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This paper outlines the issue of bicycle theft as it affects the
achievement of sustainable transport objectives relating to in-
creased cycle use. It describes the research activities of the AHRC
and D21C funded Bikeoff Research Initiative and its methodology.
It also discusses the relationship between this methodology and
Chesbrough’s model of ‘open innovation’as a way of articulating
the ‘emergent’ nature of the research process and its generative
capacity.

Background

The Bikeoff Research Initiative (BRI) was established in 2004 with-
in the Design Against Crime Research Centre (DACRC) at Central
Saint Martins College of Art and Design, London (CSM).

Opportunities to reduce crime through more effective design have
been progressively recognised by the UK Government. For ex-
ample, the Home Office have recently announced the creation of
the Design and Technology Alliance Against Crime as a means

of bringing together various stakeholders to apply design in the
crime-reduction enterprise. The DACRC is an initiative that has
been running at CSM since 1999, supported with public funding
from the UK Design Council, the Home Office, Transport for Lon-
don (TfL), the Metropolitan Police Service and the British Transport
Police, as well as various Research Councils.
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DACRC aims to:

o reduce the probability and harmful consequences of crime
including wider impacts on quality of life through the design of
products, services, communications and environments that are ‘fit
for purpose’ and contextually appropriate

o equip design practitioners with the cognitive and practical
tools and resources to integrate crime in the design process
o prove and promote the social and commercial benefits of

designing out crime to manufacturing and service industries, as
well as to local and national government and society at large, and
o address environmental complicity with crime in the built en-
vironment to reduce crime and improve individual and community
well being.

The philosophy behind DACRC at CSM is linked to a practice-
led design research agenda and the understanding that design
should address security issues without compromising functional-
ity and other aspects of performance, or aesthetics. In everyday
language, secure design has to be user-friendly whilst abuser-
unfriendly; but it doesn’t have to look criminal or even ugly.

DACRC works closely with the UCL Jill Dando Institute of Crime
Science (JDI) and the crime prevention community more generally.
Similarly to ‘Design’, ‘Crime Science’ is a multi-disciplinary sub-
ject. Crime science refers to an approach that draws on numerous
disciplines including psychology, geography and medicine in order
to better understand and respond to causes of crime in an at-
tempt to get upstream of crime and to proactively prevent it rather
than merely respond to it.

This collaboration enables the convergence of multi-disciplinary
approaches including user-and abuser centred (often qualitative)
design processes and quantitative, statistical and empirical crime
science processes to synthesise interdisciplinary outputs and
outcomes that realise a strong, practical, public value focus on the
integration of design and crime reduction.

The Bikeoff Research Initiative was set up to investigate how the
design and provision of cycling related objects and environments
can reduce the incidence of bicycle theft and in doing so promote
cycle use. Initial aims of the initiative were to research, create and
test design solutions that reduce cycle theft and to identify and
disseminate best bike theft reduction practice to stakeholders and
duty holders within the subject area including providers, speci-
fiers, designers of cycle products and environments and the crime
prevention community.

Bikeoff research began in May 2004 with a small AHRC funded
study (£5000) ‘Design review and visual documentation of bicy-
cle parking provision to catalyse future crime prevention design’..
The study aimed to observe and record bicycle parking practices
and provision (including ‘fly parking’ activity, involving the secur-



ing of bikes to objects not designed for this purpose (Johnson et
al. 2008) to investigate the link between cycle parking and cy-

cle security, particularly in relation to considerations of ease of
use and resistance to abuse (bike theft). Research findings were
subsequently published (Gamman, Thorpe and Willcocks, 2004)
receiving broad acknowledgement and support from stakeholders
and were circulated widely by Transport for London’s (TfL) Cycle
Centre of Excellence (CCE) as benchmark research in this area.
Another significant output of this scoping study was a weblog
located at www.bikeoff.ord that was set up to disseminate images
of current cycle parking and security practice thereby enabling
cyclists to contribute their own experiences and practices. This
initial study and its outputs created a multi-stakeholder, multi-dis-
ciplinary network focused on the issue of cycle theft reduction and
identified a number of research questions linked to gaps in knowl-
edge and resources relating to cycle theft prevention. Stakeholder
acknowledgement for the validity and relevance of the scoping
research delivered and the potential value of further research in
the area inspired the creation of the research project Bike Off 2

- Catalysing anti theft bike, bike parking and information design
for the 21st century that was subsequently funded by the AHRC/
EPSRC Design for the 21st Century programme. The network of
stakeholders supportive of the research and existing extended
networks of the DACRC demonstrated clear multi-stakeholder and
multi-disciplinary interest and demand for the proposed research
and the requirement and opportunity for multi-disciplinary collabo-
ration, and potentially interdisciplinary working, in its delivery. The
core research team included design researchers and practitioners:
Adam Thorpe (Principal Investigator), Lorraine Gamman (Profes-
sor of Design Studies), Paul Ekblom (Professor of Design Against
Crime) and Marcus Willcocks (Research Assistant and design
practitioner) all of whom are based within DACRC. Also, crime
scientists: Dr Shane Johnson and Aiden Sidebottom of the JDI;
and crime prevention practitioner Ike Gray of the Metropolitan Po-
lice Service who, although not funded by the project, collaborated
closely throughout its delivery. Significantly the network estab-
lished during the previous Bikeoff research provided a collabora-
tive ‘stakeholder landscape’ in which the project was to be deliv-
ered, enabling diverse disciplines to combine in multiple research,
implementation and dissemination activities.

Context: Cycling and Cycle Theft

Bikeoff 2 aimed to catalyze a design revolution in secure cycling
for the 21st century to overcome the adverse effects of bicycle
theft on achievement of sustainable transport objectives within
European cities (and realise the benefits that increased cycle use
can afford society).

Cycle use contributes to urban wellbeing. It is quick (outperform-
ing other modes for urban journeys under 5 miles), healthy (reduc-
ing risk of obesity/heart disease), affordable (and therefore inclu-
sive), non-polluting (producing zero CO2 emissions in use), low
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hazard (less damaging than motor vehicles in terms of infrastruc-
tural wear and accident), low consumption (studies of energy used
per passenger-mile calculate that a bicycle uses only 35 calories
to carry a passenger a mile, whereas a car uses 1,860), and quiet.

Presently across Europe, various policy targets have been pro-
posed in an attempt to promote cycling as a cleaner, more sus-
tainable form of transport. To date such policy targets appear
successful: in London, cycle use has increased by 83 percent
between 2000 and 2007 (Transport for London, 2007); similar
increases have been observed in European cities such as Mun-
ster, Graz, Delft and Hannover (Oja and Vuori, 2000). From a crime
prevention perspective, Sidebottom et al. (2009) argue that in-
creases in the population of cyclists may stimulate a rise in cycle
theft as opportunities for cycle theft increase. This is a concern
as research indicates that bicycle theft is a common problem and
a significant detractor from cycle use (Frayling, 1974; Mercat and
Heran, 2003; Roe and Olivero, 1993; Gamman, Thorpe and Will-
cocks, 2004; Zhang, Messner and Lui, 2007).

For example, in 1997 17% of UK cyclists reported suffering bicy-
cle theft — consequently 66% cycled less often and 24% ceased
to do so. Nationally, the British Crime Survey — an annual survey
asking a large representative sample from England and Wales
their experience of crime over the last 12 months - estimated that
some 403,000 incidents occurred in 2004-5. Between 2003 and
2005 National cycle theft figures were seen to be rising again and
thus UK policing performance targets in 2005/6 acknowledged
the need to reduce bicycle theft, making it a ‘comparator crime’
against which police performance was measured. There is some
evidence to suggest that Bikeoff advocacy and scoping research
contributed to this focus. The Home Office estimated the net cost
of lost, damaged and un-recovered cycles in England and Wales
for 1995 was £140m, increasing to £230m annually when adding
hidden costs.

Internationally cycle theft is of similar concern. In Sweden, bicycle
theft constitutes around 7 per cent of their entire reported crime
problem (Svensson, 2002). In Holland, Weijers (1995) finds that 93
bicycles are stolen every hour. Estimates from the recent Interna-
tional Crime Victim Survey (ICVS) indicate that cyclists are around
three times more likely to have their bike stolen than car owners
their car or motorcyclists their motorbike (Van Dijk, Van Kesteren
and Smit, 2007).

Bicycle theft is also found to routinely go unrecorded by the police
because of a high degree of under-reporting. For example, results
from the ICVS show that 56 per cent of bicycle thefts were report-
ed to the police (Van Kesteren, Mayhew and Nieuwbeerta, 2000).
Moreover, a comparison of police recorded statistics in England
and Wales and estimates from the British Crime Survey suggest

a four-fold difference in the extent of the problem. Interviews with
cycle theft victims imply that this is because many believe the



police are unlikely to apprehend an offender or recover their stolen
bicycle (Bryan-Brown and Saville, 1997). Even when incidents are
reported, Gamman, Thorpe and Willcocks (2004) argue that many
reported incidents fail to be recorded because bicycle theft is typi-
cally considered a low police priority.

To continue the promotion of cycling, and to secure the benefits
of increased cycle use within our cities, the issue of cycle theft is
suitably addressed. The scoping research delivered in 2004-05
revealed missed opportunities for effective bike theft prevention
through the design of products, environments and services, and
insufficient resources to inform and implement such interventions.
The knowledge and resource gaps relating to the design, speci-
fication and provision of secure cycle parking facilities and situ-
ational approaches to cycle theft prevention included:

o Absence of any definitive and up-to-date design guidance
or standards, or secure benchmarks that could effectively inform
designers, specifiers, providers and the crime prevention commu-
nity as to how to achieve secure cycle parking and reduce cycle
theft.

o Lack of rigorous testing or evaluation of the security of
bicycle parking furniture and facilities, or of bicycle security prod-
ucts, with the narrow exception of the Sold Secure accreditation
for locks.

o Absence of a clear mechanism for dissemination of re-
search relating to cycle security to inform designers, specifiers,
providers of cycling infrastructure and the crime prevention com-
munity.

Bikeoff 2 set out to fill these knowledge gaps and in doing so
increase the innovative capacity (ability to generate innovative
cycle theft reduction designs) and the operational capacity (ability
to improve the efficiency and effectiveness of cycle theft reduction
operations) of those agents and agencies involved in provision of
cycling infrastructure and cycle theft reduction and prevention.

Bikeoff 2: Approach/Journey

To do this, Bikeoff 2 was created as a research ‘portfolio project’.
It sought to draw on initial shared research regarding cycle theft,
its prevention and reduction, and combine iteratively the activities
of three practice-led research projects in the creation of design
guidance, design resources and design exemplars. This com-
prised three research streams, specifically:

o Design standards and design methodologies for the crea-
tion of secure cycle parking furniture and facilities.
o Design resources and design education relating to cycle

theft reduction and design of secure cycling products, services
and environments.
o User evaluation of cycle parking furniture and facilities.



Each project was delivered in collaboration and cooperation with
many diverse stakeholders (many of whom contributed across the
projects within the portfolio). Included were academics, police of-
ficers, local government officials, transport planners, police crime
prevention advisors and architectural liaison officers, designers,
engineers, architects, and criminologists — all of whom shared a
concern with the problem of cycle theft.

Research activities were carried out in an inclusive and transpar-
ent manner, with findings circulated widely and open invitation to
seminars and events facilitating an ‘open innovation’ process of
research generation, dissemination and exploitation, often via ap-
plication to design or crime prevention practice.

The project sought to benefit from engagement with as many
diverse stakeholder groups whilst applying a policy of ‘working
with the willing’. This approach helped avoid possible obstruc-
tion resulting from past ‘politics’ in the sector, and ensure project
delivery. We refer to the ‘project space’ in which research was de-
livered as the ‘stakeholder landscape’ after Chesbrough’s (2006)
‘knowledge landscape’, the term used to describe the arena of
activity in which knowledge is transferred and shared. Our ‘stake-
holder landscape’ is both the arena in which research knowledge
is transferred and often that in which it is generated through
research-led practice in a process akin to ‘action research’ (Rea-
son and Bradbury, 2001). In this way the ‘stakeholder landscape’
relates to a ‘multidisciplinary Community of Practice’ in which
knowledge from one discipline advances with collaboration and
contribution from other disciplines.

This project structure seeks to ensure that theories, as well as
data from practice led design activities, meet and are combined

in a holistic way, iteratively, throughout the project. This proc-

ess concurs with Thakara (2006) that design in the 21st Century
involves ‘complex systems that are shaped by all the people who
use them, and in this new era of collaborative innovation, design-
ers are having to evolve from solely being the individual authors of
objects or buildings, to acknowledge their role as being the facili-
tators of change among large groups of people.’

Each project manager, (Dr. Johnson, Prof. Gamman, and Adam
Thorpe) worked to deliver the tasks and work packages outlined in
the original schedule of work that, theoretically, would lead to the
successful delivery of the anticipated research objectives whilst
being responsive to opportunities and issues that emerged as
significant to the stakeholders within the projects.

Iterative review of research findings by stakeholders (advisors) in-
formed the direction of new research, and practice, undertaken to
produce outputs, connected to theories, empirical evidence, case
studies, benchmarks as well as data sets generated from prac-
tice led design research activities. This emergent approach kept
project outputs ‘fit for purpose’ in terms of relevance to stakehold-



ers, on target in terms of aims and objectives, and helped us to
combine findings in a holistic way to meet the requirements of the
project’s anticipated key deliverables;

o Development of bike parking design guidance according

to three different methodologies; a ‘best of breed’ guidance was
created via a literature review and comparison of existing stand-
ards and guidance on the subject, Guidance was created using

a knowledge management tool the ‘Conjunction of Criminal Op-
portunity, and a wisdon of crowds approach was used to create
guidance generated by stakeholders via online collaboration using
a wiki and a weblog. This guidance was then combined to create
a bike parking guideline/standard that sought to meet the needs
of all stakeholders, considering both ease of use and resistance to
theft/abuse of parked bicycles. This guidance was applied to the
development of our own secure bike parking furniture, facility and
communication benchmarks to test the “fithess for purpose” of
the guidance material.

o The research, design, implementation and testing of a de-
sign resource aimed at “getting designers smart quick” about bike
theft and how to design against it (see: http://www.bikeoff.or
Hesign_resource/ABT _problem_introduction.shtmi). This design
resource supported a related design competition run with the
Royal Society of the Arts to introduce to design education nation-
ally, some of the learning from the project (see: http://www.bikeoff]
bra/design_resource/DB_brief1.shtml)

o Generation of a ‘weblog’ developed with users to include
up to date information about bike parking on the bikeoff.org web-
site to help promote secure bike parking design innovation. This
weblog took the form of ‘Bikeoff TV’, a tool for creating and shar-
ing user and abuser centred case studies of cycle parking facilities
with cyclists, designers and providers of cycling infrastructure.

The project has been successful in achieving its original aims and
objectives. In particular, in delivering design related outputs into
the public domain that develop the innovative and operational
capacity of designers and crime prevention practitioners. The
original project proposal committed to delivery of 15 outcomes
including publications, exhibitions, artifacts (design exemplars),
and research dissemination via papers and presentations at con-
ferences, seminars and events. In practice the project delivered
over 115 outcomes including multiple unpredicted outcomes in
all anticipated areas and significant additional unpredicted out-
comes in several unanticipated areas, particularly, the delivery of
additional collaborative projects. The project team attributes this
increased output to the collaborative and iterative methodology
and ‘open’ research innovation process developed and applied by
the project.

Bikeoff 2: Methodology
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DACRC’s thinking about design against crime starts with the idea
that interventions need to be ‘user-friendly, abuser-unfriendly’
(Ekblom 1997). This requires the extension of the concept of ‘user
driven innovation’ to that of ‘user/mis-user and abuser driven in-
novation’. Whilst this focus is specific to designing against crime,
and for easy and effective use, it is relevant to a broader design
context for the way in which it clearly aims to address and ac-
commodate, sometimes conflicting, multiple design agendas and
drivers as can be found in many design scenarios that address
multiple user groups; typical of design for the public realm. To-
ward achievement of this objective we invite multiple stakehold-
ers, to offer review of the findings, design briefs, prototypes, and
other developments of the research undertaken. The design proc-
ess therefore enables us to facilitate multi-agency working i.e. to
identify who the crucial stakeholders are before the design proc-
ess begins and to allow them to participate and contribute their
expertise to the research — from problem definition, through to
solution development and implementation.

With so many points-of-view contributing to the design process,
the project team often play the role of ‘facilitators’ or ‘information
moderators’ (Lester and Piore, 2004). They do this via ‘open’ sem-
inars, workshops and information sharing opportunities that help
make the design process accessible to the non-designers and
enable them, as expert stakeholders, to introduce questions the
design team may not have realized as significant, and knowledge
the research team do not have. Of significance is how this knowl-
edge is combined within this collaborative activity. Designers
visualize the research and present it back to collaborators so that
a common understanding can be reached. It is via this process of
visualization that multi disciplinary research material is iteratively
combined to achieve interdisciplinary synthesis of research find-
ings. In this process ‘design’ skills (not just design ‘thinking’ or
‘methodologies’) are essential to co-design.

The Bikeoff 2 project applied the iterative design research meth-
odology piloted and published at the DAC Research Centre (Gam-
man and Pascoe, 2005) and further developed it through iteration
within the project (Gamman and Thorpe, 2008 and 2009). The
evolved methodology better defines the research stages, and also
the way in which practice-led research and research-led practice
usefully combine within the process. We refer to this symbiotic
process as a ‘twin track’ approach combining research and prac-
tice.

This ‘twin track’ approach follows iterative stages that allow
project stakeholders and ‘expert advisors’, including duty-holders
and those Von Hippel (2005) refers to as ‘lead users’, to feed back
on practice-led research (created by interdisciplinary teams and
aimed at designers) as well as research-led practice (created by
designers and design researchers and aimed at the crime preven-
tion community and wider design audience). This iterative and
consultative process has advanced and framed our multidiscipli-



nary team’s ability to merge and develop ideas and evolve what
Leadbeater (2007) has described as a ‘We think’ approach to in-
vestigating the contribution design can make to cycle theft reduc-
tion. Beyond the current project, we believe this model could be
applied to improve the collaborative research enterprise of other
multidisciplinary projects, and support a fresh interdisciplinary ap-
proach.

Scoping

This is the stage of the project in which the research area to be
tackled is identified. The research team found it useful to ask
themselves the questions: So what? Says who? and Why you?
So what? refers to the need for the research in question - in this
instance the issue of bike theft was identified as a topic that
required address to enable the benefits of cycling to be realized.
Says who? refers to identification of the stakeholders to whom
the research is of relevance and value. Why you? requires the
research team to consider if they are well positioned to tackle the
research topic — are the specialisms, experiences and networks of
the research team appropriate to the research topic? In this in-
stance the initial research supported by AHRC small grants fund-
ing delivered the scoping work necessary for the Bikeoff 2 project
to be created. It also identified the issues and research questions
to be addressed and the stakeholder networks necessary for its
collaborative delivery.

Research

The research team — design researchers, crime scientists and
collaborators — gather information from diverse sources including
literature review, empirical data gleaned from precedent practice,
quantitative crime data and qualitative data relating to use (cycling
and cycle parking) and abuse (cycle theft and vandalism). This in-
formation is ‘pooled’ and consolidated, often linked to generative
(rather than analytical) creative / realization techniques such as
visualization of research via collation and exhibition of exemplars,
animation and graphic representation. The project managers are
important here, and so is their design experience (what Malcolm
Gladwell talks about as the ten thousand repetitions of experience
that contribute to success). They start to pare down the most
relevant sources of information to be used or visualized, also to
correlate facts and identify gaps in knowledge. Initial typologies
of use and abuse are created to frame the first of many iterative
consultations with stakeholders to check accuracy and complete-
ness of existing research data and establish new directions for
continued research focus.

Observe
Ethnographic observation, or people watching, is conducted using

recording protocols and methods that are informed by the preced-
ing research. Precedent research also informs hypotheses that are



tested via the observations. Observation is often undertaken col-
laboratively, involving multi-disciplinary members of the research
team so as to ensure that all team members have a first hand
understanding of the issues and contexts being addressed by the
research. Bikeoff 2 staged numerous observations within differ-
ent contexts to generate empirical data relating to bicycle parking
behaviour (user modus operandi) and cycle theft (abuser modus
operandi), see Johnston et al. (2008). Such observation also
generates understanding of the wider situational and contextual
issues relating to cycle parking and security. Project managers
start to refine the most relevant sources of information to be used
(revisualised) as design briefing and crime prevention materials,
again linked to stakeholder meetings and discussions.

As with all other stages of this method, observation stages are
repeated by individual (or groups of) designers or crime preven-
tion practitioners linked to their address to specific contexts.
Over 10,000 separate observations were made during the Bikeoff
project across ten different locations offering insights into vari-
ous contexts of cycle parking use and abuse and understandings
about the actions and interactions of multiple ‘actors’ in multiple
contexts.

Visualize

Research is visualized to allow the multidisciplinary and interdisci-
plinary approaches to synthesize around clear themes agreed via
iterative consultation. For example, we will visualize perpetrator
techniques, often derived from observation; user, designer and
provider accounts (in this case relating to cycle parking furniture
and facilities); and other forms of information such as mapping of
crime ‘hot-spots’ and visual typologies of infrastructure and con
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texts representative of those observed. It is at this stage, when
most multi-disciplinary research findings have been integrated and
visualized that broad stakeholder dissemination and consultation,
and expert review of the design and crime issues, provides feed-
back on the research delivered and identifies remaining knowl-
edge gaps. The practice of individual designers (either student-
designers engaging with the information linked to studio projects
drawing on research, or professional designers applying research
findings to practice) may also introduce new forms of visualization
into the account. The project managers are responsible for par-
ing down the most relevant sources of visual information to be
considered and refined. In short, we visualize multi-disciplinary
research findings to make them accessible to all stakeholders

and gain concensus. Visualisation, often aids multi-disciplinary
research to become the subject of shared understanding and truly
inter-disciplinary, facilitating the ‘We think’ approach described
above.
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Create Design Brief

Brief creation is iterative and matches stakeholder agendas with
clearly articulated research questions and findings. The brief-

ing offers a generalist account that provides exemplars and case
studies as well as promoting understandings about the multiple
drivers that make up the context into which a design intervention
is to be introduced.

Critique

Each iteration of a brief or visualization is critiqued by team mem-
bers, wider stakeholders and experts, to ensure the designs or
resources, or other outputs are ‘fit for purpose’ in all respects.
This relates to use, abuse and management of the ‘troublesome
tradeoffs’ (Ekblom, 2005) between accommodating the former
and preventing the latter. Also, considered are wider economic,
ecological and environmental factors that impact upon the sus-
tainability of proposals

Realize

Proposals are realized, often in collaboration with stakeholders.
For example industrial partner Broxap, the UK’s largest supplier of
cycle parking furniture, collaborated in the design and prototyping
of a range of secure bike parking stands.

Implement/test

Small batches of object prototypes are produced and installed
in test locations. Or, when generating design resources, small
groups of designers (such as student groups or designers from
within stakeholder groups) are introduced to the resources, in
order to allow us to test, and to strategically incorporate user
feedback (and abuser feedback) into the finalization of designed
outputs. Final implementation occurs once all are satisfied that
address to user and abuser issues has been optimized as re-
sources allow.

Evaluate

Project outputs are evaluated both quantitatively and qualitatively
according to design hypotheses and requirements identified in the
briefing stage.We evaluate from different perspectives (including
ease of use and resistance to abuse in terms of products) and ex-
ternal assessment of the quality of responses to the design briefs
and resources in the case of design resources. Ultimately we

also draw on quantitative evaluation in relation to achievement of
intermediate outcomes, such as improvements in security of user
behaviour as well as, where possible, ultimate outcomes of reduc-
tions in bicycle theft and increases in cycle use.



New Knowledge and Understanding: Bikeoff as a Model of
Open Research Innovation

Bikeoff 2 exemplifies a ‘socially responsive design’ approach,
delivering “design that takes as its primary driver social issues,

its main consideration social impact and its main objective social
change” (Gamman and Thorpe 2006). The project addressed cy-
cle theft, a barrier to cycle use, with a view to accessing the ben-
efits increased cycle use offers society in relation to health, envi-
ronment, economy and mobility. Bikeoff aimed to catalyse (and
create) design, using the design methodology summarised earlier,
that serves its community aesthetically and effectively, beyond but
inclusive of the paradigm of DAC as a balancing of considerations
of ‘use and abuse’. To achieve this, design must consider multiple
drivers, informed by research, and prioritised according to bias
and context. The question is, whose bias and what context?

Whilst to imagine a design scenario without bias is as unhelpful
as it is unlikely, it is useful to contextualise and democratise this
design bias by applying a process of ‘open innovation’ (Chesbor-
ough, 2006) to the research process. One that openly shares re-
search and development knowledge and thus enables a diversity
of responses to design contexts. We have found that to access
this plurality of design opinion and design experience (be it in cre-
ating new, or living with existing designs) requires research to be
shared in a language that is accessible to diverse disciplines and
communities, including the design community.

Within the methodology applied by Bikeoff [Figure 1] the proc-
esses of research ‘visualisation’, as discussed earlier, uses design
skills to develop/ enable design thinking/ engagement with the
widest possible audience of stakeholders, including those that
have not engaged with design before. In such scenarios, ‘design’
facilitates ‘co-design’ (with those outside design disciplines) and
enables a process of ‘open’ research innovation.

What this process offers to design in the 21st century is an abil-
ity to engage multiple disciplines (both inside and outside design)
and multiple stakeholders in tackling complex design scenarios.

It achieves this by sharing knowledge and experience. It also
makes research available in accessible forms enabling a diversity
of design responses necessary to address the multitude of con-
texts to be addressed. Chesborough’s model of ‘open’ innovation
[Figure 2] illustrates that open access to research and develop-
ment leads to more and unpredicted market outputs, compared to
‘closed’ innovation [Figure 3].

The model of ‘open research innovation’ delivered via the Bikeoff
twin track design methodology [Figure 1] also enabled interdisci-
plinary research and the inclusion of diverse stakeholder knowl-
edge and practice to maximise research outputs. As mentioned
earlier, the process produced over 100 ‘emergent’ outputs in addi-



tion to the 15 predicted outputs. Figures 4 and 5 seek to illustrate
this process.

Bikeoff’s ‘open’ research process accommodates the creative
contribution of multiple disciplines and stakeholders in both multi-
disciplinary and inter-disciplinary ways for example:

o designers helping to design randomised control trials, typi-
cally a criminological activity (interdisciplinarity)
o extensive modification of existing advanced criminological

theory (Ekblom, 2009) by designers and criminologists to create
a risk and design guidance framework adapted to design against
crime (interdisciplinary)

o criminologists have applied crime science methods to the
evaluation of data captured regarding design performance (multi-
disciplinary).

We think that the visualisation of research knowledge (applying
design) helps interdisciplinary synthesis happen. It aids commu-
nication and knowledge transfer between disciplines and stake-
holders - facilitating greater creative contribution. This process of
visualisation also helps to ‘open up’ the ‘knowledge landscape’
across discourses and disciplines by “showing as well as telling”,
and thus enables those typically unfamiliar with design language
to engage via redirecting these visualisations to impact on the
discourse.

We think (not some ‘royal We’ but a ‘We’ that describes the inter-
national multi disciplinary, multi-stakeholder bike theft reduction
community referred to above) that Bikeoff’s ‘open’ model of inno-
vation ensures that research questions stay close to stakeholder
needs and are responsive to demand pull over supply push. Thus
research findings will more likely respond to the questions that
stakeholders want addressed. We found also that research that
is collaboratively realized with stakeholders is easily and readily
applied by them. Thus, our research model appears to facilitate
‘exploitation of research’ and therefore ‘innovation’.

We also recognize that this model is capable of generating ‘social
capital’ in addition to ‘fiscal capital’ — of particular value in the 21st
Century. Until recently most drivers for innovation in design have
been market led. That is, the exploitation of creativity has been
towards creation of products aimed at the generation of fiscal
capital in the market. Bikeoff activities ‘exploit creativity’ both in
the creation of products that have ‘fiscal capacity’ — the capacity
to generate finance via immediate market introduction, and in the
form of ‘knowledge made accessible’ that contributes to ‘innova-
tive capacity’ — the abilities of others to exploit our research in the
creation of their own designed solutions or crime prevention in-
terventions. In turn realization of this innovative capacity develops
‘operational capacity’ for providers of secure cycling infrastructure
and cycle theft prevention practitioners. Thus the ‘market’ for our
‘products’ (research ‘outputs’) is not limited to commerce but also



spans pedagogy and social well being (crime prevention/reduc-
tion) that contributes to social as well as fiscal capital.

Additionally, the model appears to have a contribution to make

in address to the ‘Common causes of failure within the traditional
economic model of the innovation process in most organisations’
(O’Sullivan, 2002). Indeed the open research innovation model
described above appears to be antithetical to these causes as fol-
lows:

o Poor goal definition: Bikeoff’s emergent and inclusive ap-
proach to goal definition (or identification of research questions) is
kept relevant via continual re-definition in collaboration with stake-
holders who share the broader ‘aims’ or ‘goals’.

o Poor alignment of actions to goals: An iterative practice led
model means that performance of actions in relation to defined
goals are evaluated throughout the life of the project to keep it in
focus and on track. Also, as the project unfolds and understand-
ing develops, any revisions to goals in the light of these devel-
opments can be mutually agreed because the researchers and
stakeholders are in constant contact. The ‘open’ model we de-
scribe facilitates this. It may also suggest that research that is less
consultative or ‘open’ is likely to find itself of less immediate value
and therefore obsolete, in relation to stakeholder application of
research findings.

o Poor participation in teams: Bikeoff’s model accommo-
dates individual contributions as well as ‘team’ contributions on at
least two levels:

o We create teams of different stakeholders (including re-
searchers) as defined by discipline, organisation, institution and
professional responsibility (duty holders), who positively and col-
laboratively contribute to the project.

o We create teams of stakeholders (including researchers) as
defined by their address to research questions and/or focus on
particular research activities or research augmentation’ projects,
who positively and collaboratively contribute to the project.

o Poor monitoring of results: The iterative ‘critique’ and ‘eval-
uation’ phases of the Bikeoff twin track research model [Figure 1]
provides monitoring of results, and can help to ensure that project
findings are fit for purpose as regards stakeholder application.

o Poor communication and access to information: Visualisa-
tion of research facilitates communication across disciplines — de-
sign contribution enables research to ‘show as well as tell’ what is
happening and thus makes research accessible and attractive and
more easily understood, and engaged with, by others. This is a
significant feature of Bikeoff research in that it exemplifies the way
that ‘design’ skills facilitate design research.

At the heart of the Bikeoff project is an example of ‘transforma-
tion design’ (Burns, Cottam et al. 2006), not simply as an idea but
as a pragmatic reality of outputs delivered to design out crime
and encourage cycling. Outputs from the portfolio could lead to
the creation of new roles, new organizations, new systems and



new policies as a result of the transfer of research knowledge and
‘ownership’ of research tools and networks created by the project
to those stakeholders that participated in their creation.

Quantitative impacts include Bikeoff’s commercially licensed
product and communication design outputs. These have been
valued by Price Waterhouse Coopers (PwC) as potentially worth
£3.2 million (NPV) over 10 years. Additionally PwC account for
£2.6 million p.a. of potential public value benefits in avoided cost
and emotional stress and significant additional effects, e.g. health,
from implementing the Bike Off measures nationally. (PwC/AHRC,
2009).

Qualitative assessment should include that of a key stakeholder
in the project, Rose Ades, Head of Transport for London’s Cycle
Centre of Excellence (CCoE), who observed:

‘... As Bikeoff [advocacy] started in 2004 bike theft went up but
also so did the number of people cycling in London. And then
something remarkable happened around 2005-6 — bike theft went
down a little and cycling went up even more... there’s still a long
way to go ... but the work that Bikeoff, in partnership with multiple
stakeholders is delivering, is making a difference...’

But perhaps the most significant Bikeoff outputs are:

*a design method that is ‘innovative’ in that it optimises “exploita-
tion of creativity” (Foresight Programme, 2001) as a result of its
proximity to, and engagement with, the community it serves, and;

* a design model that articulates this process.
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