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Needsfinding in Living Labs:
A Structured Research Approach
Louise Savelkoul and Murk Peutz
is possibly the greatest and most pleasurable form of ”
“ Cycling
transport ever invented. It’s like walking only with one-tenth of
the effort. Ride through a city and you can understand its
geography in a way that no motorist, contained by one-way signs
and traffic jams, will ever be able to. You can whiz from one side
to the other in minutes. You can overtake $250,000 sports cars
that are going nowhere fast. You can park pretty much
anywhere. It truly is one of the greatest feelings of freedom one
can have in a metropolitan environment. It’s amazing you can
feel this free in a modern city.
Daniel Pemberton
In The Book of Idle Pleasures
Living labs enable innovations to be facilitated and implemented quickly and efficiently. A
key element of the living lab approach is the active involvement of users. In this article, we
examine a structured needsfinding phase of a living lab infrastructure project within the
context of bicycle commuting. Given that effectuation costs are high, it is essential for the
lab to focus on tackling the right user needs. Thus, the living lab’s needsfinding phase
aims to identify user needs and wants, as measured by bicycle commuting intention. We
examined intention in a structured way by following the theory of planned behaviour. The
results show that bicycle commuting intention can be explained by the variables of our
model (R square=0.808). The specific insights arising from the needsfinding phase are an
important focus for the activities and experiments in the later phases of the living lab. The
generalized insights are also relevant to innovation experts outside the area of cycling.

Introduction
Promoting cycling is increasingly considered as a solution for complex mobility problems. However, there is
relatively scarce research available about the motivations of bicycle commuters and their needs. Cycling differs from other means of transport and therefore
existing large bodies of scientific literature can only be
used indirectly (Harms et al., 2014; Wardman et al.,
1997). For example, weather and physical effort have
more impact on cyclists than on other means of transport. However, a large part of the decision to cycle can
be explained by personal factors, allowing the use of
more commonly used psychological models (Titze et
al., 2008).
This article shares insights from a living lab in the Netherlands that focused on the personal factors influencing
bicycle commuting intention. Partners from academia,
government, and business wished to identify and unwww.timreview.ca

derstand the needs and requirements of cyclists and potential cyclists. A particular focus was “fast cycling
routes”, which are routes built to solve the problem of
traffic congestion and as an opportunity for organizations to encourage more employees to commute by
bike. For this reason, the living lab was called the Living
Lab Fast Cycling Routes. A related topic of interest was
the availability of electric bicycles (e-bikes), which contribute to this development by expanding the practical
commuting range, enabling even more people to consider commuting to work by bicycle.
This article elaborates on the first phase of the living
lab: the needsfinding phase. The needsfinding process
is developed to “frame” the needs, goals, and values of
(prospective) bicycle commuters, their employers, and
other stakeholders. This article focuses on the
needsfinding phase because it may yield interesting
outcomes for the other phases of the living lab and for
other living labs in general.
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The living lab approach has its origins in the experimentation with technology together with users (Niitamo et al., 2006). Whereas it is quite easy to change
information quickly and cheaply, this is not the case for
infrastructure projects. Furthermore, transport infrastructure projects often do not perform as promised;
cost escalations appear to be the rule rather than the exception (Flyvbjerg et al., 2003). The structured focus in
the beginning of the living lab is needed because of the
high investment costs for this infrastructure project.
Outcomes from a freeform living lab method could easily become too expensive to implement in terms of the
required infrastructure. By using a structured method,
costs are kept to the minimum as the users’ wants and
needs are measured in a structured way before the
roads are being built. Hence, the users’ needs and
wants are implemented right away and roads do not
have to be adjusted at high cost after construction.
The way to integrate this structured approach into the
user involvement of the living lab is by a combination
of a questionnaire, interviews, and focus group activities. Structuring the needsfinding process in this way
makes it easier to respond to the needs of the users in
later phases and contributes to a successful living lab.
This approach is in line with the lean startup methodology, which suggests that, by validating hypotheses of
customer’s problems, startups find a solution that indicates there is business potential in solving the problem (Hokkanen et al., 2016). In this living lab,
customer’s needs and wants are also incorporated before the project/product has its final form.
The needsfinding phase has several steps that follow a
logical sequence:
1. Identify technology, incentives, methods, and facilities through survey questionnaires, exploratory interviews, literature reviews, and research at the bicycle
highway.
2. Triangulate the data from the questionnaires with
other studies.
3. Prioritize the user problems on the basis of effects
and costs in later phases.
4. Strengthen selected priorities with interviews and expert sessions.

www.timreview.ca

In this article, we describe how this needsfinding phase
was grounded in the theory of planned behaviour to
predict bicycle commuting intention in the living lab.
In the next section, we outline the theory and show
how it was applied to the living lab case. Then, we
present our specific methodology and results. Finally,
we conclude with a discussion of these results and explore avenues for future research.

The Theory of Planned Behaviour
The theory of planned behaviour has been widely applied for predicting behavioural intention. In applying
this theory, the personal motivational factors of individuals are used as determinants for the likelihood of
expressing a specific behaviour (Glanz et al., 2008).
Thus, the theory is useful in situations where it is not
possible or practical to measure actual behaviour. It
has strong predictive power, meaning that behavioural
intention predicts actual behaviour (Ajzen, 1991; Armitage & Conner, 2001; Conner & Armitage, 1998; Sheppard et al., 1988). Although the theory is often used to
predict health-related behaviour and exercise behaviour (Smith et al., 2007), it can be used for other types
of behaviour as well.
Behavioural intention can be seen as the willingness of
a person to perform a certain behaviour (Fishbein &
Ajzen, 2011). The underlying idea is that behavioural intention encompasses the subjective probability that a
person will perform a certain behaviour (Ajzen, 1991).
In the current study, the theory of planned behaviour
was selected to measure bicycle commuting intention.
A positive bicycle commuting intention means that a
commuter intends to cycle to work instead of using another means of transport.
The theory of planned behaviour comprises three independent variables that can explain the dependent variable of behavioural intention: i) attitude, ii) subjective
norms, and iii) perceived behavioural control. These
variables are related to each other in explaining behavioural intention (Fishbein & Ajzen, 2011), but depending
on the case, only one or two variables may be important (Ajzen, 1991). Figure 1 describes the model and
shows the relationships between the three variables,
which are described in greater detail below, including
how they apply to the context of bicycle commuting intention:
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Figure 1. General model underpinning the theory of
planned behaviour (Ajzen, 1991)
1. Attitude: this variable encompasses an individual’s
idea of the consequences of the behaviour and its importance to the individual (Ajzen, 1991; Fishbein &
Ajzen, 2011). In the Netherlands, the attitudes regarding cycling are relatively positive compared to other
nations: cycling is part of the Dutch way of living
(Harms et al., 2014). A positive cycling attitude increases the likelihood of commuting by bicycle (Dill
& Voros, 2008), and given that cycling levels are so
high in the Netherlands, we expect that this positive
attitude will lead to a high bicycle commuting intention.
2. Subjective norms: this variable refers to social pressure applied by others (Ajzen, 1991). It differs from attitude in that it focuses on the perception of pressure
from the (social) environment instead of the personal perception of the behaviour (Glanz et al., 2008).
Within the context of cycling, it is expected that bicycle commuting intention will be determined by an
individual’s family, friends and colleagues as they
create a norm for cycling behaviour (Terry & Hogg,
1996). For this reason, we expect that high subjective
norms will lead to high bicycle commuting intention.
Respondents were also asked how important the
pressure from family/friends and colleagues was for
them.
3. Perceived behavioural control: this variable refers to
the belief that a person has control over a specific behaviour (Francis et al., 2004). A difference can be
made between internal and external control (Manstead & Eekelen, 1998), where internal control reflects the skills and capabilities of individuals (e.g.,
motivation and ability) and external control focuses
on the available resources and difficulty of the task
(Manstead & Eekelen, 1998; Terry, 1993). We expect
that greater perceived behavioural control will lead
to higher behavioural intention.
www.timreview.ca

Added variables to account for contextual factors
Although the theory of planned behaviour is a valid and
often used method for explaining behavioural intention, it only includes personal factors (Glanz et al.,
2008). Within the living lab under study here, the user
needs and wants are a central element. It is therefore
necessary for our model to also include variables relating to the employees’ organizational context. In the
context of cycling, contextual factors play a large role.
For example, Buehler (2012) has demonstrated that bicycle parking, cyclist showers and free car parking are
determinants of cycling to work. It seems that the bicycle infrastructure of organizations and the bicycling
incentives play a facilitating role in behavioural intention (Chatterjee et al., 2013). Accordingly, we added two
variables to the conceptual model, as shown in Figure 2:
4. Facilitating conditions: Perceived facilitating conditions refer to individual beliefs about infrastructures
that can remove barriers to the use of a system or can
support its use (Venkatesh et al., 2008; Venkatesh et
al., 2003). Therefore, it is relevant to consider employees’ perceptions of the facilities available at their
workplaces rather than simply documenting what facilities are actually available. In particular, we expect
that bicycle facilitating conditions will have a positive effect on bicycle commuting intention.
5. Incentive systems: This variable can be described as
the variety of incentives that organizations offer to
their employees, such as financial incentives for buying or riding a bicycle (e.g., compensation for every
kilometre cycled) (Heinen, 2011; Knoke, 1988). The
growing interest in financial incentives for promoting cycling reflects findings that incentives are effective, even to the extent that they can almost double
cycling levels (Dickinson et al., 2003; Handy & Xing,
2011; Wardman et al., 1997). For this reason, we expect bicycling-related incentives to have a positive influence on bicycle commuting intention.

Methodology
Bicycle commuting intention was measured by investigating three organizations in the vicinity of a “fast cycling route” in the Netherlands. The participating
organizations were selected on the basis of their location but have different characteristics (public and
private) and are from different sectors (healthcare, education, and industry). Employees of these organizations
completed a questionnaire by which we measured their
bicycle commuting intention. The study had a crosssectional design. Before the actual questionnaire was
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Attitude was measured according to the sub-items “direct benefit”, “awareness”, and “safety”. To ensure validity, confirmatory principal component analysis (PCA)
was performed on the nine items of attitude. The pattern matrix showed that the component “safety” was
part of the component “direct benefit” and was therefore subsequently combined within it. This led to the
following distribution of items: i) direct benefit including comfortability, lifestyle, pleasant/nice, time saving,
and safety and ii) awareness including health benefits,
cost saving, environmental benefits, and pleasantness.
Subjective norms were measured separately by normative beliefs and importance. PCA showed that the components differed from Heinen (2011). But, because the
measurement of Heinen (2011) had a clear distribution
(colleagues, family and friends), her distribution was
used.
Figure 2. Conceptual model with added variables
sent to the participating organizations, it was sent to a
pre-test organization and the feedback was incorporated into the final questionnaire. Only employees who
lived within 30 kilometres of their workplace received
the questionnaire. This distance was chosen to reflect a
maximum commuting distance that would be practical
by (electric) bicycle.
The gathering of data was part of the first step in the
needsfinding, as described earlier. The bounded population included 3998 employees from the organizations
under study. It was not necessary to do further
sampling because everyone within the distance of 30
kilometres could fill in the questionnaire (convenience
sampling). The questionnaire was based on literature
sources measuring the variables of the theory of
planned behaviour and the contextual variables and
from questionnaires designed to evaluate bicycle commuting. A unipolar scale with five response categories
was used because it has been shown to be valid for
measuring behavioural intention (Thomas et al., 2004).
Data measurement and analysis
To measure bicycle commuting intention, multiple
questions should be included (Ajzen, 2002). We included questions that followed Gibbons’ (2005) splitting of behavioural intention into subdimensions to
better predict actual behaviour: implementation intentions (planning behaviour), behavioural expectations
(predicting behaviour), and behavioural willingness
(openness to risk).
www.timreview.ca

Perceived behavioural control was measured by two internal control items (confidence and trust) and one external control variable (constraint).
Facilitating conditions included questions about bicycle
facilities and other facilities. The participating organizations’ incentive systems were measured by financial incentives; other incentives were excluded due to
insufficient correlation.
The following control variables were taken into account:
gender, age, working hours, physical condition, car ownership, household structure, distance to work, luggage,
frequency of past behaviour, and organization. Dummy
variables were made for the control variables household
structure (household structure 3 is the reference category), time block (multiple answers possible), and organization (company A is the reference category).
Missing values and outliers were checked and negatively formulated items were reversed. Thereafter, PCA
was performed along with descriptive statistical analyses. Next, multiple hierarchical regression analyses
were performed (see Appendix 1). For reasons of brevity, the control variables are presented only once
without independent variables (model 1). First, the variables associated with the theory of planned behaviour
were measured in total (model 2). Thereafter, the variables were separately measured (models 3, 4, and 5).
Then, the contextual variables were measured (models
6 and 7). Model 8 includes all the independent variables. The additional multiple regressions for the three
variables are included in models 9, 10, and 11.

45

Technology Innovation Management Review

February 2017 (Volume 7, Issue 2)

Needsfinding in Living Labs: A Structured Research Approach
Louise Savelkoul and Murk Peutz

Results
Multiple regression and hypothesis testing
We received 647 successfully completed questionnaires,
which corresponds to a 16% response rate. Missing values were excluded pairwise. There were no striking outliers. Checks were carried out to ensure a sample size
large enough for multicollinearity and singularity, distribution normality, linearity, homoscedasticity, and outliers. All the assumptions were met. Only the
Mahalonobis distance was exceeded when outliers were
checked. However, because the Cook distance was less
than 1, there was no need to delete cases. Therefore,
multiple regressions were appropriate.
The model including all the variables had an R square of
0.808 which is extremely high for testing the model of
the theory of planned behaviour. Even without the contextual variables, the R square was still 0.807. Meta-analyses have shown that the explaining variance of
behavioural intention by use of the theory of planned
behaviour normally lies between 40% and 50% (Sutton,
1998). The high explaining variance means that this theory is a valid way to measure bicycle commuting intention.
The standardized coefficients were used to compare the
contributing variables of bicycle commuting intention.
Variables
Appendix 1 shows the findings of the multiple regression analyses, which are summarized in Table 1.

Attitude had a statistically significant impact on bicycle
commuting intention F Change (2.567)=49.203, p<.001.
The dimensions of attitude were also tested. The dimension “awareness” did not have a significant effect on bicycle commuting intention, whereas the dimension
“direct benefit” had a significant beta value (0.298,
p<0.001).
The findings show that, for the variable subjective
norms, only family had a significant contribution to bicycle commuting intention (bfamily=0.231, p<0.001).
Importance of subjective norms did not have a significant contribution to bicycle commuting intention.
Perceived behavioural control had a significant impact
on bicycle commuting intention. The contribution of
perceived behavioural control is large in comparison to
the other two variables.
For facilitating conditions, the R square changes from
0.713 to 0.714 (see model 6) but the change is not significant F change (2.595)=0.683, p>0.05).
Concerning incentive systems, only financial incentives
of the organization were incorporated in the multiple
regression. Financial incentives explained an additional
two percent of variance in bicycle commuting intention
but not a significant level F change (1.596)=3.240,
p>0.05).
The control variable past behaviour had a significant influence on bicycle commuting intention in all models.

Table 1. Observed effects of variables and sub-items on bicycle commuting intention

www.timreview.ca
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Discussion and Conclusion
The ultimate goal of the living lab “Fast Cycling Routes”
is to encourage cycling among employees of organizations in close proximity of fast cycling routes. This goal
is aligned with the intention of the Dutch government’s
to build 675 kilometres of fast cycling routes by 2025.
But, enabling new physical infrastructure to be built
will by itself not lead to more cycling. The intention to
use it must be understood and addressed.
This research demonstrates that applying a structured
approach as part of the needsfinding phase is promising. This research confirms by its high explaining variance that the model derived from the theory of planned
behaviour is a valid way to research behavioural intention (R square = 0.808). The study builds upon earlier
work regarding bicycle commuting intention and extends it with a combination of personal and contextual
factors. Earlier work concentrated on either personal
factors or contextual factors. Therefore, a more comprehensive overview of bicycle commuting intention is
achieved by combining these factors into one study.
One explanation for why the results for facilitating conditions and financial bicycle incentives (the contextual
variables) were not significant could be because perceived conditions were measured instead of actual facilities and incentives. Future applied research could
elaborate further on these results to understand if this
explanation is appropriate.
Furthermore, this research shows that for the development of fast cycling routes, a personal or psychographic
factor should be included (e.g., perceived behavioural
control, subjective norms of the family, or the attitude
dimension direct benefit). This means that the intrinsic
drivers of bicycle commuting intention should receive
more attention because they explain a large part of the
intention to commute by bicycle. This is especially valid when the variables are split up into sub-items.
This finding led to input for the following steps in the
needsfinding phase. The interviews with stakeholders
were more focused on psychographic elements than
would have been the case without the findings of this
study. Also, the focus sessions with experts addressed
the behavioural side of cycling. Without these results,
the behavioural side would not have been discussed. In
this way, it helped the researchers to avoid the themes
for which the effect on behaviour were not significant
but provided living lab actors with proven themes for
brainstorming in the needsfinding phase.
www.timreview.ca

Moreover, by mapping the needs of the end users, a
better plan can be made for the later phases in the living lab. The researchers now know that prototypes of
innovations have to include behavioural components.
For example, knowing that the family plays an important role in the bicycle commuting intention, researchers can ensure that they involve families in the
research. These findings give the opportunity to test
this effect in a later phase (after the needsfinding
phase). For example, by including families of employees in an experiment, the lab can assess how the family
can stimulate a family member to commute to work by
bicycle.
Another measurement in the test phase may consist of
promotion campaigns that are focused on direct benefit, as this seemed to have a significant influence on bicycle commuting intention. Often in the Netherlands,
promotion campaigns about cycling are focused on
safety. However, this research shows that the items of
direct benefit have to be emphasized in order to stimulate bicycle commuting intention. These items concern: the comfortability of the route, the pleasure
derived from riding a route, and how easy it can be to
fit cycling into most lifestyles. Given that these elements have a significant influence on bicycle commuting intention for potential cyclists, communication
geared towards these elements would lead to a higher
bicycle commuting intention. However, in the Netherlands, home and work are not fully integrated. Therefore, results from country to country may differ and
promotion campaigns should be designed accordingly.
For this living lab in the Netherlands, emphasis will be
placed on providing more direct benefit in campaigns.
Furthermore, this research has also clarified what type
of people (users) should be selected for the subsequent
phase in the living lab. On the one hand, the control
variable past behaviour had a direct effect on bicycle
commuting intention and can therefore be seen as an
additional independent variable. It is therefore important for employers to give their employees a good experience when they cycle to work for the first time,
because the intention to cycle more often is directly dependent on (positive) past behaviour. On the other
hand, the variable with the largest effect on bicycle
commuting intention is perceived behavioural control.
This variable had an interaction effect with working
distance. The influence of working distance decreases
if employees are provided with more control in cycling
to work.
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Both findings can be tested in a new phase of the living
lab. One way to test this is by introducing employees to
an electric bicycle and test whether their perceived behavioural control changes over time. Also, introducing
the electric bicycle to (new) employees would make
commuting easier (past behaviour). Alternatively, by using an electric bicycle, the time of arrival at work becomes more predictable as compared to public
transport, which also contributes to perceived behavioural control.
All in all, this research provides insights in how to tackle
the next phases in the living lab. The findings give guidance in an unstructured process of user requirements
and needs. Accordingly, topics are being discussed in
conversations with users that would not have been discussed without these findings. The findings show that
changes should be made in the regular approach of
cycle programs offered by governmental institutions
and employers to encourage employees to cycle to
work. Not only contextual factors are making a difference in the intention to cycle to work. In fact, this research shows that personal factors are particularly
important. For this reason, organizations should reevaluate their strong focus on contextual interventions
and put more focus on personal factors in their bicycle
policy programs and living labs. Future researchers
should keep an eye on the process of a living lab, and
provide a structure to measure the stakeholders’ findings, for example by dividing the living lab into phases.
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Appendix 1. Multiple regression analyses
A. Main analyses
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B. Additional analyses

Citation: Savelkoul, L., & Peutz, M. 2016. Needsfinding in Living Labs: A Structured Research Approach. Technology Innovation Management
Review, 7(2) 42–51. http://timreview.ca/article/1057
Keywords: living lab, needsfinding, cycling, commuting, intention, theory of planned behaviour

www.timreview.ca

51

