use shared 
e-vehicles was the advantages for the environment of shared e-mobility compared with vehicles that run on 
polluting fuels. An interviewee from Leuven stated that ‘as a younger woman, I find it important to think about 
the environment and reducing CO2 emissions, for the future’ (woman, 25). 


Lack of interest
A minority of interviewees (five out of 12 in Amsterdam, two out of 12 in Leuven) indicated that they had no 
intention of trying out vehicles from an eHUB. The most important reason given for this lack of interest was that 
people did not see any reason to use vehicles from an eHUB. These interviewees said that they were satisfied 
with the current situation and the currently used vehicles. A quote: ‘How I go to places is all sorted out. And 
I’m satisfied with that’. These interviewees saw more disadvantages than advantages for using eHUBs. They 
thought that they would have to travel longer distances to eHUBs than to their own vehicles and that it was 
financially unattractive. In Leuven, interviewees stated that they would consider using shared e-mobility from 
an eHUB only if they could not use their own vehicle. 
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3.3.2 Factors underlying perceived usefulness of trying out eHUBs
In addition to the interviews, we ran statistical analyses on the car owners’ answers in the survey to ascertain 
the factors that contribute to the extent that car owners perceive trying out eHUBs as useful. Multivariate 
regression analyses showed that, in both cities, three factors influenced perceived usefulness most. These 
were, in order of relevance: (1) injunctive norms; (2) trust in shared electric mobility as a solution to problems 
in the city (i.e., response-efficacy); and (3) trust in the quality and safety of the vehicles, including the protection 
of users’ privacy. In Amsterdam specifically, two additional factors emerged from our analyses: respondents’ 
confidence in their own capacity (i.e., self-efficacy) to try out a new vehicle from the eHUB and their experience 
with travelling in different modes of transport (multimodality) (Figure 7). These factors are discussed further 
hereunder.


Injunctive norms
Social norms were relevant for the perceived usefulness of trying out eHUBs, specifically, the injunctive norms 
that constitute the socially determined consensual standards that describe how people should act, feel, and 
think in a given situation; in other words, what is considered as socially desirable. In both cities, car owners 
perceived trying out eHUBs as more useful when they believed that people in their immediate environment 
were positive about trying out eHUBs. Currently, the injunctive norm is skewed towards private car ownership. 
In both cities, only a quarter of the questioned car owners indicated that people in their immediate environment 
would appreciate it if they tried electric shared mobility (26% in Amsterdam, 23% in Leuven). The descriptive 
norm – the actual behaviour in which people engage – is even further skewed towards private car ownership. 
Only about one in 10 respondents indicated that people in their immediate environment used shared mobility 
(11% in Amsterdam, 11% in Leuven). 


Response efficacy
Car owners in both cities were more likely to perceive trying out eHUBs as useful when they believed that 
eHUBs formed a solution to problems in the environment (of the city). In general, the car owners saw eHUBs 
as a potential solution to various problems in the city if many fellow car-owning citizens switched to electric 
shared mobility. Most car owners expected this to lead to cleaner air (75% in Amsterdam, 63% in Leuven) and to 
help combat climate change (63% in Amsterdam, 59% in Leuven). In addition, some car drivers expected this to 
cause a reduction in traffic jams (33% in Amsterdam, 46% in Leuven). However, there were also some concerns 
about eHUBs creating more rubbish in public spaces (27% in Amsterdam, 40% in Leuven) or overburdening the 
electricity network (35% in Amsterdam, 43% in Leuven).


Trust in service
Car owners in both cities were more likely to perceive trying out eHUBs as useful when they trusted in the 
quality and safety of the eHUBs’ service and vehicles, including the protection of users’ privacy. In general, car 
owners in Leuven were somewhat more trusting than car owners in Amsterdam. About half of the questioned 
car owners in both cities trusted in good service from the providers (50% in Amsterdam, 58% in Leuven) and 
trusted that the vehicles were of good quality (52% in Amsterdam, 59% in Leuven). In Leuven, 55% of the 
questioned car owners trusted that their privacy would be protected if they used shared mobility, whereas 
among car owners in Amsterdam the figure was 37%.


Self-efficacy
In Amsterdam specifically, car owners were more likely to perceive trying out eHUBs as useful when they felt 
confident that they were skilled enough to do so. Trying out a vehicle from the eHUB seemed complicated for 
21% of the questioned car owners in Amsterdam (26% in Leuven). Most respondents in Amsterdam, 61%, did 
not expect to encounter any problems when trying out an eHUB for the first time (49% in Leuven). We also 
asked them to indicate how difficult they expected specific actions would be with regard to using an eHUB. 
Some of the questioned car owners found it difficult to download the app (6% in Amsterdam, 17% in Leuven), 
to make a reservation (7% in Amsterdam, 15% in Leuven), to start an electric vehicle (7% in Amsterdam, 10% in 
Leuven), drive with it (4% in Amsterdam, 9% in Leuven), or charge it (11% in Amsterdam, 23% in Leuven). About 
one in four expected some difficulty with planning a trip in such a way that the battery would not run out (24% 
in Amsterdam, 26% in Leuven). 


Multimodality
In Amsterdam, car drivers were more likely to perceive trying out eHUBs as useful when they had experience 
with using more than one mode of transport in the course of a single trip; for example, when commuting from 
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home to work consisted of walking, cycling, and using public transport, or driving a car and cycling. In general, 
car drivers in Amsterdam indicated that for all or most trips they used a single mode of transport (Amsterdam 
87%, Leuven 77%). In Amsterdam, 7% (Leuven 8%) of the questioned car owners indicated that about half of 
their trips consisted of multiple modes of transport, and 4% (Leuven 12%) indicated that most of their trips 
consisted of multiple modes.


 


Figure7 Behavioural determinants of car owners’ perceived usefulness of trying out electric shared mobility in Amsterdam (N = 295, R2 = 
.58) and Leuven (N = 177, R2 = .49), respectively.
Note: n.s. = not significant, *p < .05, **p < .01, ***p < .001.


3.3.3 Increasing perceived usefulness of trying out eHUBs
When car owners perceive trying out a vehicle from an eHUB as useful, this increases the likelihood that they 
will do so. Increasing car owners’ perceived usefulness alters the cost-benefit analysis that car owners make 
for their preferred mode of transport, because it increases the perceived benefits of using shared electric 
mobility. The above results reveal the factors that contribute most to perceived usefulness and thus provide 
input on how to increase perceived usefulness. In the last section, we formulate recommendations to increase 
car owners’ uptake of eHUBs. 


4. Recommendations 


The aim of this research was to ascertain car owners’ motives for, and barriers to, trying out shared electric 
modalities. These insights can support the development of behavioural interventions intended to persuade 
car owners to try out shared electric vehicles from an eHUB. As behavioural scientists and drawing on the data 
gathered in our surveys and interviews, we have formulated several recommendations.


Recommendation 1: Address attentional bias


Most car owners, 70–71%, see no need to try out shared modes as they already own a vehicle. Data also show 
that car owners are largely satisfied with their private car; it fits their mobility needs. As they do not perceive any 
need to change, car owners will only absorb information that fits with their existing car routine, automatically 
filtering out messages about alternative travel modes. This selective focus on messaging is called attentional 
bias. To reach car owners, it is important to tackle this bias. This can be achieved by addressing car owners 
in a role with which they identify (e.g., ‘Dear car owner, this may be of interest to you…’) or addressing them 
when they are more open to alternative transport; for example, when their car is in for repairs or maintenance. 
Alternatively, car owners’ attention could be drawn to messaging that is relevant to them, such as parking spots 
or prices. 
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Recommendation 2: Emphasise benefits of (trying out) shared mobility from different perspectives


Our results indicate that perceived usefulness is the most important determinant for car owners to try out a 
vehicle from an eHUB. Therefore, we recommend emphasising the benefits of (trying out) shared mobility to 
car owners. Three motives (gain, hedonic, and normative) have a strong positive association with one another. 
To increase car owners’ uptake of eHUBs, all three goals can be addressed. 


Firstly, regarding the gain motive, car owners are more likely to try eHUBs when they believe that this will 
improve their personal situation. A gain motive can be reinforced both financially and practically. With regard 
to the financial aspect, introductory discounts could help to increase the financial benefits and to reduce the 
financial burden of trying out shared mobility. In addition, car owners should be made aware of the true price 
of owning and using a private car. When car owners compare the cost of their privately owned car with the use 
of shared e-mobility, they will initially consider the eHUB cost as an additional cost on top of the costs for their 
car. They will compare the cost of the fuel for their car with the cost of renting a vehicle from the eHUB. The 
cost of insurance, road taxes, and maintenance is usually not included in the calculation. This means that there 
is an opportunity to increase people’s understanding of the financial benefits of using eHUBs compared with 
private car ownership. Particularly groups with limited use of their private car may find it cheaper to use shared 
mobility. A disclaimer: financial motives are diffuse. People sometimes still choose the comfort of a private car 
even though it is more expensive. Regarding the practical aspect, expected and experienced hassle can form 
a barrier to car owners trying modalities from an eHUB. To increase the chance of a car owner trying a vehicle 
from an eHUB, reduce the attendant hassle by ensuring that trying out shared mobility is as easy and enjoyable 
as possible. Simplify the registration, offer a clear and accessible step-by-step manual on how to get started, 
and provide information on questions that customers may have regarding their use of the eHUB. Emphasise 
practical benefits of trying out a vehicle, such as gaining experience with electric mobility, learning how shared 
mobility works, and so on. Also, emphasise the practical advantages of the long-term use of eHUBs: user not 
being subject to the obligations associated with car ownership (e.g., periodic vehicle inspection), flexibility, a 
vehicle that fits a person’s needs, and so on.


Secondly, regarding the hedonic motive, car owners are more likely to try eHUBs when they associate trying out 
with positive feelings or pleasure. Therefore, it is important to ensure that trying out shared mobility is a fun 
and pleasant experience in and of itself. Many car owners indicated that they were curious to find out what it 
would be like to drive an electric vehicle or were curious about using shared mobility. Communications to car 
owners about eHUBs could tap into this curiosity and contain messaging that is focused on the fun of trying 
something new. In addition, the hedonic motive can be made more salient by connecting trying out eHUBs with 
events that people like; for example, by making suggestions of fun places to go and see on the first ride (e.g., 
going on an e-cargo bike to the beach or taking an e-bike outside the city to cycle through a nature reserve). 


Third, regarding the normative motive, car owners are more likely to try eHUBs when they believe that it will be 
beneficial to others/society. Emphasising the green framing of eHUBs creates positive associations. Showing 
how the uptake of eHUBs by car owners may result in cleaner air, less pollution, less traffic congestion, and a 
smaller contribution to climate change will increase the appeal of trying out an eHUB. 


Recommendation 3: Change the environment


Provide an environment that makes car use and car ownership less attractive, thereby changing cost-benefit 
analyses of using eHUBs versus owning a car. Our research shows that car owners are mostly satisfied with 
their mode of transport. The current environment – both physical and social – is fitted to private car ownership, 
resulting in a cost-benefit trade-off in favour of the car. If the physical environment is designed in such a way 
that it is less attractive to own a private car, car owners will be encouraged to shift their travel behaviour. This 
is supported by a recent systematic review of reviews on low carbon mode adoption, which shows that it is 
primarily infrastructure that determines mobility mode choice, above individual or social characteristics (Javaid, 
Creutzig & Bamberg, 2020).


Recommendation specifically for Leuven


In Leuven, the intention to try out an eHUB was relatively stronger for younger car owners and citizens with 
a strong environmental concern. To quicken the uptake of eHUBs among car owners in Leuven, we advise 
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targeting younger car owners and car owners with high pro-environmental attitudes.


Recommendation specifically for Amsterdam


In Amsterdam, the intention to try out an eHUB was higher among car owners who had previously used shared 
mobility. In addition, car owners who were used to using multiple transport modes (multimodality) and who 
were confident in their ability to use shared electric modalities perceived trying out eHUBs as more useful. 
This shows that (practical) knowledge can support the willingness to try out an eHUB. To quicken the uptake of 
eHUBs among car owners in Amsterdam, we advise ensuring that more citizens become familiar with shared 
mobility and investing in opportunities for potential users to trial eHUB use. 


5. Concluding remarks 


Shared electric mobility offered in eHUBs is a possible partial solution for the mobility issues faced by many 
cities: it could contribute to keeping cities accessible, providing cleaner air, making the best possible use of 
public spaces, and ensuring that mobility is as emission-free as possible. eHUBs are only part of the solution 
when car owners change their travel behaviour by substituting their climate-unfriendly fossil-fuel car trips with 
active and/or clean forms of transport, like shared electric mobility. However, car owners seem satisfied with 
their car use and will not change their travel routines easily. To make shared electric mobility attractive for car 
owners, policymakers and shared mobility providers face the challenge of altering car owners’ cost-benefit 
analysis of their preferred mode of transport. The current environment – both physical and social – is fitted to 
private car ownership, resulting in a cost-benefit trade-off in favour of the car. Car owners are more likely to 
alter their travel behaviour when the benefits that they perceive of using shared electric mobility go up and the 
costs go down, or vice versa, when the benefits that they perceive of private car ownership go down and the 
costs go up. So, policymakers and shared mobility providers should work together on creating an environment 
in which private car use and ownership is less attractive and shared electric mobility use is more attractive.
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Summary 


This paper presents the results of an experimental field study, in which the effects were studied of personalized 


travel feedback on car owners’ car habits, awareness of the environmental impact of their travel choices, and the 


intention to switch modes. For a period of six weeks, 349 car owners living in Amsterdam used a smart mobility 


app that automatically registered all their travel movements. Participants in the experiment group received 


information about travel distance, time, and CO2 emission. Results show that the feedback did not influence self-


reported car habits, intention, and awareness, suggesting that personalized feedback may not be a one-size-fits-


all solution to change travel habits. 


Keywords: car-sharing, ICT (information and communication technology) research, sustainability, user behavior 


1 Introduction 


1.1 Reducing CO2 emission by electric shared mobility use 


Our planet is heating up. A disbalance in CO2 uptake and emissions due to excessive burning of coal, oil and gas 


and the cultivation and destruction of natural ecosystems is currently leading to higher temperatures [1]. Research 


shows that the increasing temperatures will have large negative consequences for human mankind, and that it 


will seriously affect the livability on earth [2]. Scientists also agree: humans are the dominant cause of the current 


global warming [3]. To slow down and prevent exceeding temperature rises, it is crucial that we reduce our CO2 


emission. The goal is set on carbon neutrality by mid-21st century. 


Transport is one of the most polluting sectors regarding CO2 emissions. It accounts for approximately one-fifth 


of global emissions, with three quarters of emissions coming from road travel [4]. Almost half of the emissions 


come from internal combustion engine passenger vehicles, such as private cars. As transport demands are still 


increasing due to a growing global population and an increase in average wealth, private car ownership and CO2 


emissions are likely to grow even further. To retain and reduce CO2 emissions by passenger vehicles, action is 


needed. 
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Electric shared mobility is seen as one of the solutions for the reduction of CO2 emissions by passenger traffic 


[5, 6]. Shared mobility is defined as a transportation service in which vehicles are shared between users. This can 


be either through a private construction, in which a fixed user group shares responsibilities and costs, or via a 


commercial provider with a vehicle fleet. Electric shared mobility has two environmental advantages over private 


owned fossil fuel cars. First, electric engines of electric shared cars lead to less CO2 emission per kilometer 


traveled [7,8]. Second, shared mobility leads to volume reduction in terms of vehicles and distance traveled. 


Research shows that a shared car can remove up to 23 cars from roads, leading to less cars on the streets [9]. 


Furthermore, after switching to shared mobility, on average less kilometers by car are traveled [10, 11].  


1.2  The importance of behavior in the electric shared mobility transition 


The potential CO2 emission reduction due to electric shared mobility can only be realized when electric 


vehicles are used instead of fossil fuel vehicles. For shared mobility to contribute to the CO2 emission reduction 


goals, owners of fossil fuel cars are an important target group. Such car owners should leave their car and start 


using electric shared mobility. This requires a serious behavioral change, as car owners must let go current habits, 


learn new skills, and create new travel patterns. To move people towards electric shared mobility, insights from 


behavioral science allow us to identify barriers and promising solutions for the required behavioral change [12, 


13, 14].  


1.3  Stimulating sustainable travel behavior through personalized feedback 


The first step in moving car owners away from their car and towards electric shared vehicles is disrupting current 


car habits [15, 16]. Behavioral studies show that providing personalized feedback through a device may be an 


effective way to disrupt (unsustainable) travel habits and stimulate new (sustainable) travel behavior such as 


electric vehicle use [17]. One of the challenges of changing habits is that habitual behavior occurs automatically 


and outside the awareness of the actor [18]. When changing habits, people first must become aware of their 


routine behavior so they can reevaluate and change their behavior [19, 20]. Research shows that awareness may 


be induced by active self-monitoring, for example through personalized behavioral feedback through external 


tools [21, 22]. Nowadays, many digital devices with sensitive measuring features exist, offering real-time 


feedback about physical functions and behavior [17]. Think of a sport watch or an app with a pedometer. Such 


technology enables accurate self-monitoring, allowing users to reflect on their habits and reconsider their choices. 


Hence, to detach car owners from their car and move them to electric shared mobility, devices with travel 


feedback that disrupt car habits may be part of the solution.  


1.4  This study: the effect of personalized feedback on travel habits 


In this paper, the effects of personalized travel feedback on travel habits and the awareness of travel consequences 


are presented. Adding on existing research on personalized feedback and travel behavior, this study focused on 


urban car owners and used a smart mobility app that automatically tracked real-time travel movements. The goal 


of the study was to gain insight in the effects of personalized travel feedback on car use habits, awareness of the 


impact of travel choices, and the intention to switch from car to more sustainable modes of transport. 


Furthermore, opportunities for using personalized feedback to disrupt (unsustainable) travel habits and stimulate 


new sustainable travel behavior such as electric vehicle use are discussed.  


2 Methods 


2.1 Participants  


Participants were recruited via various online digital channels, including websites and social media channels of 


the city of Amsterdam and the Amsterdam University of Applied Sciences. Additionally, members of the 


Amsterdam city panel received an invitation via e-mail to join the study. To participate, it was required to live in 


Amsterdam, possess a car, and have a smartphone with a working internet connection and free memory for the 
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smart mobility app. In exchange for their participation, participants received twenty euros in the form of a 


voucher for a large online webshop. 


In total, 349 respondents completed both pre- and post-surveys, of which 42 respondents indicated in the post-


survey that the number of trips was never correctly registered by the smart mobility app or that they never checked 


the registrations in the app. For these respondents, our treatment was not properly implemented, therefore they 


are excluded in the final analysis in this paper. As a result, the final participant sample used in the analyses 


consisted out of 307 participants. In table 1, the descriptive statistics of the sample are shown. 


Table 1: Descriptive statistics of the sample 


 


2.2 Study design 


In November and December of 2021, during a period of six weeks, participants had a smart mobility app on their 


smartphone. After installing the app and registering their account, the app automatically registered all travel 


movements and modality use, based on GPS and specific vehicle information through the Netherlands Vehicle 


Authority data linked to the vehicle’s license plate. 


The first two weeks of the study served as the control phase. In this first phase, all participants received an 


alternative ‘light’ version of the app in which limited travel information was presented. In this version, the 


starting- and ending point of the travel and used modality could be seen. This was necessary as participants had 


to be able to check whether the registration was accurate. If this was not the case, the modality could be manually 


checked from a drop-down list. In the instruction e-mails sent by the research team, participants were asked to 


regularly check their trips to see if the registrations about mode use were correct and to manually adjust it if 


necessary.  


Variable Category Frequency Percentage 


Sex Male 170 55.4 


Female 137 44.6 


Age 21-30 years old 26 8.5 


31-40 years old 54 17.6 


41-50 years old 75 24.4 


51-60 years old 79 25.7 


Older than 61 years old 73 23.8 


Education level Secondary education 24 6.9 


Post-secondary vocational education (MBO) 22 6.3 


Higher professional education (HBO) 117 33.5 


Bachelor 22 6.3 


Master or higher 161 46.1 


Others 3 0.9 


Monthly net 


income 


Less than €625  2 0.6 


€625-€1250  6 1.7 


€1251 - €1875  17 4.9 


€1876 – €2500  33 9.5 


€2501 – €3125 50 14.3 


More than €3125  206 59.0 


I’d rather not say 35 10.0 
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Directly after the control phase, the four-week intervention phase followed. For this second phase, participants 


were randomly assigned to either a control or an experimental group. The control group continued with the 


control version of the app from the first phase. The participants in the experimental group received a new version 


of the app with an additional feature; a dashboard with extra personalized trip feedback. Besides the start- and 


ending point of the trip and modality use, the dashboard showed trip information about travel distance, time, CO2 


emission and distance traveled by active modes. 


2.3 Measures and variables 


Participants were randomly assigned to the control- or experiment group. Group assignment served as the 


independent variable (control = no feedback, experiment = received feedback). Three dependent variables were 


used, for which data was collected through a pre- and post-survey. A week before the joint start of the study, all 


participants received the first online survey. The second, post measurement survey was sent on the last day of the 


study. To be able to measure the effects of the personalized feedback presented in the app, the same constructs 


and items were used in both surveys. The items used in the three constructs were all measured through a 5-point 


Likert scale, ranging from ‘totally disagree’ to ‘totally agree’. 


Factor analyses were conducted on the dependent variables that consisted of multiple items, to check whether the 


statements used to measure these constructs loaded on a single factor as expected. If the factor structure was 


confirmed, then the factor score was determined as the average of all statement scores. Furthermore, the 


Cronbach’s alpha was examined.   


The construct Habitual car use represents the strength of people’s habitual car usage and consisted out of 6 items. 


All items started with ‘Using the car as a means of transport is something..’, followed by statements such as ‘..I 


do automatically’ and ´..I do without thinking’. One factor can be extracted from the six measurement statements 


in both pre- and post-survey, and the Cronbach’s alpha is around 0.9. The factor loading of the second statement 


(‘..I’d think it’s weird if I didn’t’) is slightly low (0.6) and excluding it would slightly increase Cronbach’s alpha, 


it is included in the final factor score calculation as it was theoretically meaningful. The construct Awareness 


environmental impact personal travel choices shows to what extent people are aware of the impact of their travel 


choices on the environment. Initially this construct was measured through three items, starting with ‘As for the 


impact of my transportation choices on the climate,..’, followed by the three items ‘..I am very aware of it’, ‘..I 
have a good understanding of it’, and ‘..I do worry about it’. Via a factor analysis, one factor may be extracted 


from the three statements. However, the factor loading of the third statement is quite low (around 0.4) and only 


after excluding it the Cronbach’s alpha is above 0.7. Therefore, this statement is excluded when calculating the 


score for this construct. The construct Intention mode shift measures the intention to reduce car usage and use 


other modes instead and was measured through the item ‘I plan to leave my own car more often in the near future 


and use other modes of transport (e.g. (electric) shared vehicles, public transport, cycling, walking) instead.   


2.4 Analyses 


Given our mixed design (combining between-subjects design and within-subjects design), in order to explore the 


impact of travel feedback in terms of changing the aforementioned dependent variables, we applied a two-way 


repeated measures ANOVA to analyze data. 


3 Results: impact of personalized travel feedback 


To gain insight in the effects of personalized travel feedback on the intention to shift transport modes, habitual 


car use and awareness of environmental impact of personal travel choices, average scores of the dependent 


variables in the pre- and post- survey for both the control group and experiment group were calculated (see Table 


2). The intention to shift towards more sustainable modes are almost identical for control and experiment groups 


in the first survey, while the experiment group slightly increased this intention after the experiment. As for 


habitual car use, in contrast to our expectation, both control and experiment groups consider using car as a habit 


to a higher extent after the experiment, although the increase of experiment group is slightly lower than that of 







 


35th International Electric Vehicle Symposium and Exhibition 5 


control group. Regarding the awareness of the environmental impact of personal travel choices, both groups have 


relatively high awareness in general and the values remain stable after the experiment. To draw conclusions on 


these averages, repeated measures ANOVA were performed to examine the statistical significance of the impact 


of travel feedback on the dependent variables.  


 


Table 2: Average score of constructs 


Construct Group Pre-survey Post-survey 


Intention mode shift  


 


Control (Without feedback) 2.58 2.57 


Experiment (With feedback) 2.59 2.76 


Habitual car use 


 


Control (Without feedback) 2.49 2.70 


Experiment (With feedback) 2.70 2.85 


Awareness environmental impact 


personal travel choices 


Control (Without feedback) 4.00 4.05 


Experiment (With feedback) 3.97 3.93 


Note. All scores are measured on a 5-point Likert scale, higher scores representing higher intentions, stronger car 


habits, or higher awareness.  


 


Table 3 presents the results of the repeated measures ANOVA’s. We see that for all constructs, there is no 


significant group difference before the experiment, suggesting that the group assignment is random. The 


interaction of group (travel feedback yes/no) and time is also non-significant in all cases, indicating that the 


impact of travel feedback in changing the intention to shift transport modes, habitual car use and awareness of 


environmental impact of personal travel choices is non-significant. Habitual car use of both groups significantly 


increase with time, meaning that after the end of the study, participants on average had stronger car habits. 


Regarding the awareness of the environmental impact of personal travel choices, both groups have relatively high 


awareness in general and the values remain stable after the experiment. 


 


Table 3: Results of repeated measures ANOVA 


Impact Intention mode 


shift 


Habitual car use Awareness 


environmental impact 


personal travel choices 


 F p F p F p 


CO2 feedback 0.491 0.484 1.803 0.180 0.625 0.430 


Time 0.867 0.352 12.946 0.000* 0.006 0.938 


CO2 feedback & Time 1.195 0.275 0.407 0.524 1.118 0.291 


* p <.001 
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4 Conclusion and discussion 


The transition from private car use to electric shared mobility is seen as a promising strategy to reduce CO2 


emissions by passenger travel. However, to reach this potential, car owners must be willing to disengage from 


their current car habits and switch to electric shared vehicles. The goal of this study was to gain more insight in 


the effects of personalized feedback on the willingness of car owners to change their current status quo. The 


results of this study did not show any differences between the control and experimental group on the strength of 


car use habits, awareness levels of the environmental impact of personal travel choices, and the intention to use 


other modes instead of their car. So, for these car owners from Amsterdam, receiving personal information about 


the time and distance they have traveled (per mode and active) and their CO2 emission did not change their travel 


habits or raise awareness. These results suggest that travel feedback as presented in the smart mobility app does 


not move car owners to change their habitual car use. 


Various previous studies have suggested that personalized feedback is an effective way to change travel behavior 


[17]. Looking at these studies, it seems that the effects of personalized feedback depend on the way how and 


when the information is presented. As Brewer and Stern [23] state, in order for information to reach its maximal 


transformative potential, it must be easy to understand, trusted, presented in a way that attracts attention and is 


remembered, and delivered as close as possible – in time and place – to the relevant choice. It is possible that the 


feedback in our study lacked these requirements. By presenting the users their CO2 emission trip data, one would 


expect that users would become more aware of the impact of their personal travel choices on the environment 


and adjust their behavior accordingly to this information. However, this was not the case. The presented CO2 


trip data may have been too abstract to create the required awareness and make people reevaluate and alter their 


travel habits. Research on persuasive technology suggests that instead of only presenting CO2 emission in 


figures, visual representations of the data (e.g., a growing tree) may be added as it helps the user to understand 


and process the information [17]. Furthermore, the individual user data may be presented next to data from other 


users (e.g., through a ranking list). In this way, users can compare their behavior with the behavior of others, 


making it easier to evaluate whether they are on the right or wrong track with their current travel choices [17].  


Besides the abstract CO2 data, the non-results may also have to do with a lack of information about feasible 


alternatives for people’s current way of traveling. Not providing such information may have had consequences 


for participants intentions to reconsider their travel choices. If people think that their current way of traveling is 


the optimal way to do so, chances are small they will reevaluate and reconsider their travel choices. Therefore, 


providing users with information about the consequences of their current behavior linked to feasible alternatives 


(such as electric shared mobility) could be a way to induce travel change intentions. Such information could also 


point out the advantages of the alternative option, targeting different motives, appealing to different user groups. 


Think of communicating individual advantages such as savings in costs and time, and collective advantages such 


as the environmental impact.  


Alongside the nonsignificant effects of travel feedback on the dependent variables, we did find a significant result 


of time on the construct that indicated strength of habitual car use. Or in other words, people indicated that they 


had stronger car habits at the end of the study. A possible reason is that the post-measurement survey was 


conducted in December, a month with a lower average temperature compared to the baseline period (November), 


making people use their car more and therefore leading to stronger habits. Furthermore, it is possible that COVID 


restrictions may have influenced people’s travel behavior and habits, as this study was conducted during the 


COVID pandemic. To limit the number of infections, the government set various restrictions that got stricter 


during the study. For example, shops and events had to close earlier, people were advised to work at home, and 


the use of public transport was discouraged. It is possible that the advice to avoid public transport, moved people 


towards their car leading to a stronger dependence on their car.   


Furthermore, a statistical issue should be taken into account. The dependent variables measured via Likert scales 


turned out to be not normally distributed, which means that the assumption of parametric methods such as 


ANOVA were not met. However, existing literature shows that these methods can still be used without arriving 


at wrong conclusions [28].  
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In short, although previous research suggests that personalized feedback through technological devices can 


disrupt unsustainable travel habits – a crucial step in the transition towards electric shared mobility use – our 


experimental field study shows that such feedback is not a ‘one size fits all’- solution. Presenting figures about 


travel time and distance and CO2 emission seem to be not enough to induce a change in travel habits and 


awareness. Hence, the form and content of the feedback seems to play a significant role in its effectiveness. For 


feedback to be effective, studies suggest that it should be presented in such a way that users become aware of the 


current suboptimal state regarding their travel choices, become motivated to change their travel routines, and 


know what feasible alternative travel options are available. Future research should determine the exact conditions 


needed for personalized feedback about current fossil fuel-based travel behavior to be effective in promoting pro-


environmental travel behaviors. 
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Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1
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Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Is it possible to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan for how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, what 
benchmarks will be included in the evaluation, and when will those 
benchmarks be considered as adequate? Also include the kind of 
steps that you would take if the pre-specified benchmarks are not 
met at the next evaluation phase.


Option 2: Would it be possible to achieve your city’s goal (e.g. 
reducing CO2 emissions) even faster by upscaling the current 
intervention? In other words – would it be beneficial to expand an 
intervention, targeted at stimulating the use of eHUBS, to new 
neighbourhoods or groups in your city?


Find out the kind of neighbourhood or group that 
would be a promising target group by going back to 
Step 1 – Scoping, and using the talk sheet 
(Supplement 1.4 in the Toolkit). When you have 
decided what your new target group will be, 
determine the extent to which this new target 
group differs from the neighbourhood or group for 
which the current intervention was designed. If 
they are very similar, you can probably use the 
current intervention as it is. If that is not the case, it 
would be wise to go back to Step 2 – Mapping 
(section 2.2. Researching the local context) , in 
which you will study the local context specifically 
for this group.


Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it is not possible to continue the intervention in its 
current form due to limited financial budgets or a shortage of human 
resources, it might be useful to design a smaller form of the current 
intervention. First, find out the behavioural factors that were targeted 
in the current intervention and the kind of techniques used to 
influence those. Afterwards, determine the kind of techniques that 
were especially effective in achieving the desired behaviour. Go back 
to Step 4 of the SPARK research process – Designing, and brainstorm 
on new and smaller forms of these effective techniques.


Option 2: If it is not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organisations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention. 


NO


Find out what has caused the sudden drop in effectiveness by going 
back to Step 2 – Mapping (section 2.2 Researching the local context). 
At what point in time did the eHUBS use drop? Did it take place 
simultaneously with an unexpected widespread external change 
(e.g., COVID restrictions, price fluctuations) or did something change 
public opinion about shared mobility (e.g., a negative news item in 
the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it is clear what has caused the (temporary/partial) ineffectiveness, the next 
step would be to go back to Step 4 – Designing (section 4.1 Develop 
behavioural intervention) and decide whether an additional intervention is 
needed or whether the current intervention needs to be redesigned 
completely. If an additional intervention is needed, brainstorm on techniques 
that could target the specific behavioural factor(s) that were not addressed in 
the first intervention and think of ways to incorporate those new techniques 
into the existing intervention. If the current intervention needs to be 
redesigned completely (e.g., because the new target group differs), it might be 
best to dive a little deeper into Step 2 – Mapping (section 2.2 Researching the 
local context) once more before designing a new intervention. When the 
implementation of the additional or the new intervention has been 
completed, make sure to properly evaluate its effectiveness again and re-run 
the flowchart to see what steps to take next. 


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that has 
not been using the eHUBS. Do so by going back to Step 2 - Mapping 
(section 2.2 Researching the local context) and organising interviews 
with the two groups or by distributing short surveys in both groups. If 
this is not possible because of time or money limitations, it might be 
useful to look into the sociodemographic information that you might 
have (age, gender, zip code, etc.) and search for literature online 
about why, for example, certain age groups might use shared 
mobility.


NO, NOT AT ALL


Find out why the intervention did not have any significant effects by 
going back to Step 2 – Mapping (section 2.2 Researching the local 
context); for example, by conducting interviews or distributing 
surveys among the target group to gather information on what 
prevented them from using the eHUBS. Visiting the eHUBS locations 
could also be useful for finding out whether the visibility, availability, 
and ease of use were at the desired level during the intervention 
period or whether there were any other problems that made it 
harder to use eHUBS (e.g., vandalism). Feedback from users to the 
eHUBS providers could also provide insight into the aspects of the 
eHUBS (intervention) that did not align with the needs and wishes of 
the target group.


Steps refer to the SPARK research 
process in the Toolkit.


Behaviour


Motivation


Ca
pa


bi
lit


y
Opportunity


Instructions for using COM-B model in determining directions 
for intervention.
The COM-B model can be used as a tool to determine promising 
intervention directions. This can be done by following the next 
steps, also explained in the blank editable worksheets (pages 3 to 
5):
1. Define the target behavior (see Step 1. Explore) and fill it in at 


'Behavior' in the model.
2. Make a longlist of all behavioral factors that influence behavior, 


based on the insights obtained from the literature and from 
practical research (see Step 2.1 Explore existing knowledge and 
2.2 Investigate local context).


3. Classify each behavioral factor under 'Capacity', 'Motivation', 
and/or 'Opportunity' in the model. 


4. Create an overview of the behavioral factors that influence the 
target behavior. 


Figure 1. COM-B model


COM-B model
The COM-B model is an evidence-based behavioural model that 
shows what conditions are necessary for behaviour to occur. The 
model was developed by Michie ++ (2011) and is part of the 
behaviour change wheel. The model can be used to analyze 
behaviour, by providing insight into the factors that hinder or 
stimulate behaviour. These insights can be used to develop 
interventions aimed at changing that behaviour. 


The model states that behavior is part of an interactive system, in 
which behaviour occurs when people are capable and motivated, 
and when the environment does not get in the way of the 
behaviour. In this model, this is reflected in three components:
• Capacity: Refers to the degree to which a person is physically 


and/or mentally capable of exhibiting the behaviour. A 
distinction is made between physical and psychological capacity. 
Physical capacity is includes skills, physical strength, and 
endurance. Psychological capacity covers knowledge and mental 
processes required for the behavior.


• Motivation: Includes all factors that are related to people’s 
motivation. This includes both conscious motives (including 
intentions, plans, evaluations) and unconscious motives 
(including emotions, reflexes, impulses). 


• Opportunity: All factors external to an individual that enable, 
induce, or obstruct behavior. This involves factors in the social 
environment, like interpersonal influences, social cues and 
norms. Furthermore, it also involves factors in the physical 
environment such as the design of the environment and the 
resources people have access to.


Besides the direct influence of the components on behavior, these 
three components also influence each other through Motivation 
(see Figure 1). When researching behavior and developing 
behavioral interventions, the COM-B model can be used as a 
framework. The behavioral factors that follow from the research 
can be categorized into one of the three components. Doing this, 
an overview arises showing all factors that influence the behavior. 
This overview provides insight in the largest and most important 
barriers to behavior, which may be used as input for developing 
effective behavior change interventions


Prioritizing behavioural factors
This worksheet offers instructions on how to prepare and organise 
a convergence session that focuses on the selection of appropriate 
behavioural factors that are most helpful in changing behaviour. 
This exercise is appropriate only after step 2 in de SPARK-model 
that provided insight into the factors that hinder or stimulate the 
target behaviour. This long list of behavioural factors that play a role 
in the target behaviour can be brought back in the convergence 
session to a short list of factors that are most likely to be influenced 
with one or more interventions. 


To estimate the impact of the factors on behaviour, the first step is 
to look at the available data. Ideally, various sources (literature, field 
research, expert interviews etc.) are consulted. To determine the 
most suitable behavioural factors, a careful weighing is made within 
the available knowledge. This is an iterative and qualitative intuitive 
process. Below, instructions are described for preparing and 
organising the selection of suitable behavioural factors.


Goals convergence session
The purpose of the convergence session is to answer the following 
question: what are the most important factors that are driving or 
holding back the target behaviour?


Preparation
Knowledge groundwork
Before starting the convergence session, it is necessary that the 
session participants are aware of the target group, the target 
behaviour, and the context in which the target behaviour takes 
place. They should be informed about all factors from step 2 and 
what these factors mean in actual practice. It should also be clear 
whether it is a limiting or a stimulating factor. The COM-B helps to 
structure the multitude of information: present the factors in 
columns of capacity, opportunity, and motivation. Explain what the 
factors mean to understand what they mean in practice, for 
example by having colleagues look at some descriptive data/quotes 
to get a good idea of the results of the data collection.


Material 
This session can be done in a physical space or online. Online, you 
need a digital tool to work together in an online environment such 
as Miro. If you come together in real life, four flips, post-its and 
markers are all you need. Make 4 axis charts with 'realistic' on the 
y-axis and 'impact' on the x-axis, see Figure 1. Also make a list of 
which behaviour factors you want to classify available to the 
participants.


Example 
This exercise in The Research Group for determining relevant 
factors for increasing car owners uptake of eHUBs in Amsterdam 
resulted in the following axis system. 


Re
al


is
tic


Impact


Figure 1 Axis system prioritizing behavioural factors


Working method
During the convergence session, you use the following two 
parameters to determine whether a factor is appropriate: 1) Does 
this factor have the potential to impact the target behaviour? 2) Is it 
realistic to influence this factor or is it, for example, a robust 
immutable personality trait?  


Divide the group into subgroups. Per subgroup (minimum of two 
persons) the factors are classified in a system of axes. On the x-axis 
is impact. On the y-axis realistic. In this way the factors are 
prioritised. After each subgroup has placed the factors on the grid, 
the results of each subgroup are compared. This is followed by a 
plenary discussion in which each sub-group substantiates why they 
have placed the factors in certain positions on the system of axes. 
The aim is that after the plenary discussion, consensus will be 
reached, and one system of axes will remain with factors that 
everyone agrees with.


It may be useful to involve the client in the parameter "Is it realistic 
to influence this factor?". This requires an indication of what 
investment it would take to influence the behavioural factor and it 
is up to the client to indicate whether such an investment is 
practically feasible.


Output
The result of this exercise is a qualitative categorisation of factors 
that gives an indication of key behavioural factors (shortlist). The 
axis system can be divided into four quadrants. Namely:


Limited
Low impact, but realistic


Ineffective
Low impact and unrealistic


Promising
Impactful and realistic


Challenging
Impactful, but less realistic


Figure 2 Example axis system prioritising behavioural factors car owners in Amsterdam 


Questions to think about when implementing an intervention
The type of intervention determines the steps that need to be taken. There are, however, some generalities 
to think about. These questions will help. The completed worksheet gives an idea of what to think about 
when implementing an intervention. The worksheet is completed using the Fynch app as an intervention.


Intervention:........................... Description


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


Intervention: Fynch app Description
By means of this app, the target group is made aware of 
its own CO2 emissions in order to stimulate its members 
to travel more economically (and to use eHUBs).


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


The trial took place between November 2021 and 
December 2021. Evaluation of the results will take 
until approximately May 2022.  


One example of what disrupted the planning during 
the Fynch project was a new IOS update for iPhone. 
This update disturbed some participants’ location 
facility so that not all travel movements were 
registered. This was overcome by asking participants 
afterwards whether all their trips had been registered 
correctly. This could then at least be taken into 
account during the data analysis.


In Amsterdam, there is a restriction that nothing can 
be changed in the physical environment while 
intervening. An app is therefore very suitable. In 
Nijmegen however, it is permitted to intervene in 
public spaces. These kinds of restrictions have 
implications for the implementation of the 
intervention.


Contact with communication advisor about other 
initiatives to stimulate shared transport to link up with 
or to deviate from.


Fynch Smart Mobility takes care of the technical side 
of the app. It developed the app and manages the 
app. 
The Research Group Psychology for Sustainable Cities 
develops measuring instruments, measures the effect 
of the intervention, and conducts research on 
behavioural determinants. 
TU Delft analyses data on travel movements.  
The municipality is the client and the provider of 
funds.


Not yet known.


Worksheet Example completed worksheet with Fynch app


Example of behavioural factors with behavioural techniques
In this document, examples are given of how various behavioural factors (e.g., normative motive, gain motive, 
self-efficacy, and social norm) can be translated into behavioural techniques. In addition, the content of each 
behavioural technique is formulated in a few sentences. These sentences have been used in a behavioural 
intervention in Amsterdam to encourage people to make more use of electric shared transport. 


Mail 1 – week 1 – Normative motive


Persuasive communication (Guiding individuals and 
environmental agents towards the adoption of an 
idea, attitude, or action by using arguments or other 
means) and arguments (using a set of one or more 
meaningful premises and a conclusion)


• ‘The more vehicles we share, the fewer we need and 
the more space we can make available! For example, 
a private car is parked on average 23 hours a day 
and takes up 15 m2 of parking space. As much as a 
large student room! That space can be used for more 
pedestrian and cycle paths, more green spaces to 
relax and play, and for water collection during heavy 
showers. See how a neighbourhood can benefit from 
fewer cars.’


Environmental re-evaluation (Encouraging 
awareness of the negative impact of the unwanted 
behaviour and the positive impact of the wanted 
behaviour)


• ‘Moreover, all shared scooters and more than 50% of 
shared cars are currently electric, and research has 
shown that car-share users drive more consciously 
and as a result drive fewer kilometres.’


Mail 2 – week 2 – Gain motive


Arguments (Using a set of one or more meaningful 
premises and a conclusion)


• ‘Imagine you own a Fiat 500. On average, your own 
Fiat 500 costs you €365 a month. With comparable 
use, a shared car can easily cost you €100 less, 
because you don't have to pay purchase costs, 
insurance costs, and road tax.’


• ‘But that's not all! Not only do you save money and 
time looking for a parking space, but there are also 
other advantages: …’


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities)


• ‘€100 per month! Click here to see a fellow city 
dweller's reason for getting rid of his own car: [movie 
happy with saving: https://vimeo.com/566975353 ].’


Direct experience (Encouraging a process whereby 
knowledge is created through the interpretation of 
experience)


• ‘And do you know how much you can save? Try 
shared mobility (last week's discount is still valid).’ 


• Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• ‘Are you curious about how much you can save? 
Check the website of Nibud 
[https://www.nibud.nl/consumenten/wat-kost-een-a
uto/] for the average monthly cost of your car and 
calculate the cost of a shared car for your situation 
via ritjeweg.nl [ https://ritjeweg.nl/].


Mail 4 – week 4 – Social norm


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities) (upward comparison may help in setting 
better goals; downward comparison may help in 
feeling better or more self-efficacious)


• ‘More and more Amsterdammers make use of 
shared transport ...’


• ‘Three out of five city dwellers consider…’
• ‘Nationwide increase in use of shared cars…’
• ‘You have used ... shared transport in the past three 


weeks.’


Modelling (Providing an appropriate model 
reinforced for the desired action) 


• Comparison with other city residents


Mail 3 – week 3 – Self-efficacy


Goal setting (Prompting a person to plan what to do, 
including a definition of goal-directed behaviours 
that result in the target behaviour)


• Scenario sketches for means of transport: ‘Easy 
parking in the city centre or a trip outside the ring 
road? Then use a shared car!’ – Also included with 
other means of transport. 


Cue altering (Teaching the changing of a stimulus, 
either consciously or unconsciously perceived, that 
elicits or signals a behaviour)


• Scenario sketches for means of transport: ‘Having a 
party this weekend? Easily get all your big shopping 
done with a share-basket bike....’ – Also appears 
under other means of transport.


Verbal persuasion (Using messages that suggest that 
the participant possesses certain capabilities)


• ‘You must have saved CO2 already, nice going!’
• ‘With a few steps, your fridge is filled and you are 


ready for the party.’
• ‘See below how easy it is to rent one of the shared 


scooters and drive off immediately.’
• ‘And the great thing...? It's super easy!’


Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• Discount codes for shared transport








Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1
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Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Is it possible to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan for how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, what 
benchmarks will be included in the evaluation, and when will those 
benchmarks be considered as adequate? Also include the kind of 
steps that you would take if the pre-specified benchmarks are not 
met at the next evaluation phase.


Option 2: Would it be possible to achieve your city’s goal (e.g. 
reducing CO2 emissions) even faster by upscaling the current 
intervention? In other words – would it be beneficial to expand an 
intervention, targeted at stimulating the use of eHUBS, to new 
neighbourhoods or groups in your city?


Find out the kind of neighbourhood or group that 
would be a promising target group by going back to 
Step 1 – Scoping, and using the talk sheet 
(Supplement 1.4 in the Toolkit). When you have 
decided what your new target group will be, 
determine the extent to which this new target 
group differs from the neighbourhood or group for 
which the current intervention was designed. If 
they are very similar, you can probably use the 
current intervention as it is. If that is not the case, it 
would be wise to go back to Step 2 – Mapping 
(section 2.2. Researching the local context) , in 
which you will study the local context specifically 
for this group.


Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it is not possible to continue the intervention in its 
current form due to limited financial budgets or a shortage of human 
resources, it might be useful to design a smaller form of the current 
intervention. First, find out the behavioural factors that were targeted 
in the current intervention and the kind of techniques used to 
influence those. Afterwards, determine the kind of techniques that 
were especially effective in achieving the desired behaviour. Go back 
to Step 4 of the SPARK research process – Designing, and brainstorm 
on new and smaller forms of these effective techniques.


Option 2: If it is not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organisations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention. 


NO


Find out what has caused the sudden drop in effectiveness by going 
back to Step 2 – Mapping (section 2.2 Researching the local context). 
At what point in time did the eHUBS use drop? Did it take place 
simultaneously with an unexpected widespread external change 
(e.g., COVID restrictions, price fluctuations) or did something change 
public opinion about shared mobility (e.g., a negative news item in 
the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it is clear what has caused the (temporary/partial) ineffectiveness, the next 
step would be to go back to Step 4 – Designing (section 4.1 Develop 
behavioural intervention) and decide whether an additional intervention is 
needed or whether the current intervention needs to be redesigned 
completely. If an additional intervention is needed, brainstorm on techniques 
that could target the specific behavioural factor(s) that were not addressed in 
the first intervention and think of ways to incorporate those new techniques 
into the existing intervention. If the current intervention needs to be 
redesigned completely (e.g., because the new target group differs), it might be 
best to dive a little deeper into Step 2 – Mapping (section 2.2 Researching the 
local context) once more before designing a new intervention. When the 
implementation of the additional or the new intervention has been 
completed, make sure to properly evaluate its effectiveness again and re-run 
the flowchart to see what steps to take next. 


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that has 
not been using the eHUBS. Do so by going back to Step 2 - Mapping 
(section 2.2 Researching the local context) and organising interviews 
with the two groups or by distributing short surveys in both groups. If 
this is not possible because of time or money limitations, it might be 
useful to look into the sociodemographic information that you might 
have (age, gender, zip code, etc.) and search for literature online 
about why, for example, certain age groups might use shared 
mobility.


NO, NOT AT ALL


Find out why the intervention did not have any significant effects by 
going back to Step 2 – Mapping (section 2.2 Researching the local 
context); for example, by conducting interviews or distributing 
surveys among the target group to gather information on what 
prevented them from using the eHUBS. Visiting the eHUBS locations 
could also be useful for finding out whether the visibility, availability, 
and ease of use were at the desired level during the intervention 
period or whether there were any other problems that made it 
harder to use eHUBS (e.g., vandalism). Feedback from users to the 
eHUBS providers could also provide insight into the aspects of the 
eHUBS (intervention) that did not align with the needs and wishes of 
the target group.


Steps refer to the SPARK research 
process in the Toolkit.


Behaviour


Motivation
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pa
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y
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Instructions for using COM-B model in determining directions 
for intervention.
The COM-B model can be used as a tool to determine promising 
intervention directions. This can be done by following the next 
steps, also explained in the blank editable worksheets (pages 3 to 
5):
1. Define the target behavior (see Step 1. Explore) and fill it in at 


'Behavior' in the model.
2. Make a longlist of all behavioral factors that influence behavior, 


based on the insights obtained from the literature and from 
practical research (see Step 2.1 Explore existing knowledge and 
2.2 Investigate local context).


3. Classify each behavioral factor under 'Capacity', 'Motivation', 
and/or 'Opportunity' in the model. 


4. Create an overview of the behavioral factors that influence the 
target behavior. 


Figure 1. COM-B model


COM-B model
The COM-B model is an evidence-based behavioural model that 
shows what conditions are necessary for behaviour to occur. The 
model was developed by Michie ++ (2011) and is part of the 
behaviour change wheel. The model can be used to analyze 
behaviour, by providing insight into the factors that hinder or 
stimulate behaviour. These insights can be used to develop 
interventions aimed at changing that behaviour. 


The model states that behavior is part of an interactive system, in 
which behaviour occurs when people are capable and motivated, 
and when the environment does not get in the way of the 
behaviour. In this model, this is reflected in three components:
• Capacity: Refers to the degree to which a person is physically 


and/or mentally capable of exhibiting the behaviour. A 
distinction is made between physical and psychological capacity. 
Physical capacity is includes skills, physical strength, and 
endurance. Psychological capacity covers knowledge and mental 
processes required for the behavior.


• Motivation: Includes all factors that are related to people’s 
motivation. This includes both conscious motives (including 
intentions, plans, evaluations) and unconscious motives 
(including emotions, reflexes, impulses). 


• Opportunity: All factors external to an individual that enable, 
induce, or obstruct behavior. This involves factors in the social 
environment, like interpersonal influences, social cues and 
norms. Furthermore, it also involves factors in the physical 
environment such as the design of the environment and the 
resources people have access to.


Besides the direct influence of the components on behavior, these 
three components also influence each other through Motivation 
(see Figure 1). When researching behavior and developing 
behavioral interventions, the COM-B model can be used as a 
framework. The behavioral factors that follow from the research 
can be categorized into one of the three components. Doing this, 
an overview arises showing all factors that influence the behavior. 
This overview provides insight in the largest and most important 
barriers to behavior, which may be used as input for developing 
effective behavior change interventions


Prioritizing behavioural factors
This worksheet offers instructions on how to prepare and organise 
a convergence session that focuses on the selection of appropriate 
behavioural factors that are most helpful in changing behaviour. 
This exercise is appropriate only after step 2 in de SPARK-model 
that provided insight into the factors that hinder or stimulate the 
target behaviour. This long list of behavioural factors that play a role 
in the target behaviour can be brought back in the convergence 
session to a short list of factors that are most likely to be influenced 
with one or more interventions. 


To estimate the impact of the factors on behaviour, the first step is 
to look at the available data. Ideally, various sources (literature, field 
research, expert interviews etc.) are consulted. To determine the 
most suitable behavioural factors, a careful weighing is made within 
the available knowledge. This is an iterative and qualitative intuitive 
process. Below, instructions are described for preparing and 
organising the selection of suitable behavioural factors.


Goals convergence session
The purpose of the convergence session is to answer the following 
question: what are the most important factors that are driving or 
holding back the target behaviour?


Preparation
Knowledge groundwork
Before starting the convergence session, it is necessary that the 
session participants are aware of the target group, the target 
behaviour, and the context in which the target behaviour takes 
place. They should be informed about all factors from step 2 and 
what these factors mean in actual practice. It should also be clear 
whether it is a limiting or a stimulating factor. The COM-B helps to 
structure the multitude of information: present the factors in 
columns of capacity, opportunity, and motivation. Explain what the 
factors mean to understand what they mean in practice, for 
example by having colleagues look at some descriptive data/quotes 
to get a good idea of the results of the data collection.


Material 
This session can be done in a physical space or online. Online, you 
need a digital tool to work together in an online environment such 
as Miro. If you come together in real life, four flips, post-its and 
markers are all you need. Make 4 axis charts with 'realistic' on the 
y-axis and 'impact' on the x-axis, see Figure 1. Also make a list of 
which behaviour factors you want to classify available to the 
participants.


Example 
This exercise in The Research Group for determining relevant 
factors for increasing car owners uptake of eHUBs in Amsterdam 
resulted in the following axis system. 


Re
al


is
tic


Impact


Figure 1 Axis system prioritizing behavioural factors


Working method
During the convergence session, you use the following two 
parameters to determine whether a factor is appropriate: 1) Does 
this factor have the potential to impact the target behaviour? 2) Is it 
realistic to influence this factor or is it, for example, a robust 
immutable personality trait?  


Divide the group into subgroups. Per subgroup (minimum of two 
persons) the factors are classified in a system of axes. On the x-axis 
is impact. On the y-axis realistic. In this way the factors are 
prioritised. After each subgroup has placed the factors on the grid, 
the results of each subgroup are compared. This is followed by a 
plenary discussion in which each sub-group substantiates why they 
have placed the factors in certain positions on the system of axes. 
The aim is that after the plenary discussion, consensus will be 
reached, and one system of axes will remain with factors that 
everyone agrees with.


It may be useful to involve the client in the parameter "Is it realistic 
to influence this factor?". This requires an indication of what 
investment it would take to influence the behavioural factor and it 
is up to the client to indicate whether such an investment is 
practically feasible.


Output
The result of this exercise is a qualitative categorisation of factors 
that gives an indication of key behavioural factors (shortlist). The 
axis system can be divided into four quadrants. Namely:


Limited
Low impact, but realistic


Ineffective
Low impact and unrealistic


Promising
Impactful and realistic


Challenging
Impactful, but less realistic


Figure 2 Example axis system prioritising behavioural factors car owners in Amsterdam 


Questions to think about when implementing an intervention
The type of intervention determines the steps that need to be taken. There are, however, some generalities 
to think about. These questions will help. The completed worksheet gives an idea of what to think about 
when implementing an intervention. The worksheet is completed using the Fynch app as an intervention.


Intervention:........................... Description


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


Intervention: Fynch app Description
By means of this app, the target group is made aware of 
its own CO2 emissions in order to stimulate its members 
to travel more economically (and to use eHUBs).


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


The trial took place between November 2021 and 
December 2021. Evaluation of the results will take 
until approximately May 2022.  


One example of what disrupted the planning during 
the Fynch project was a new IOS update for iPhone. 
This update disturbed some participants’ location 
facility so that not all travel movements were 
registered. This was overcome by asking participants 
afterwards whether all their trips had been registered 
correctly. This could then at least be taken into 
account during the data analysis.


In Amsterdam, there is a restriction that nothing can 
be changed in the physical environment while 
intervening. An app is therefore very suitable. In 
Nijmegen however, it is permitted to intervene in 
public spaces. These kinds of restrictions have 
implications for the implementation of the 
intervention.


Contact with communication advisor about other 
initiatives to stimulate shared transport to link up with 
or to deviate from.


Fynch Smart Mobility takes care of the technical side 
of the app. It developed the app and manages the 
app. 
The Research Group Psychology for Sustainable Cities 
develops measuring instruments, measures the effect 
of the intervention, and conducts research on 
behavioural determinants. 
TU Delft analyses data on travel movements.  
The municipality is the client and the provider of 
funds.


Not yet known.


Worksheet Example completed worksheet with Fynch app


Example of behavioural factors with behavioural techniques
In this document, examples are given of how various behavioural factors (e.g., normative motive, gain motive, 
self-efficacy, and social norm) can be translated into behavioural techniques. In addition, the content of each 
behavioural technique is formulated in a few sentences. These sentences have been used in a behavioural 
intervention in Amsterdam to encourage people to make more use of electric shared transport. 


Mail 1 – week 1 – Normative motive


Persuasive communication (Guiding individuals and 
environmental agents towards the adoption of an 
idea, attitude, or action by using arguments or other 
means) and arguments (using a set of one or more 
meaningful premises and a conclusion)
• ‘The more vehicles we share, the fewer we need 


and the more space we can make available! For 
example, a private car is parked on average 23 
hours a day and takes up 15 m2 of parking space. 
As much as a large student room! That space can 
be used for more pedestrian and cycle paths, more 
green spaces to relax and play, and for water 
collection during heavy showers. See how a 
neighbourhood can benefit from fewer cars.’


Environmental re-evaluation (Encouraging 
awareness of the negative impact of the unwanted 
behaviour and the positive impact of the wanted 
behaviour)
• ‘Moreover, all shared scooters and more than 50% 


of shared cars are currently electric, and research 
has shown that car-share users drive more 
consciously and as a result drive fewer kilometres.’


Mail 2 – week 2 – Gain motive


Arguments (Using a set of one or more meaningful 
premises and a conclusion)
• ‘Imagine you own a Fiat 500. On average, your own 


Fiat 500 costs you €365 a month. With comparable 
use, a shared car can easily cost you €100 less, 
because you don't have to pay purchase costs, 
insurance costs, and road tax.’


• ‘But that's not all! Not only do you save money and 
time looking for a parking space, but there are also 
other advantages: …’


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities)
• ‘€100 per month! Click here to see a fellow city 


dweller's reason for getting rid of his own car: 
[movie happy with saving: 
https://vimeo.com/566975353 ].’


Direct experience (Encouraging a process whereby 
knowledge is created through the interpretation of 
experience)
• ‘And do you know how much you can save? Try 


shared mobility (last week's discount is still valid).’ 
• Provide contingent rewards (Praising, encouraging, 


or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• ‘Are you curious about how much you can save? 
Check the website of Nibud 
[https://www.nibud.nl/consumenten/wat-kost-een-
auto/] for the average monthly cost of your car and 
calculate the cost of a shared car for your situation 
via ritjeweg.nl [ https://ritjeweg.nl/].


Mail 4 – week 4 – Social norm


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities) (upward comparison may help in setting 
better goals; downward comparison may help in 
feeling better or more self-efficacious)
• ‘More and more Amsterdammers make use of 


shared transport ...’
• ‘Three out of five city dwellers consider…’
• ‘Nationwide increase in use of shared cars…’
• ‘You have used ... shared transport in the past three 


weeks.’


Modelling (Providing an appropriate model 
reinforced for the desired action) 
• Comparison with other city residents


Mail 3 – week 3 – Self-efficacy


Goal setting (Prompting a person to plan what to do, 
including a definition of goal-directed behaviours 
that result in the target behaviour)
• Scenario sketches for means of transport: ‘Easy 


parking in the city centre or a trip outside the ring 
road? Then use a shared car!’ – Also included with 
other means of transport. 


Cue altering (Teaching the changing of a stimulus, 
either consciously or unconsciously perceived, that 
elicits or signals a behaviour)
• Scenario sketches for means of transport: ‘Having a 


party this weekend? Easily get all your big shopping 
done with a share-basket bike....’ – Also appears 
under other means of transport.


Verbal persuasion (Using messages that suggest that 
the participant possesses certain capabilities)
• ‘You must have saved CO2 already, nice going!’
• ‘With a few steps, your fridge is filled and you are 


ready for the party.’
• ‘See below how easy it is to rent one of the shared 


scooters and drive off immediately.’
• ‘And the great thing...? It's super easy!’


Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)
• Discount codes for shared transport








Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1


2 53 4Has the pre-specified goal of 
effectiveness been achieved?


Does the possibility exist to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan on how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, which 
benchmarks will be included in the evaluation and when will those 
benchmarks be considered as adequate? Also include what kind of 
steps you would take when the pre-specified benchmarks aren’t met 
at the next evaluation phase?


Option 2: Would it be possible to achieve your city’s goal (e.g. reduc-
ing CO2 emissions) even faster by upscaling the current intervention? 
In other words – would it be beneficial to expand an intervention, 
targeted at stimulating the use of eHUBS, to new neighborhoods or 
groups in your city? 


Find out which kind of neighborhood or group 
would be a promising target group by going 
back to step 1 and using the ‘praatplaat’. When 
you’ve decided what your new target group will 
be, determine to what extent this new target 
group differs from the neighborhood or group 
that the current intervention was designed for. 
If they are very similar, you’re able to use the 
current intervention as it is. If that’s not the 
case, it would be wise to go back to step 2 in 
which you will study the local context specifical-
ly for this group.


 Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it’s not possible to continue the intervention in it’s current 
form due to limited money budgets or a shortage of human resourc-
es, it might be useful to design a smaller form of the current interven-
tion. First, find out which behavioral factors were targeted in the 
current intervention and what kind of techniques were used to 
influence those. Afterwards, determine which kind of techniques 
were especially effective in achieving the desired behavior. Go back 
to step 4 (designing) and brainstorm on new and smaller forms of 
these effective techniques. 


Option 2: If it’s not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organizations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention.


NO


Find out what has caused the sudden drop in effectiveness by going 
back to step 2 (Researching the local context). At what point in time 
did the eHUBS use drop? Did it take place simultaneously with an 
unexpected widespread external change (e.g. COVID restrictions, 
price fluctuations) or did something change the public opinion  about 
shared mobility (e.g. a negative news item in the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it’s clear what has caused the (temporary/partly) ineffectiveness, the next 
step would be to go back to step 4 (Designing – Develop behavioral interven-
tion) and decide whether an additional intervention is needed or whether the 
current intervention needs to be redesigned completely. If an additional 
intervention is needed, brainstorm on techniques that could target the specific 
behavioral factor(s) that haven’t been addressed in the first intervention and 
think of ways to incorporate those new techniques into the existing interven-
tion. If the current intervention needs to be redesigned completely (e.g. 
because the new target group differs), it might be best to dive a little deeper 
into step 2 (Researching the local context) one more time before designing a 
new intervention. When the implementation of the additional or new interven-
tion has been completed, make sure to properly evaluate the effectiveness 
again and re-run the flowchart to see what steps to take next.


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that 
hasn’t been using the eHUBS. Do so by going back to step 2 
(Researching the local context) and organizing interviews with the 
two groups or by distributing short surveys in both groups. If this it’s 
not possible due to time or money limitations, it might be useful to 
look into the socio-demographic information you might have (age, 
gender, zip code, etc.) and search for literature online about why, for 
example, certain age groups might use shared mobility. 


NO, NOT AT ALL
Find out how it’s possible that the intervention didn’t have any signifi-
cant effects by going back to step 2 (Researching the local context). 
For example by conducting interviews or distributing surveys among 
the target group to gather information on what prevented them from 
using the eHUBS. Visiting the locations of the eHUBS could also be 
useful to find out if the visibility, availability and ease of use was at the 
desired level during the intervention period or if there were any other 
problems that made it harder to use eHUBS (e.g. vandalism). 
Feedback from users to providers of the eHUBS could also provide 
insight into what aspects of the eHUBS (intervention) didn’t align with 
the needs and wishes of the target group.
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Sustainable Cities


For example:


KNOWLEDGE


practical knowledge about shared mobility services


benefits of shared mobility use


SKILLS


digital skills


electric driving and charging skills


travel skills


For example:


REFLECTIVE 


Reflective


willingness to pay


safety and hygiene


perceived hassle


flexibility


environmental motives


social motives


hedonic motives (“fun factor”)


trust in service providers


psychological ownership


status


AUTOMATIC


inertia


habits


For example:


PHYSICAL OPPORTUNITY


accessibility/density vehicles


parking convenience


online accessibility


visibility


triability


costs


SOCIAL CONTEXT


norms


Capability Motivation Opportunity


Categorize barriers








10 recommendations 
 to improve the uptake of eHUBs.


R
es


ea
rc


h
 G


ro
u


p
 P


sy
ch


o
lo


g
y 


fo
r 


Su
st


ai
n


ab
le


 C
it


ie
s 


| 
M


ar
ije


 v
an


 G
en


t,
 m


.j.
va


n
.g


en
t@


h
va


.n
l


1. Make people receptive to eHUBs before they encounter them.
PRESUASION Arranging for recipients to be receptive to a message before they encounter it. Strategically guiding preliminary attention to move 
prospects into an agreement with the message before they ever experience it. Making positive contact with car owners before encouraging them to 
change their behavior may increase their willingness to listen to your message.


2. Optimize accessibility and minimize the hassle of using an eHUB.
LAW OF LEAST EFFORT The law of least effort states that people have a preference for the least demanding course of action if there are several ways 
of achieving the same goal.  Hassles are “the irritating, frustrating, distressing demands that to some degree characterize everyday transactions with 
the environment”.People will try to avoid anticipated stress caused by the accumulation of these hassles.  Any additional effort of hassle that is caused 
by finding and using a HUB will create a threshold to adopt.


3. Foster citizens belief in their ability to use eHUBs by providing them with the         
necessary knowledge and skills.
SELF-EFFICACY One’s belief in one’s ability to succeed in specific situations or accomplish a task.  For many citizens, eHUBs and shared mobility are new 
concepts. Citizens need to be aware of the eHUB, develop skills how to use the eHUB and feel confident of using the eHUB.


4. Reach target group by overcoming attentional bias.
ATTENTIONAL BIAS The tendency to pay attention to some things 
while simultaneously ignoring others. Car owners will not process eHUBs 
communication, as they have no need for change and may not feel addressed. 
They will only digest information which fits with their existing car routine.


RATIONAL OVERRIDES are ways to break the attentional bias by 
introducing micro moments of friction in the customer journey, 
which can be used to disrupt mindless automatic interactions, 
prompt moments of reflection and more conscious decision 
making. 


5. Break existing habits and (car) routines through prompts, incentives or feedback.
HABITS refer to behaviours that persist because they have become relatively 
automatic over time.  Car owners don’t consciously decide each day how to 
travel to work, they have built up a travel routine. There are several strategies 
to disrupt existing routines, like prompts, incentives or feedback. 


PROMPTS/ CUES are messages that are given at a relevant moment right before 
the behaviour occurs to remind the consumer what the desired sustainable 
behaviour is.


INCENTIVES are rewards, discounts, gifts, and other extrinsic 
incentives that can be granted to car owners to increase desired 
behaviours and positive habit formation.


BY GIVING FEEDBACK on the outcome of behaviour people 
learn about the effect of their action. Positive feedback enforces 
performed behaviour. In case of eHUBs you could provide 
information about the positive social and environmental 
consequences of an eHUB.


6. Design surroundings to stimulate use of eHUBs.
NUDGING Any aspect of the choice architecture that alters people’s behaviour in a predictable way without forbidding any options or significantly 
changing their economic incentives. Design the surroundings, not only the hub, such as floor communication or colour coding on the pavement. 


7. Frame eHUBs such that its associated with the needs and desires of target group.
MESSAGE FRAMING structures information in a certain context or mental frame that helps people to absorb and interpret it. Choosing a frame that fits 
the desires and needs of car owners, such as “accessibility for all” or “freedom”, will increase the likelihood that the message is processed.


8. Optimise fluency of the messaging.
FLUENCY BIAS Cognitive fluency is the ease with which we process information to generate an understanding of what that information means. If 
people process a concept easier, they will judge it more positively. The more skilfully or elegantly the eHub idea is communicated, the more likely it is to 
be considered seriously. Your message should be attractive and enticing using visuals and narratives which are easily processed by the brain.


9. Use social influence mechanisms to promote eHUBs.
SOCIAL NORMS describe the most common behaviours or those that people 
are expected to conform to within a group, community, or culture. Citizens are 
strongly impacted by social norm, which has the potential to lay the foundation 
of correct behaviours. Social factors are one of the most influential factors in 
terms of effecting sustainable consumer behaviour change and using these 
factors wisely is helpful to the uptake op eHUBs.  


MODELLING People learn by watching others and then imitating, 
or modelling, what they do or say. 


CREDIBLE SOURCE Present information in favour of the desired 
or against the undesired behaviour (clean vs. dirty trips) from a 
source that is regarded credible to car users (e.g., experts, role 
models).


10. Invest in customer trust.
TRUST Creating trust is of key relevance to the sharing economy, which is characterized by high uncertainty and dynamic change processes. When 
costumers lack trust in eHUBs they will stick to their existing routines. Therefore it is wise to invest in careful and transparent communication and reliable 
service. 








Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1
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Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Does the possibility exist to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan on how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, which 
benchmarks will be included in the evaluation and when will those 
benchmarks be considered as adequate? Also include what kind of 
steps you would take when the pre-specified benchmarks aren’t met 
at the next evaluation phase?


Option 2: Would it be possible to achieve your city’s goal (e.g. reduc-
ing CO2 emissions) even faster by upscaling the current intervention? 
In other words – would it be beneficial to expand an intervention, 
targeted at stimulating the use of eHUBS, to new neighborhoods or 
groups in your city? 


Find out which kind of neighborhood or group 
would be a promising target group by going 
back to step 1 and using the ‘praatplaat’. When 
you’ve decided what your new target group will 
be, determine to what extent this new target 
group differs from the neighborhood or group 
that the current intervention was designed for. 
If they are very similar, you’re able to use the 
current intervention as it is. If that’s not the 
case, it would be wise to go back to step 2 in 
which you will study the local context specifical-
ly for this group.


 Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it’s not possible to continue the intervention in it’s current 
form due to limited money budgets or a shortage of human resourc-
es, it might be useful to design a smaller form of the current interven-
tion. First, find out which behavioral factors were targeted in the 
current intervention and what kind of techniques were used to 
influence those. Afterwards, determine which kind of techniques 
were especially effective in achieving the desired behavior. Go back 
to step 4 (designing) and brainstorm on new and smaller forms of 
these effective techniques. 


Option 2: If it’s not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organizations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention.


NO


Find out what has caused the sudden drop in effectiveness by going 
back to step 2 (Researching the local context). At what point in time 
did the eHUBS use drop? Did it take place simultaneously with an 
unexpected widespread external change (e.g. COVID restrictions, 
price fluctuations) or did something change the public opinion  about 
shared mobility (e.g. a negative news item in the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it’s clear what has caused the (temporary/partly) ineffectiveness, the next 
step would be to go back to step 4 (Designing – Develop behavioral interven-
tion) and decide whether an additional intervention is needed or whether the 
current intervention needs to be redesigned completely. If an additional 
intervention is needed, brainstorm on techniques that could target the specific 
behavioral factor(s) that haven’t been addressed in the first intervention and 
think of ways to incorporate those new techniques into the existing interven-
tion. If the current intervention needs to be redesigned completely (e.g. 
because the new target group differs), it might be best to dive a little deeper 
into step 2 (Researching the local context) one more time before designing a 
new intervention. When the implementation of the additional or new interven-
tion has been completed, make sure to properly evaluate the effectiveness 
again and re-run the flowchart to see what steps to take next.


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that 
hasn’t been using the eHUBS. Do so by going back to step 2 
(Researching the local context) and organizing interviews with the 
two groups or by distributing short surveys in both groups. If this it’s 
not possible due to time or money limitations, it might be useful to 
look into the socio-demographic information you might have (age, 
gender, zip code, etc.) and search for literature online about why, for 
example, certain age groups might use shared mobility. 


NO, NOT AT ALL
Find out how it’s possible that the intervention didn’t have any signifi-
cant effects by going back to step 2 (Researching the local context). 
For example by conducting interviews or distributing surveys among 
the target group to gather information on what prevented them from 
using the eHUBS. Visiting the locations of the eHUBS could also be 
useful to find out if the visibility, availability and ease of use was at the 
desired level during the intervention period or if there were any other 
problems that made it harder to use eHUBS (e.g. vandalism). 
Feedback from users to providers of the eHUBS could also provide 
insight into what aspects of the eHUBS (intervention) didn’t align with 
the needs and wishes of the target group.


Behaviour


Motivation


Ca
pa


bi
lit


y
Opportunity


Instructions for using COM-B model in determining directions 
for intervention.
The COM-B model can be used as a tool to determine promising 
intervention directions. This can be done by following the next 
steps, also explained in the blank editable worksheets (pages 3 to 
5):
1. Define the target behavior (see Step 1. Explore) and fill it in at 


'Behavior' in the model.
2. Make a longlist of all behavioral factors that influence behavior, 


based on the insights obtained from the literature and from 
practical research (see Step 2.1 Explore existing knowledge and 
2.2 Investigate local context).


3. Classify each behavioral factor under 'Capacity', 'Motivation', 
and/or 'Opportunity' in the model. 


4. Create an overview of the behavioral factors that influence the 
target behavior. 


Figure 1. COM-B model


COM-B model
The COM-B model is an evidence-based behavioural model that 
shows what conditions are necessary for behaviour to occur. The 
model was developed by Michie ++ (2011) and is part of the 
behaviour change wheel. The model can be used to analyze 
behaviour, by providing insight into the factors that hinder or 
stimulate behaviour. These insights can be used to develop 
interventions aimed at changing that behaviour. 


The model states that behavior is part of an interactive system, in 
which behaviour occurs when people are capable and motivated, 
and when the environment does not get in the way of the 
behaviour. In this model, this is reflected in three components:
• Capacity: Refers to the degree to which a person is physically 


and/or mentally capable of exhibiting the behaviour. A 
distinction is made between physical and psychological capacity. 
Physical capacity is includes skills, physical strength, and 
endurance. Psychological capacity covers knowledge and mental 
processes required for the behavior.


• Motivation: Includes all factors that are related to people’s 
motivation. This includes both conscious motives (including 
intentions, plans, evaluations) and unconscious motives 
(including emotions, reflexes, impulses). 


• Opportunity: All factors external to an individual that enable, 
induce, or obstruct behavior. This involves factors in the social 
environment, like interpersonal influences, social cues and 
norms. Furthermore, it also involves factors in the physical 
environment such as the design of the environment and the 
resources people have access to.


Besides the direct influence of the components on behavior, these 
three components also influence each other through Motivation 
(see Figure 1). When researching behavior and developing 
behavioral interventions, the COM-B model can be used as a 
framework. The behavioral factors that follow from the research 
can be categorized into one of the three components. Doing this, 
an overview arises showing all factors that influence the behavior. 
This overview provides insight in the largest and most important 
barriers to behavior, which may be used as input for developing 
effective behavior change interventions


Prioritizing behavioural factors
This worksheet offers instructions on how to prepare and organise 
a convergence session that focuses on the selection of appropriate 
behavioural factors that are most helpful in changing behaviour. 
This exercise is appropriate only after step 2 in de SPARK-model 
that provided insight into the factors that hinder or stimulate the 
target behaviour. This long list of behavioural factors that play a role 
in the target behaviour can be brought back in the convergence 
session to a short list of factors that are most likely to be influenced 
with one or more interventions. 


To estimate the impact of the factors on behaviour, the first step is 
to look at the available data. Ideally, various sources (literature, field 
research, expert interviews etc.) are consulted. To determine the 
most suitable behavioural factors, a careful weighing is made within 
the available knowledge. This is an iterative and qualitative intuitive 
process. Below, instructions are described for preparing and 
organising the selection of suitable behavioural factors.


Goals convergence session
The purpose of the convergence session is to answer the following 
question: what are the most important factors that are driving or 
holding back the target behaviour?


Preparation
Knowledge groundwork
Before starting the convergence session, it is necessary that the 
session participants are aware of the target group, the target 
behaviour, and the context in which the target behaviour takes 
place. They should be informed about all factors from step 2 and 
what these factors mean in actual practice. It should also be clear 
whether it is a limiting or a stimulating factor. The COM-B helps to 
structure the multitude of information: present the factors in 
columns of capacity, opportunity, and motivation. Explain what the 
factors mean to understand what they mean in practice, for 
example by having colleagues look at some descriptive data/quotes 
to get a good idea of the results of the data collection.


Material 
This session can be done in a physical space or online. Online, you 
need a digital tool to work together in an online environment such 
as Miro. If you come together in real life, four flips, post-its and 
markers are all you need. Make 4 axis charts with 'realistic' on the 
y-axis and 'impact' on the x-axis, see Figure 1. Also make a list of 
which behaviour factors you want to classify available to the 
participants.


Re
al


is
tic


Impact


Figure 1 Axis system prioritizing behavioural factors


Working method
During the convergence session, you use the following two 
parameters to determine whether a factor is appropriate: 1) Does 
this factor have the potential to impact the target behaviour? 2) Is it 
realistic to influence this factor or is it, for example, a robust 
immutable personality trait?  


Divide the group into subgroups. Per subgroup (minimum of two 
persons) the factors are classified in a system of axes. On the x-axis 
is impact. On the y-axis realistic. In this way the factors are 
prioritised. After each subgroup has placed the factors on the grid, 
the results of each subgroup are compared. This is followed by a 
plenary discussion in which each sub-group substantiates why they 
have placed the factors in certain positions on the system of axes. 
The aim is that after the plenary discussion, consensus will be 
reached, and one system of axes will remain with factors that 
everyone agrees with.


It may be useful to involve the client in the parameter "Is it realistic 
to influence this factor?". This requires an indication of what 
investment it would take to influence the behavioural factor and it 
is up to the client to indicate whether such an investment is 
practically feasible.


Output
The result of this exercise is a qualitative categorisation of factors 
that gives an indication of key behavioural factors (shortlist). The 
axis system can be divided into four quadrants. Namely:


Limited
Low impact, but realistic


Ineffective
Low impact and unrealistic


Promising
Impactful and realistic


Challenging
Impactful, but less realistic


Questions to think about when implementing an intervention
The type of intervention determines the steps that need to be taken. There are, however, some generalities 
to think about. These questions will help. The completed worksheet gives an idea of what to think about 
when implementing an intervention. The worksheet is completed using the Fynch app as an intervention.


Intervention:........................... Description


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


Intervention: Fynch app Description
By means of this app, the target group is made aware of 
its own CO2 emissions in order to stimulate its members 
to travel more economically (and to use eHUBs).


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


The trial took place between November 2021 and 
December 2021. Evaluation of the results will take 
until approximately May 2022.  


One example of what disrupted the planning during 
the Fynch project was a new IOS update for iPhone. 
This update disturbed some participants’ location 
facility so that not all travel movements were 
registered. This was overcome by asking participants 
afterwards whether all their trips had been registered 
correctly. This could then at least be taken into 
account during the data analysis.


In Amsterdam, there is a restriction that nothing can 
be changed in the physical environment while 
intervening. An app is therefore very suitable. In 
Nijmegen however, it is permitted to intervene in 
public spaces. These kinds of restrictions have 
implications for the implementation of the 
intervention.


Contact with communication advisor about other 
initiatives to stimulate shared transport to link up with 
or to deviate from.


Fynch Smart Mobility takes care of the technical side 
of the app. It developed the app and manages the 
app. 
The Research Group Psychology for Sustainable Cities 
develops measuring instruments, measures the effect 
of the intervention, and conducts research on 
behavioural determinants. 
TU Delft analyses data on travel movements.  
The municipality is the client and the provider of 
funds.


Not yet known.


Worksheet Example completed worksheet with Fynch app


Example of behavioural factors with behavioural techniques
In this document, examples are given of how various behavioural factors (e.g., normative motive, gain motive, 
self-efficacy, and social norm) can be translated into behavioural techniques. In addition, the content of each 
behavioural technique is formulated in a few sentences. These sentences have been used in a behavioural 
intervention in Amsterdam to encourage people to make more use of electric shared transport. 


Mail 1 – week 1 – Normative motive


Persuasive communication (Guiding individuals and 
environmental agents towards the adoption of an 
idea, attitude, or action by using arguments or other 
means) and arguments (using a set of one or more 
meaningful premises and a conclusion)


• ‘The more vehicles we share, the fewer we need and 
the more space we can make available! For example, 
a private car is parked on average 23 hours a day 
and takes up 15 m2 of parking space. As much as a 
large student room! That space can be used for more 
pedestrian and cycle paths, more green spaces to 
relax and play, and for water collection during heavy 
showers. See how a neighbourhood can benefit from 
fewer cars.’


Environmental re-evaluation (Encouraging 
awareness of the negative impact of the unwanted 
behaviour and the positive impact of the wanted 
behaviour)


• ‘Moreover, all shared scooters and more than 50% of 
shared cars are currently electric, and research has 
shown that car-share users drive more consciously 
and as a result drive fewer kilometres.’


Mail 2 – week 2 – Gain motive


Arguments (Using a set of one or more meaningful 
premises and a conclusion)


• ‘Imagine you own a Fiat 500. On average, your own 
Fiat 500 costs you €365 a month. With comparable 
use, a shared car can easily cost you €100 less, 
because you don't have to pay purchase costs, 
insurance costs, and road tax.’


• ‘But that's not all! Not only do you save money and 
time looking for a parking space, but there are also 
other advantages: …’


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities)


• ‘€100 per month! Click here to see a fellow city 
dweller's reason for getting rid of his own car: [movie 
happy with saving: https://vimeo.com/566975353 ].’


Direct experience (Encouraging a process whereby 
knowledge is created through the interpretation of 
experience)


• ‘And do you know how much you can save? Try 
shared mobility (last week's discount is still valid).’ 


• Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• ‘Are you curious about how much you can save? 
Check the website of Nibud 
[https://www.nibud.nl/consumenten/wat-kost-een-a
uto/] for the average monthly cost of your car and 
calculate the cost of a shared car for your situation 
via ritjeweg.nl [ https://ritjeweg.nl/].


Mail 4 – week 4 – Social norm


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities) (upward comparison may help in setting 
better goals; downward comparison may help in 
feeling better or more self-efficacious)


• ‘More and more Amsterdammers make use of 
shared transport ...’


• ‘Three out of five city dwellers consider…’
• ‘Nationwide increase in use of shared cars…’
• ‘You have used ... shared transport in the past three 


weeks.’


Modelling (Providing an appropriate model 
reinforced for the desired action) 


• Comparison with other city residents


Mail 3 – week 3 – Self-efficacy


Goal setting (Prompting a person to plan what to do, 
including a definition of goal-directed behaviours 
that result in the target behaviour)


• Scenario sketches for means of transport: ‘Easy 
parking in the city centre or a trip outside the ring 
road? Then use a shared car!’ – Also included with 
other means of transport. 


Cue altering (Teaching the changing of a stimulus, 
either consciously or unconsciously perceived, that 
elicits or signals a behaviour)


• Scenario sketches for means of transport: ‘Having a 
party this weekend? Easily get all your big shopping 
done with a share-basket bike....’ – Also appears 
under other means of transport.


Verbal persuasion (Using messages that suggest that 
the participant possesses certain capabilities)


• ‘You must have saved CO2 already, nice going!’
• ‘With a few steps, your fridge is filled and you are 


ready for the party.’
• ‘See below how easy it is to rent one of the shared 


scooters and drive off immediately.’
• ‘And the great thing...? It's super easy!’


Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• Discount codes for shared transport
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Sentiment Insights


OVERVIEW OF FRAMES


This report shows an analysis of Gemeente Amsterdam's sentiment ad
campaigns over 6 neighborhoods: Noord Buiksloterham, Frans Halsbuurt,
Wibaustraat, Amsterdam Science Park, Osdorpplein and Elzenhagen. Per
neighborhood, the campaign had 6 sentiment frameworks with each 1
sentiment ad. This way, we can see which kind of frames were most
effective for each neighborhood. There was a minimum of 3,000 impressions
for each of the ads. 


Introduction







Sentiment Insights


OVERVIEW OF FRAMES


Sentiment Frames Used:


01 Informative Frame: Uses a factual tone.


02 Self-efficacy Frame: Uses a tone with an ability to succeed.


03 Hedonic Frame: Fun is central to this frame, connecting the Hub to fun
activities and associations


04 Gain Frame: Cost reduction is central to this frame. 


05 Normative Frame: Uses an environmentally friendly tone.


06 Social Frame: What other people do or think is central to this frame.







Frans 
Halsbuurt


Wibautstraat


2.33%


2.39%


2.77%


Sentiment Insights


CLICK-THROUGH-RATE PER SENTIMENT FRAMEWORK


Hedonic NormativeGainSelf-
efficacy


Social


Noord
Buiksloterham


1.11% 1.94%1.36% 1.07%


Informatief


1.70%


0.93% 1.40%0.79% 0.85% 2.26%


2.46% 0.95% 1.10%1.27% 0.62%


CTR Overview Sentiment Frames


Introduction
Within this section the click-through-rate per sentiment framework per
neighborhood can be found. The click-through-rate (CTR) refers to the
ratio of users who have clicked on a specific link to the total number of
users who have seen the advertisement. 


Osdorpplein


Elzenhagen


3.38%


2.92%


2.73%


Amsterdam
Science Park


1.60% 2.09%1.18% 0,90% 2.66%


1.17% 1.04%1.42% 2.79% 2.93%


3.62% 1.18% 2.76%1.45% 0.48%







Sentiment Insights


GEOLOCATION SOCIAL TARGETING


Introduction
Hereby Marveltest showcase the targeting locations per neighborhood. The
neighborhoods have been mapped as well as possible by excluding certain
locations. Actual reach is always lower due to period of targeting. 


Noord- Buiksloterham


All genders 
18-65+


Potential reach: 18,000
CTR: 1.81%
CPC: €0.26


Actual reach: 8,385


Audiences targeted: 


Frans Halsbuurt


All genders 
18-65+


Potential reach: 20,000
CTR: 1.82%
CPC: €0.27


Actual reach: 7,181


Audiences targeted: 


Wibautstraat


All genders 
18-65+


Reach: 25,000
CTR: 1.91%
CPC: €0.24


Actual reach: 9,356


Audiences targeted: 
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GEOLOCATION SOCIAL TARGETING


Amsterdam Science Park


All genders 
18-65+


Potential reach: 26,750
CTR: 2.04%
CPC: €0.20


Actual reach: 8,262


Audiences targeted: 


Osdorpplein


All genders 
18-65+


Potential reach: 34,500
CTR: 1.96%
CPC: €0.20


Actual reach: 7,866


Audiences targeted: 


Elzenhagen


All genders 
18-65+


Reach: 25,350
CTR: 2.04%
CPC: €0.20


Actual reach: 6,768


Audiences targeted: 







 Results per Neighborhood







Noord Buiksloterham best performing sentiments


Noord Buiksloterham


BEST PERFORMING FRAME ADS


CPC:
CTR:
CPM:


€0.21
2.39%
€5.10


02 SELF EFFICACY 06 SOCIAL FRAME
€0.22
2.26%
€4.87


CPC:
CTR:
CPM:


18-24 25-34 35-44 45-54 55-64 65+


2,500 
2,000 
1,500 
1,000 
500 


0 


Demographics


male
50.4%


female
49.6%


This neighborhood had the highest percentage of older inhabitants and the
highest percentage of female inhabitants among analyzed neighborhoods.
However, the differences are small. The best performing frames for this
neighborhood are self-efficacy and social frames. 


AVERAGE STATS 
CPC:
CTR:
CPM:


Key Learnings:


Overview of the people reached based on the demographics in Noord
Buiksloterham. 


€0.26
1.81%
€4.66


The CTR's for the age
groups 45+ are higher
for both best
performers in
comparison with 45-. 


The CTR's for male are
higher for both best
performers in
comparison to female.







Frans Halsbuurt best performing sentiments


Frans Halsbuurt


BEST PERFORMING FRAME ADS


CPC:
CTR:
CPM:


€0.24
2.33%
€5.58


02 SELF EFFICACY 04 GAIN FRAME
€0.24
1.94%
€4.65


CPC:
CTR:
CPM:


18-24 25-34 35-44 45-54 55-64 65+


2,500 
2,000 
1,500 
1,000 
500 


0 


Demographics


male
50.9%


female
49.1%


This neighborhood had a high percentage of young inhabitants and this
could be a reason in determining why self-efficacy or gain frames are the
best-performing. In particular, this is the only neighborhood has gain as the
best performing framework. 


Key Learnings:


Overview of the reached people based on the demographics in Frans
Halsbuurt. 


AVERAGE STATS 
CPC:
CTR:
CPM:


€0.27
1.82%
€4.95


The CTR's for the age
groups 45+ are higher
for both best
performers in
comparison with 45-. 


The CTR's for male are
higher for both best
performers in
comparison to female.







Wibautstraat best performing sentiments


Wibautstraat


BEST PERFORMING FRAME ADS


CPC:
CTR:
CPM:


€0.21
2.46%
€5.27


02 SELF EFFICACY


18-24 25-34 35-44 45-54 55-64 65+


4,000 


3,000 


2,000 


1,000 


0 


Demographics 


male
50.8%


female
49.2%


The numbers for the best performers show that the older inhabitants and
females are having the highest CTR's. This could potentially be a
determining factor of social and efficacy resulting in being the best
performing frames. 


Key Learnings:


Overview of the reached people based on the demographics in
Wibautstraat. 


06 SOCIAL FRAME
€0.15
2.77%
€4.05


CPC:
CTR:
CPM:


AVERAGE STATS 
CPC:
CTR:
CPM:


€0.24
1.91%
€4.65


The CTR's for the age
groups 45+ are higher
for the Social Frame Ad
in comparison to 45-.
The Self Efficacy ad has
only a very high CTR for
the age group 65+, all
the other age groups
have similar CTR's. 


The CTR's for male are
higher for both best
performers in
comparison to female.







Amsterdam Science Park best performing sentiments


Amsterdam Science Park


BEST PERFORMING FRAME ADS


CPC:
CTR:
CPM:


€0.19
2.92%
€5.42


02 SELF EFFICACY


18-24 25-34 35-44 45-54 55-64 65+


2,500 
2,000 
1,500 
1,000 
500 


0 


Demographics 


male
53.7%


female
46.3%


This younger audience corresponds the same towards the best
performing ad sets as the older audiences in the other locations. This is a
key indicator for the best working frames (SOCIAL and SELF EFFICIACY)


Key Learnings:


Overview of the reached people based on the demographics in
Wibautstraat. 


06 SOCIAL FRAME
€0.12
2.93%
€3.65


CPC:
CTR:
CPM:


AVERAGE STATS 
CPC:
CTR:
CPM:


€0.28
2.04%
€4.05


It is clear that this
audiences is the
youngest audience
reached over all
locations while the best
performers don't
change.


The CTR's for female
are higher for both best
performers in
comparison to male.







Osdorpplein best performing sentiments


Osdorpplein


BEST PERFORMING FRAME ADS


CPC:
CTR:
CPM:


€0.13
2.66%
€3.54


06 SOCIAL FRAME


18-24 25-34 35-44 45-54 55-64 65+


2,500 
2,000 
1,500 
1,000 
500 


0 


Demographics 


male
54.6%


female
45.4%


Osdorpplein had a low CPM of €3.84 which indicates this location is the
cheapest to reach of all locations. This could be due to less competition in
this location of other advertisers. Even though the sentiment in this
location is the same as for the other locations. 


Key Learnings:


Overview of the reached people based on the demographics in
Wibautstraat. 


02 SELF EFFICACY
€0.16
3.38%
€5.54


CPC:
CTR:
CPM:


AVERAGE STATS 
CPC:
CTR:
CPM:


€0.29
1.96%
€3.84


This audience had the
highest male reach of
all locations and
therefore even with a
lower CTR for males the
most male visitors on
the landing page. 


The CTR's for female
are higher for both best
performers in
comparison to male.







Elzenhagen best performing sentiments


Elzenhagen


BEST PERFORMING FRAME ADS


18-24 25-34 35-44 45-54 55-64 65+


2,000 


1,500 


1,000 


500 


0 


Demographics 


male
53.3%


female
46.7%


This location is the most expensive to target with a CPM of €4.14. Besides
the more expensive CPM the CTR was higher than for Osdorpplein which
makes the Buurthubs more relevant for this location than for Osdorpplein.


Key Learnings:


Overview of the reached people based on the demographics in
Wibautstraat. 


AVERAGE STATS 
CPC:
CTR:
CPM:


€0.31
2.04%
€4.14


The Self Efficacy frame
performed best in this
location but also has
the highest CPM of all
locations. For the rollout  
it could be smart to use
different sentiments
and optimize based on
costs per sentiment. 


The CTR's for male are
higher for both best
performers in
comparison to female.


CPC:
CTR:
CPM:


€0.13
2.73%
€3.66


06 SOCIAL FRAME02 SELF EFFICACY
€0.16
3.62%
€5.73


CPC:
CTR:
CPM:







Overall Results & Survey







Overall results survey


18-24 25-34 35-44 45-54 55-64 65+


25,000 
20,000 
15,000 
10,000 
5,000 


0 


female
52%


male
48%


18-24 25-34 35-44 45-54 55-64 65+


7,500 


5,000 


2,500 


0 


male
54.6%


female
45.4%


First Campaign (3 locations) Second Campaign (3 locations)


Familiar with partial transport?


Ja
83.8%


No
16.2%


Overall Demographics 
Total overview of the reached people
based on the demographics. 


Overall Demographics 
Total overview of the reached people
based on the demographics. 


No
53.2%


Yes
46.8%


Are u using partial transport?


Results survey (count 112) Results survey (count 62)


Familiar with partial transport?


Are u using partial transport?


Yes
79%


No
21%


No
56.5%


Yes
43.5%







Overall results survey


First Campaign (3 locations) Second Campaign (3 locations)


How often do u use a car?


Couple of times per week
20.6%


Once a month
20.6%


Never
18.7%


Sometimes
17.8%


Every day
11.2%


How often do u use a car?


Sometimes
22.6%


Once a month
22.6%


Couple of times per week
21%


Never
12.9%


Every day
9.7%


Which transportation do you have
access to on a daily basis?
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Which transportation do you have
access to on a daily basis?
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Number of transportation options
per person


One
49.5%


Two
36.9%


Three
12.6%


Four
0.9%


Number of transportation options
per person


One
41.9%


Two
38.7%


Three
16.1%


None
3.2%







Overall results survey


First Campaign (3 locations) Second Campaign (3 locations)


Would you like a Buurthub in
you Neighbourhood? 


Would you like a Buurthub in
you Neighbourhood? 


Love to
82.9%


I do not care
14.4%


Rather not
0.9%


No, I really don't
want that


1.79%


Love to
88.7%


I do not care
8.1%


No, I really don't
want that


1.79%


Rather not
0.89%


 


Conclusion
There is little to no difference in the answers conducted by the survey. The most striking is
probably that in the second campaign half less people have access to a bicycle on a daily
basis. This means that for this locations bicycles could be good options for the Buurthub. 







In-depth audience analysis


First Campaign (3 locations) Second Campaign (3 locations)


Age Age


Introduction
The in-depth audience analysis is focusing on the people who filled in the survey on the
landing page. Filling in the survey can be seen as a proxy of interest about the topic of a
Buurthub in their neighborhood. Both socio-demographic and socio-economic metrics are
illustrated in order to give a more in-depth overview of the group who has a particular interest
in the Buurthub and it gives an overview of the audience who filled in the questions in the
survey. Important to note is that these variables are based on the person who is registered on
the given address so for example it could be the partner of the person who filled in the
information.
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Based on the client profiling analysis a wide variety
of age groups were willing to fill in the survey. Most
people filled in the survey from the age group 25-
30. The comparison, between the people who were
reached by ads and the people who filled in the
survey, illustrates that the age groups 55-60 and
65+ have a relatively high response rate.


Key Learnings:
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Based on the client profiling analysis there has
been at least one response in all the different age
groups. Most people filled in the survey from the
age group 25-30 & 30-35 (N=10). The data
illustrates the familiarity of partial transports is high
for the age group 35-60 (95%). The usage of
partial transport is relatively high for the age group
30-35 (70%).


Key Learnings:







In-depth audience analysis


First Campaign (3 locations) Second Campaign (3 locations)


Car Car


The client profiling illustrates most people
responding to the survey either have no car or one
car (based on the data of registered address). The
income level of the respondents is quite spread and
represents people from different social
environments. 


Key Learnings:
The client profiling illustrates most people
responding to the survey either have no car or one
car. In the new locations, no car answer increased
by 10% which makes the hubs more eligible for
these locations. 


Key Learnings:


No Car 
46.5%


One Car 
39.4%


Two or more Cars
14.1%
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Income


No Car 
56.5%


One Car 
33.9%


Two or more Cars
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In-depth audience analysis


First Campaign (3 locations) Second Campaign (3 locations)


Highest Educational Level


The Client profiling results suggest higher educated
people have more interest in de Buurthubs
compared to lower educated people. Furthermore,
the majority of the people responded to the survey
live by themselves (53%). From this group, 71% do
not have a car which could explain their particular
interest in Buuurthubs. On the contrary, from the
respondents with a househiold size above one 81%
has at least one car. 


Key Learnings:
The Client profiling results suggest people with an
University education have more interest in de
Buurthubs compared to people with an "other"
education. In contradiction to the previous profiling,
a relatively high percentage (25%) of the
respondents have an MBO education. Furthermore,
the majority of the people responded to the survey
live by themselves (53%). From this group, 88% do
not have a car which could explain their particular
interest in Buuurthubs. On the contrary, from the
respondents with a household size above one 82%
has at least one car. This relation is in line with the
results from the previous client profiling. 


Key Learnings:
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Highest Educational Level


Household size
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Conclusion &
Recommendations







Ads - Overall we see that two sentiments stand out over all locations: self-
efficiency, and social. These sentiments performed best on CTR which let
the audience interact with the landing page. Therefore we suggest to start
rolling out the Buurthubs with these two sentiments and variations. 


Survey - In total 62 people completed the survey, almost 50% less in
comparison with the last results which could signify these locations are less
interested in Buurthubs than the first three locations. The results show is that
most of the respondents were familiar with partial transportation (79%) and
44.4% of the respondents already used partial transportation. These results
match the first conducted tests and therefore explanation of what partial
transportation is doesn't have the highest priority on the landing page. 


Audience analysis - The demographics of this audience differs from the
last conducted tests. Male and younger audiences were reached more
than in the other locations. The client profiling analysis showed therefore
also that the age groups 18-24 and 24-35 have a relatively high response
rate. Most respondents either have no car or one car, their income level is
quite spread and the survey represents people from different social
environments. The client profiling suggests that higher educated people
have more interest in de Buurthubs compared to lower educated people. In
addition, the client profiling analysis shows that the respondents from these
locations are younger and a relatively high percentage (25%) of the
respondents have an MBO education.  


UX UI analysis - This was setup in a different documentation. See
GemeenteAmsterdam-Buurthubs-Marveltest-SiteAnalysis-UIUX-V1.


Conclusion


Conclusion







Future Recommendations:


Recommendations


We advise starting rolling out the Buurthubs on a bigger scale while
using the two best performing sentiments. Variations on these
sentiments could be made to optimize CTR and CPM. 
After the advise optimizations for the landing page we saw some
limitations in the landing page set up for the Gemeente. Therefore we
couldn't optimize the customer journey and this can't be taken into
account of the full rollout. 


Overall we see that there is an overlapping initial interest in the Buurthubs
in the different locations for the same sentiments. Therefore we would
recommend starting the rollout of the Buurthubs on the right sentiments
with extra variations:


Rollout Buurthubs 







Limitations







Limitation 1: Audience Settings 


*Limitations


The regulations that were set did not allow us to load in our audience data
to formulate target groups. It was also not possible to use any form of
grouping based on profiling from Facebook. 
The result of this is that we were only able to segment target groups by
neighborhood and could only enter a 'homogenous' target group on the
segmentation side. A solution was chosen in which completed forms are
subsequently enriched in order to apply statistical formulas to the entire
target group. This makes real-time insight per target group variable
impossible.


Limitation 2: Channel Freedom
There is a cap on the frequency that target groups can see the ads, which
is 3. A maximum spend of 3k per 3 weeks was applied. Advertising is only
allowed within a certain time frame.
As a result, this offers substantially fewer (-70%) optimization possibilities at
the ad level and prevents us from repeatedly optimizing for the same target
group.


Limitation 3: Landing page optimization & section validation
No page behavior tracking software may be installed by means of pixels on
the landing page. No landing page builder software may be used via a DNS
link on the subdomain.
As a result, it is not possible to specifically examine the sentiment on sub-
topics on a landing page. Because of this, an extensive landing page
framework with different propositions was not used, but only 1 landing page
could be used. It did not make sense to test multiple landing pages at the
same time if one cannot optimize using heatmaps. The number of variables
on the proposition side is substantially reduced (~90%). 







Limitation 4: Tracking Software & pixels 


Limitations


No pixels of Marveltest could be placed on the landing page. No advanced
website data collectors may be used, only Site Improve. No pixels of the
channels were allowed on the landing page, so optimization based on
conversion data could not be applied.
Hereby, the sentiment analysis formula derived from the Marveltest formula,
could not be fully applied, which substantially negatively affects the validity
of the results. Sub-metrics of the formula are not calculated, which makes
the sentiment index less robust.


Limitation 5: Enrichments 
It was not allowed to load enriched target groups into the channel.
The consequence of this is that there is only limited coverage from the
Marveltest Database because instead of loading in validated groups,
groups are created afterward by matching databases. The match
percentage is expected to be ~70% instead of ~99%.








Research group Psychology for
Sustainable Cities


Target behaviour(s)
e.g. “Car owners will try out electric vehicles from the 
eHUB in the first half year .”


INDIVIDUALLY - 5 MIN.


Think of reasons why the target group does not 
carry out the target behaviour yet (NOTE: at the 
moment these are assumptions, you can research 
these reasons before this brainstorm or before you 
develop your concept into a prototype).  Write each 
reason on a post it. 


Stick the post it on a sheet of paper with the target 
behaviour written at the top. If you work in a small 
team or larger group, read the reason aloud for the 
others.  


TEAM - 5 MIN.


Categorize together (in a team or small group) the 
barriers you have brainstormed individually.  For 
the main categories use Capacity, Motivation and 
Opportunity (see next sheet). The determinants 
researched in the Prioritising phase can be used as 
subcategories (for an example, see next page).


If there are no barriers in a category or if you come 
up with new barriers inspired by the categories, 
add those new barriers. 


Barriers
10 min 


Identify the target behaviour(s) you want 
intervention-ideas for.


You can use multiple behaviours depending on the 
group size and goal of your project.


INDIVIDUALLY - 5*2 MIN. 
Choose one barriers-category. 


Come up -individually- with 1 idea on how you can  
resolve that barrier. Repeat 4 more times, at the 
end of this round,  each group member has 5 ideas! 


TIP: Think about the different strategies: nudging 
(system 1), boosting (system 2), rational overrides 
(switching from system 1 to system 2) 


TEAM - 5*2 MIN.
- Select your personal favourite idea and give it to 


your left neighbour,


- Build on the idea of your neighbour and improve 
it or add to it ,


- Give to the left again and improve the next idea. 


Repeat 4 times.  


INDIVIDUALLY - 10 MIN. 
Present each of the ideas to your team; 
Select together the most promising idea, you can 
also combine ideas into one.  


TEAM - 10 MIN.
Create, on a new sheet of paper, a concept based 
on the selected idea. Develop the idea further: 
think of putting it into context, adding more details, 
creating a scenario. Hang the poster with concept 
description/visualisation on a wall, include at least;  


(1) the target behaviour 
(2) the barriers (maybe on a separate sheet)  
(3) the concept (elaborated idea)


INDIVIDUALLY - 5 MIN. 
Walk around and review the concepts. Stick 
individually one sticker to the most interesting 
concept. 


GROUP - 10 MIN. 


Sit together with the group. Discuss the most 
promising concept(s). 


Write down specific action points you’ll take from 
this workshop. 


What are you going to do Monday/next day to start 
the successful implementation of this intervention? 


Selection
15 min 


Concepts  
20 min 


Ideation
20 min 


Brainstorming intervention ideas
4 - 15 people + 1 facilitator


1 - 1.5 h


Pen, post-its, assignments (e.g. powerpoint), 
flipover, sticker (colored dots)


Online is possible as well: use a online 
collaboration and whiteboardtool e.g. Miro1


2 53 4


Examples of target behaviors for the cities of Amsterdam, Nijmegen and Leuven.
Questions that will help to define the target behavior. By answering these questions, 
both the problem, the target group, stakeholders and the target behaviors become 
clear. 


Amsterdam Nijmegen Leuven
Aim 


Why


Stake-
holders


Create space in the streets. We want people out of their cars: choosing 
clean and active forms of transport.


The local authorities want to focus on behavioural changes: 
• that end users will start sharing modalities, and also travel more   


multimodally;
• that the sub-mobility systems will cluster together with other (or 


sometimes even the same) transport modes in order to improve the 
convenience of the end user.


We want to break through habitual behaviour with the eHUBs. We want to 
ensure that people make a conscious choice for each journey between 
means of transport and therefore usually take an (e) bike or a scooter or 
public transport and sometimes a car, whereas now, out of habit, people 
always take the car. With this we encourage active and sustainable mobility, 
we want to reduce the number of cars and make electric driving available 
to a larger group of people, namely people who cannot purchase their own 
electric car.


Amsterdam is getting busier. Our roads get blocked by traffic more often, but 
also in our residential areas where a (too) large part of the public space is 
claimed by stationary cars. By creating more space, we can make the city a 
little more livable.


This is important to keep the city livable and accessible. We do not want to 
facilitate further growth of car traffic within the S100 area (within our 
half-ring road), while the number of inhabitants continues to grow by 10 - 
15%. If we do nothing, everything will get stuck. There are small-scale 
initiatives with sharing bicycles at P&R North and the city center and with 
MaaS on the Heyendaal campus. As part of the Smart and Clean commuting 
approach, work is also being carried out on the roll-out of electric shared cars 
in the center.


Citizens, entrepreneurs, visitors. In addition internally within the municipality, 
but also many important players in the shared mobility, the public transport 
network and charging infrastructure.


Local authorities, end users (residents, students, visitors, commuters, 
tourists), providers of sharing mobility systems, public transport providers. 
Parties that will also be influenced: employers, commercial players, real 
estate developers.


If the behavioral change also takes place effectively, initial inconvenience will 
be converted into benefits for these parties too, as mobility will increase.


Residents, developers of new construction sites (in a number of places we 
work on lower parking standards in exchange for offering partial mobility), 
providers of shared mobility, Arnhem Nijmegen region, Province of 
Gelderland (is very interested in rolling out eHUBs in the province).


The residents, developers and everyone in the municipalities will benefit 
leading to higher quality of life and improved accessibility. There will be some 
inconvenience for residents who have to hand in parking space for individual 
cars to make room for eHUBs.


It fits within the activities for a restricted traffic city centre and application 
of the STOP principle (walking, cycling, public transport, private car): 
• activities that have already been carried out: circulation plan, park & ride 


on the edge parking places. 
• planned activities: application of a newly designed multi-polar public 


transport network with transfer nodes and expansion of the Leuven 
cycle routes network.


Leuven is among the leaders regarding an increase in congestion. The 
growth of the city of Leuven and its region will continue: increase in 
population, students, employment. The modal split needs to change: to 
date, 50% of journeys are still by car, a structural shift to softer means of 
transport and public transport is crucial.


Has the pre-specified goal of 
effectiveness been achieved?


Is it possible to continue implementing the intervention 
in terms of money and/or human resources? 


Option 1: Create a plan for how long you will continue implementing 
the intervention and who will be involved in doing so. Describe your 
guidelines for monitoring – when will you be evaluating again, what 
benchmarks will be included in the evaluation, and when will those 
benchmarks be considered as adequate? Also include the kind of 
steps that you would take if the pre-specified benchmarks are not 
met at the next evaluation phase.


Option 2: Would it be possible to achieve your city’s goal (e.g. 
reducing CO2 emissions) even faster by upscaling the current 
intervention? In other words – would it be beneficial to expand an 
intervention, targeted at stimulating the use of eHUBS, to new 
neighbourhoods or groups in your city?


Find out the kind of neighbourhood or group that 
would be a promising target group by going back to 
Step 1 – Scoping, and using the talk sheet 
(Supplement 1.4 in the Toolkit). When you have 
decided what your new target group will be, 
determine the extent to which this new target 
group differs from the neighbourhood or group for 
which the current intervention was designed. If 
they are very similar, you can probably use the 
current intervention as it is. If that is not the case, it 
would be wise to go back to Step 2 – Mapping 
(section 2.2. Researching the local context) , in 
which you will study the local context specifically 
for this group.


Stick to option 1. 


YES


YES


NO


YES


INTERVENTION PHASE HAS ENDED, WHAT’S NEXT? 


Option 1: If it is not possible to continue the intervention in its 
current form due to limited financial budgets or a shortage of human 
resources, it might be useful to design a smaller form of the current 
intervention. First, find out the behavioural factors that were targeted 
in the current intervention and the kind of techniques used to 
influence those. Afterwards, determine the kind of techniques that 
were especially effective in achieving the desired behaviour. Go back 
to Step 4 of the SPARK research process – Designing, and brainstorm 
on new and smaller forms of these effective techniques.


Option 2: If it is not possible to continue the current intervention with 
only the budget and resources from your department, an option 
could be to look for organisations/foundations that are also involved 
in shared mobility and who would be willing to (partly) adopt or invest 
in the prolonging of the intervention. 


NO


Find out what has caused the sudden drop in effectiveness by going 
back to Step 2 – Mapping (section 2.2 Researching the local context). 
At what point in time did the eHUBS use drop? Did it take place 
simultaneously with an unexpected widespread external change 
(e.g., COVID restrictions, price fluctuations) or did something change 
public opinion about shared mobility (e.g., a negative news item in 
the local newspaper)? 


YES, BUT ONLY 
TEMPORARILY


YES, BUT ONLY 
FOR A CERTAIN 
PART OF THE 
TARGET GROUP


If it is clear what has caused the (temporary/partial) ineffectiveness, the next 
step would be to go back to Step 4 – Designing (section 4.1 Develop 
behavioural intervention) and decide whether an additional intervention is 
needed or whether the current intervention needs to be redesigned 
completely. If an additional intervention is needed, brainstorm on techniques 
that could target the specific behavioural factor(s) that were not addressed in 
the first intervention and think of ways to incorporate those new techniques 
into the existing intervention. If the current intervention needs to be 
redesigned completely (e.g., because the new target group differs), it might be 
best to dive a little deeper into Step 2 – Mapping (section 2.2 Researching the 
local context) once more before designing a new intervention. When the 
implementation of the additional or the new intervention has been 
completed, make sure to properly evaluate its effectiveness again and re-run 
the flowchart to see what steps to take next. 


Find out why and for what kind of trips this specific group has been 
using the eHUBS and in what ways they differ from the group that has 
not been using the eHUBS. Do so by going back to Step 2 - Mapping 
(section 2.2 Researching the local context) and organising interviews 
with the two groups or by distributing short surveys in both groups. If 
this is not possible because of time or money limitations, it might be 
useful to look into the sociodemographic information that you might 
have (age, gender, zip code, etc.) and search for literature online 
about why, for example, certain age groups might use shared 
mobility.


NO, NOT AT ALL


Find out why the intervention did not have any significant effects by 
going back to Step 2 – Mapping (section 2.2 Researching the local 
context); for example, by conducting interviews or distributing 
surveys among the target group to gather information on what 
prevented them from using the eHUBS. Visiting the eHUBS locations 
could also be useful for finding out whether the visibility, availability, 
and ease of use were at the desired level during the intervention 
period or whether there were any other problems that made it 
harder to use eHUBS (e.g., vandalism). Feedback from users to the 
eHUBS providers could also provide insight into the aspects of the 
eHUBS (intervention) that did not align with the needs and wishes of 
the target group.


Steps refer to the SPARK research 
process in the Toolkit.


Behaviour


Motivation


Ca
pa


bi
lit


y
Opportunity


Instructions for using COM-B model in determining directions 
for intervention.
The COM-B model can be used as a tool to determine promising 
intervention directions. This can be done by following the next 
steps, also explained in the blank editable worksheets (pages 3 to 
5):
1. Define the target behavior (see Step 1. Explore) and fill it in at 


'Behavior' in the model.
2. Make a longlist of all behavioral factors that influence behavior, 


based on the insights obtained from the literature and from 
practical research (see Step 2.1 Explore existing knowledge and 
2.2 Investigate local context).


3. Classify each behavioral factor under 'Capacity', 'Motivation', 
and/or 'Opportunity' in the model. 


4. Create an overview of the behavioral factors that influence the 
target behavior. 


Figure 1. COM-B model


COM-B model
The COM-B model is an evidence-based behavioural model that 
shows what conditions are necessary for behaviour to occur. The 
model was developed by Michie ++ (2011) and is part of the 
behaviour change wheel. The model can be used to analyze 
behaviour, by providing insight into the factors that hinder or 
stimulate behaviour. These insights can be used to develop 
interventions aimed at changing that behaviour. 


The model states that behavior is part of an interactive system, in 
which behaviour occurs when people are capable and motivated, 
and when the environment does not get in the way of the 
behaviour. In this model, this is reflected in three components:
• Capacity: Refers to the degree to which a person is physically 


and/or mentally capable of exhibiting the behaviour. A 
distinction is made between physical and psychological capacity. 
Physical capacity is includes skills, physical strength, and 
endurance. Psychological capacity covers knowledge and mental 
processes required for the behavior.


• Motivation: Includes all factors that are related to people’s 
motivation. This includes both conscious motives (including 
intentions, plans, evaluations) and unconscious motives 
(including emotions, reflexes, impulses). 


• Opportunity: All factors external to an individual that enable, 
induce, or obstruct behavior. This involves factors in the social 
environment, like interpersonal influences, social cues and 
norms. Furthermore, it also involves factors in the physical 
environment such as the design of the environment and the 
resources people have access to.


Besides the direct influence of the components on behavior, these 
three components also influence each other through Motivation 
(see Figure 1). When researching behavior and developing 
behavioral interventions, the COM-B model can be used as a 
framework. The behavioral factors that follow from the research 
can be categorized into one of the three components. Doing this, 
an overview arises showing all factors that influence the behavior. 
This overview provides insight in the largest and most important 
barriers to behavior, which may be used as input for developing 
effective behavior change interventions


Prioritizing behavioural factors
This worksheet offers instructions on how to prepare and organise 
a convergence session that focuses on the selection of appropriate 
behavioural factors that are most helpful in changing behaviour. 
This exercise is appropriate only after step 2 in de SPARK-model 
that provided insight into the factors that hinder or stimulate the 
target behaviour. This long list of behavioural factors that play a role 
in the target behaviour can be brought back in the convergence 
session to a short list of factors that are most likely to be influenced 
with one or more interventions. 


To estimate the impact of the factors on behaviour, the first step is 
to look at the available data. Ideally, various sources (literature, field 
research, expert interviews etc.) are consulted. To determine the 
most suitable behavioural factors, a careful weighing is made within 
the available knowledge. This is an iterative and qualitative intuitive 
process. Below, instructions are described for preparing and 
organising the selection of suitable behavioural factors.


Goals convergence session
The purpose of the convergence session is to answer the following 
question: what are the most important factors that are driving or 
holding back the target behaviour?


Preparation
Knowledge groundwork
Before starting the convergence session, it is necessary that the 
session participants are aware of the target group, the target 
behaviour, and the context in which the target behaviour takes 
place. They should be informed about all factors from step 2 and 
what these factors mean in actual practice. It should also be clear 
whether it is a limiting or a stimulating factor. The COM-B helps to 
structure the multitude of information: present the factors in 
columns of capacity, opportunity, and motivation. Explain what the 
factors mean to understand what they mean in practice, for 
example by having colleagues look at some descriptive data/quotes 
to get a good idea of the results of the data collection.


Material 
This session can be done in a physical space or online. Online, you 
need a digital tool to work together in an online environment such 
as Miro. If you come together in real life, four flips, post-its and 
markers are all you need. Make 4 axis charts with 'realistic' on the 
y-axis and 'impact' on the x-axis, see Figure 1. Also make a list of 
which behaviour factors you want to classify available to the 
participants.


Re
al


is
tic


Impact


Figure 1 Axis system prioritizing behavioural factors


Working method
During the convergence session, you use the following two 
parameters to determine whether a factor is appropriate: 1) Does 
this factor have the potential to impact the target behaviour? 2) Is it 
realistic to influence this factor or is it, for example, a robust 
immutable personality trait?  


Divide the group into subgroups. Per subgroup (minimum of two 
persons) the factors are classified in a system of axes. On the x-axis 
is impact. On the y-axis realistic. In this way the factors are 
prioritised. After each subgroup has placed the factors on the grid, 
the results of each subgroup are compared. This is followed by a 
plenary discussion in which each sub-group substantiates why they 
have placed the factors in certain positions on the system of axes. 
The aim is that after the plenary discussion, consensus will be 
reached, and one system of axes will remain with factors that 
everyone agrees with.


It may be useful to involve the client in the parameter "Is it realistic 
to influence this factor?". This requires an indication of what 
investment it would take to influence the behavioural factor and it 
is up to the client to indicate whether such an investment is 
practically feasible.


Output
The result of this exercise is a qualitative categorisation of factors 
that gives an indication of key behavioural factors (shortlist). The 
axis system can be divided into four quadrants. Namely:


Limited
Low impact, but realistic


Ineffective
Low impact and unrealistic


Promising
Impactful and realistic


Challenging
Impactful, but less realistic


Questions to think about when implementing an intervention
The type of intervention determines the steps that need to be taken. There are, however, some generalities 
to think about. These questions will help. The completed worksheet gives an idea of what to think about 
when implementing an intervention. The worksheet is completed using the Fynch app as an intervention.


Intervention:........................... Description


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


Intervention: Fynch app Description
By means of this app, the target group is made aware of 
its own CO2 emissions in order to stimulate its members 
to travel more economically (and to use eHUBs).


What is the planning proces?


Local differences?


Broader minicipal policies?


What is the division of roles?


Evaluation


The trial took place between November 2021 and 
December 2021. Evaluation of the results will take 
until approximately May 2022.  


One example of what disrupted the planning during 
the Fynch project was a new IOS update for iPhone. 
This update disturbed some participants’ location 
facility so that not all travel movements were 
registered. This was overcome by asking participants 
afterwards whether all their trips had been registered 
correctly. This could then at least be taken into 
account during the data analysis.


In Amsterdam, there is a restriction that nothing can 
be changed in the physical environment while 
intervening. An app is therefore very suitable. In 
Nijmegen however, it is permitted to intervene in 
public spaces. These kinds of restrictions have 
implications for the implementation of the 
intervention.


Contact with communication advisor about other 
initiatives to stimulate shared transport to link up with 
or to deviate from.


Fynch Smart Mobility takes care of the technical side 
of the app. It developed the app and manages the 
app. 
The Research Group Psychology for Sustainable Cities 
develops measuring instruments, measures the effect 
of the intervention, and conducts research on 
behavioural determinants. 
TU Delft analyses data on travel movements.  
The municipality is the client and the provider of 
funds.


Not yet known.


Worksheet Example completed worksheet with Fynch app


Example of behavioural factors with behavioural techniques
In this document, examples are given of how various behavioural factors (e.g., normative motive, gain motive, 
self-efficacy, and social norm) can be translated into behavioural techniques. In addition, the content of each 
behavioural technique is formulated in a few sentences. These sentences have been used in a behavioural 
intervention in Amsterdam to encourage people to make more use of electric shared transport. 


Mail 1 – week 1 – Normative motive


Persuasive communication (Guiding individuals and 
environmental agents towards the adoption of an 
idea, attitude, or action by using arguments or other 
means) and arguments (using a set of one or more 
meaningful premises and a conclusion)


• ‘The more vehicles we share, the fewer we need and 
the more space we can make available! For example, 
a private car is parked on average 23 hours a day 
and takes up 15 m2 of parking space. As much as a 
large student room! That space can be used for more 
pedestrian and cycle paths, more green spaces to 
relax and play, and for water collection during heavy 
showers. See how a neighbourhood can benefit from 
fewer cars.’


Environmental re-evaluation (Encouraging 
awareness of the negative impact of the unwanted 
behaviour and the positive impact of the wanted 
behaviour)


• ‘Moreover, all shared scooters and more than 50% of 
shared cars are currently electric, and research has 
shown that car-share users drive more consciously 
and as a result drive fewer kilometres.’


Mail 2 – week 2 – Gain motive


Arguments (Using a set of one or more meaningful 
premises and a conclusion)


• ‘Imagine you own a Fiat 500. On average, your own 
Fiat 500 costs you €365 a month. With comparable 
use, a shared car can easily cost you €100 less, 
because you don't have to pay purchase costs, 
insurance costs, and road tax.’


• ‘But that's not all! Not only do you save money and 
time looking for a parking space, but there are also 
other advantages: …’


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities)


• ‘€100 per month! Click here to see a fellow city 
dweller's reason for getting rid of his own car: [movie 
happy with saving: https://vimeo.com/566975353 ].’


Direct experience (Encouraging a process whereby 
knowledge is created through the interpretation of 
experience)


• ‘And do you know how much you can save? Try 
shared mobility (last week's discount is still valid).’ 


• Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• ‘Are you curious about how much you can save? 
Check the website of Nibud 
[https://www.nibud.nl/consumenten/wat-kost-een-a
uto/] for the average monthly cost of your car and 
calculate the cost of a shared car for your situation 
via ritjeweg.nl [ https://ritjeweg.nl/].


Mail 4 – week 4 – Social norm


Provide opportunities for social comparison 
(Facilitating observation of nonexpert others in order 
to evaluate one’s own opinions and performance 
abilities) (upward comparison may help in setting 
better goals; downward comparison may help in 
feeling better or more self-efficacious)


• ‘More and more Amsterdammers make use of 
shared transport ...’


• ‘Three out of five city dwellers consider…’
• ‘Nationwide increase in use of shared cars…’
• ‘You have used ... shared transport in the past three 


weeks.’


Modelling (Providing an appropriate model 
reinforced for the desired action) 


• Comparison with other city residents


Mail 3 – week 3 – Self-efficacy


Goal setting (Prompting a person to plan what to do, 
including a definition of goal-directed behaviours 
that result in the target behaviour)


• Scenario sketches for means of transport: ‘Easy 
parking in the city centre or a trip outside the ring 
road? Then use a shared car!’ – Also included with 
other means of transport. 


Cue altering (Teaching the changing of a stimulus, 
either consciously or unconsciously perceived, that 
elicits or signals a behaviour)


• Scenario sketches for means of transport: ‘Having a 
party this weekend? Easily get all your big shopping 
done with a share-basket bike....’ – Also appears 
under other means of transport.


Verbal persuasion (Using messages that suggest that 
the participant possesses certain capabilities)


• ‘You must have saved CO2 already, nice going!’
• ‘With a few steps, your fridge is filled and you are 


ready for the party.’
• ‘See below how easy it is to rent one of the shared 


scooters and drive off immediately.’
• ‘And the great thing...? It's super easy!’


Provide contingent rewards (Praising, encouraging, 
or providing material rewards that are explicitly 
linked to the achievement of specified behaviour)


• Discount codes for shared transport





