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Urban transport infrastructure and motorised road trafﬁc contribute to the physical or psychological
separation of neighbourhoods, with possible effects on the health and wellbeing of local residents. This
issue, known as "community severance", has been approached by researchers from a range of disciplines,
which have different ways of constructing scientiﬁc knowledge. The objective of this paper is to build
bridges between these different approaches and provide a basis for the integration of the issue into
public policy. A framework for cross-disciplinary research on community severance is developed, built on
the results of two workshops attended by researchers from different disciplines. This framework takes
into consideration the chain of direct and indirect effects of transport infrastructure and motorised trafﬁc
on local communities and the complexity in the methods used for analysing and formulating solutions to
the problem. The framework is then compared with the views of practitioners, based on discussions held
in a third and ﬁnal workshop. It was concluded that to better understand community severance,
researchers should frame their work in relation to that of other disciplines and develop tools that reﬂect
the diversity of local contexts and stakeholders, balancing complexity with applicability.
& 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction
The concept of community severance is used when transport infrastructure or motorised trafﬁc acts as a physical or psychological
barrier to the movement of pedestrians. The most extreme cases of community severance are caused by multi-lane roads with physical
barriers preventing pedestrians from crossing (Fig. 1a). Even in the absence of these barriers, crossing may be difﬁcult due to features of
the road design such as median strips (Fig. 1b) or to high motorised trafﬁc volumes or speeds (Fig. 1c). Severance may also occur in narrow
roads with low trafﬁc volumes if there is a lack of basic pedestrian infrastructure such as pedestrian pavements (Fig. 1d).
Despite the growing evidence of the potential impacts of this phenomenon on public health (Mindell and Karlsen, 2012; Cohen et al.,
2014; Boniface et al., 2015; Mackett and Thoreau, 2015), there is a scarcity of tools to identify and measure the problem, limiting the scope
of policy interventions (Anciaes et al., 2016). This may be because community severance has been approached by researchers in different
disciplines, including public health, economics, geography, and urban studies. These researchers have used different concepts and
methods to deﬁne and analyse the problem. The issue is also relevant to a range of stakeholders, including local communities, road users,
and practitioners in different ﬁelds, including not only transport and health, but also urban planning and local economic and social policy.
These stakeholders have different understandings of the problem and its solutions, and possibly even different opinions about whether
this is a genuine problem that should be given priority.
The objective of this paper is to establish an approach for cross-disciplinary research on community severance. It is hoped that this
approach will facilitate the dialogue between the different disciplines with an interest in the problem and promote the exchange of data
and results among researchers and practitioners currently working separately in the development of policy solutions.
n
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Fig. 1. Examples of severance: a) London, UK; b) Skopje, F.Y.R. of Macedonia; c) Prague, Czech Republic; d) Açores, Portugal.

The paper is the outcome of three workshops organised by the Street Mobility and Network Accessibility research project, which is
developing tools for identifying and measuring community severance (http://www.ucl.ac.uk/street-mobility). The objective of the ﬁrst
two workshops was to compare the multiple understandings of severance used in the different academic disciplines and establish a
common language among the members of the project. The third workshop included external advisors and representatives from partner
organisations and aimed at discussing opinions and experiences related to actual policies dealing with severance as well as to identify
common ground and key points of distinction between the approaches of researchers and practitioners.
The paper is structured as follows: Section 2 identiﬁes community severance as a problem in the interface between transport, health,
and other ﬁelds, and as an object of cross-disciplinary research. Section 3 reviews the issues commonly found in the production of crossdisciplinary research and in its integration into public policy. Section 4 develops a framework for cross-disciplinary research on community severance. Section 5 discusses the compatibility of this framework with public policy, taking into account issues raised by stakeholders on the problem. A ﬁnal section summarizes the ﬁndings.

2. Community severance: transport, health, and more
The development of public policy to address community severance has been hampered by the fact that research on this topic has been
produced by different disciplines working separately. The differences start with the terms used to deﬁne the issue, including variants such
as community severance (UK DOT, 1983; Clark et al., 1991), barrier effect (Korner, 1979; Borges et al., 1983), social severance (Lee and Tagg,
1976; Tate, 1997), and community effects (Smith and Gurney, 1992). There is little consensus on the meaning of these terms, as evident in
the review of Anciaes (2015), who collected sixty different deﬁnitions of community severance and related concepts used in the literature
since 1963. Handy (2003) has also noted that severance can be understood either as the converse of connectivity (which is related to the
physical characteristics of the local street network) or community cohesion (which takes into account the social implications of those
physical characteristics).
Community severance has been regarded as an issue of transport policy because the transport system accounts for the majority of the
barriers that separate urban neighbourhoods, including linear infrastructure such as roads and railways, and other large infrastructure
such as airports, railway stations, and car parking areas (Héran, 2011). Severance is also a transport issue because it limits the mobility of
users of non-motorised means of transport such as walking (Hine, 1996) and cycling (Emond and Handy, 2012). In some countries, the
appraisal of major transport projects considers severance impacts (UK DFT, 2014), although these impacts are not usually quantiﬁed or
valued in monetary terms (Anciaes et al., 2016). A few studies have also called for greater awareness of severance at the level of transport
network planning and road design (Rajé, 2004).
There is growing acknowledgement that community severance is also a public health issue. Studies in several countries have shown
that high levels of motorised trafﬁc and high trafﬁc speeds discourage walking (Owen et al., 2004) and limit social contacts between
residents on opposite sides of the road (Appleyard and Lintell, 1972; Hart and Parkhurst, 2011). There is also growing evidence on the
health impacts of insufﬁcient physical activity (Reiner et al., 2013, reduced social networks (Holt-Lunstad et al., 2010), and poor accessibility to goods and services (Mackett and Thoreau, 2015). However, few researchers have been able to disentangle the multiple causePlease cite this article as: Anciaes, P.R., et al., Urban transport and community severance: Linking research and policy to link people
and places. Journal of Transport & Health (2016), http://dx.doi.org/10.1016/j.jth.2016.07.006i
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effect relationships between all these variables in order to understand the mechanisms through which busy roads ultimately lead to poor
health outcomes. According to Mindell and Karlsen (2012, p.232), community severance is "a plausible but unproven cause of poor health".
While the studies above suggest that severance is in the interface between transport and health, the issue is also relevant to researchers
and practitioners in other ﬁelds. The relationships between trafﬁc barriers and social cohesion (Leyden, 2003; Sauter and Huettenmoser,
2008) and spatial segregation (King and Blackmore, 2013; Mitchell and Lee, 2014) are of interest to social scientists such as sociologists
and anthropologists. Researchers in the ﬁelds of architecture, urban planning, built environment, and space syntax are also interested in
community severance, given the evidence that the structure of the street network is linked with health (Marshall et al., 2014) and with
social cohesion (Cooper et al., 2014). The need to place severance on an equal footing with other impacts in the appraisal of large projects
has also motivated economists to develop methods for estimating its costs in monetary units (Grisolía et al., 2015).
Issues of local mobility have also been entering the agenda of grassroots movements such as neighbourhood and community
improvement associations, which have become more empowered by developments on access to open data and mapping technology and
online platforms for dissemination of their views (Kingsley et al., 2014). These developments have been facilitated by the growing interest
in participatory action research (Balazs and Morello-Frosch, 2013), and frameworks for policy appraisal such as community impact
assessment (US DOT, 1996).
Despite the potential for cross-disciplinary research, the only instances where community severance has been analysed from multiple
perspectives were large-scale studies such as PhD theses. Of particular note is the work of Hine (1994) who studied trafﬁc barriers using
pedestrian video surveys, questionnaires, and in-depth interviews, in order to assess the impacts of motorised trafﬁc on pedestrian
attitudes and behaviour. The fact that this work remains the most comprehensive study of the topic two decades after it was conducted
suggests that researchers have still not developed a cross-disciplinary approach to community severance. This may be explained in part by
problems inherent to the production of cross-disciplinary research and to the application of this type of research in public policy. These
aspects are explored in the following section.

3. Cross-disciplinary research and the production of policy-relevant knowledge
Cross-disciplinary research has the potential for analysing complex issues beyond the restrictions of individual disciplines, which are
often affected by "generalising, decontextualising and reductionist tendencies" (Horlick-Jones and Sime, 2004, p.442). This type of
research is particularly promising for the study of relationships between transport and health. In particular, the assessment of the links
between mobility and well-being beneﬁts from cross-disciplinary research because mobility depends not only on the availability of
transport but also on environmental, social, and psychological aspects (Vella-Brodrick and Stanley, 2013). Sallis et al. (2006, p.314) also
suggested that promoting active travel requires input such as physical activity measurements and behaviour change models (provided by
health and behavioural sciences), methods of conceptualising environmental factors (provided by architecture, urban planning, transport
research, and leisure studies) and strategies to advocate the adoption of policies (supported by policy studies, political science, and
economics).
However, disciplines have contrasting, and sometimes conﬂicting, ways of producing knowledge, relying on a speciﬁc set of
assumptions. They are also separated by the different concepts used to describe the same phenomena and by the different meanings
assigned to the same word (Bracken and Oughton, 2006; Monteiro and Keating, 2009). The issue of unequal power among disciplines has
also been documented. It is often the case that some pairs of disciplines are accustomed to working alongside one another, while other
pairs overlap less (Choi and Pak, 2008). Some disciplines like geography are more inclined to cross-disciplinary work, as they themselves
contain a diversity of distinct branches (Schoenberger, 2001).
Projects in broad ﬁelds such as urban research are especially vulnerable to these issues (Ramadier, 2004; Petts et al., 2008). Methods
common in some disciplines, such as economic valuation and cost-beneﬁt analysis, are viewed with suspicion in other disciplines. For
example, the use of concepts such as the value of a statistical life and the value of essential environmental goods tend to elicit strong
reactions (Norgaard and Bode, 1998). The study of urban mobility is a good example of a ﬁeld where the inconsistency among different
approaches has become a pressing issue. Coogan and Coogan (2004) noted that transport planners tend to study walking using measures
such as the number or share of walking trips, in contrast to the physical activity measures (e.g. minutes of moderate physical activity) used
by epidemiologists. Cavoli et al. (2015) also reported that practitioners feel there is a lack of data sets linking transport and health.
The literature on the links between research and practice also suggests that there is an entrenched view that policy-makers use
research only for general orientation rather than for solving speciﬁc problems (Weiss, 1978). This may be due to the ambiguity of the
empirical results produced or to the lack of applicability of the solutions developed by researchers (Brownson et al., 2006). In the case of
transport, there is also a lack of belief in the usefulness of research for decision-making in areas such as the development of sophisticated
transport models (Hatzopoulou and Miller, 2009) and the study of social aspects of transport (Miciukiewicz and Vigar, 2012). Bertolini
et al. (2008, p.72) argue that successful and innovative concepts in transport planning can emerge only in the interaction between
researchers, practitioners, and other stakeholders. Cross-disciplinary research may have an advantage in this respect, given its focus on
speciﬁc “real world” problems and the involvement of different actors. This may facilitate network building with stakeholders and the
generation of knowledge relevant for action (Walter et al., 2007).
Researchers have tackled these issues by creating opportunities for debating how each ﬁeld approaches speciﬁc problems and for
initiating dialogue with stakeholders. For example, Straatemeier and Bertolini (2008) reported the result of workshops attended by
researchers and practitioners to develop a framework to integrate land use and transport planning in the Netherlands, highlighting the
need to adapt transport policies in order to contribute to broad economic, social, and environmental goals. James and McDonald (2004)
and James et al. (2005) engaged with local practitioners in different ﬁelds and analysed their perspectives regarding the development of
solutions to community severance, identifying common issues faced by those practitioners in their communities, such as the speciﬁc
mobility needs of vulnerable groups (like the elderly) and the limitations of solutions like footbridges and underpasses. The present paper
builds on these efforts, by bringing researchers together to develop a common understanding of community severance and by assessing
the compatibility of this understanding with the views of practitioners.
Please cite this article as: Anciaes, P.R., et al., Urban transport and community severance: Linking research and policy to link people
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4. A framework for cross-disciplinary research on community severance
The ﬁrst two workshops were set up to identify the common ground that exists across the disciplines when approaching community
severance, and to develop a framework for the research. The workshops were attended by the ten members of the Street Mobility and
Network Accessibility project. Each participant presented three key issues from their discipline that related to severance. The presentations
were followed by discussions. Table 1 list the three topics presented by each of the ten researchers, grouped by discipline.
The table reveals some differences in the key issues presented by researchers from different disciplines. Some disciplines (such as
transport geography and planning) focused on spatial and physical aspects, others (such as anthropology) focused on social and psychological aspects, and others (such as space syntax) on the relationships between spatial and social aspects. However, there were also
some important differences on the issues presented by researchers from the same discipline. For example, one of the participants from the
ﬁeld of economics focused exclusively on stated preference surveys as a way to derive people's willingness to pay for improvements in
severance, while the other participant reﬂected on the broad objectives of economic science and policy, mentioning normative issues, such
as equity, which are not captured by stated preference methods.
It was agreed that the majority of the topics presented answered two broad questions: what is affected by community severance and
what are the possible methods to identify and solve the problems presented by severance. In addition, these answers can be further
integrated by considering that severance is a chain of effects (Section 4.1) and that the methods to analyse the issue have different degrees
of complexity (Section 4.2).
4.1. Community severance as a chain of effects
Community severance can be deﬁned as a continuum stemming from the presence of transport infrastructure or motorised trafﬁc and
including a chain of effects at the individual or community level (Fig. 2). The challenge for any research project on severance is to track this
chain of effects. Participants agreed that cross-disciplinary research brings added value because, as was obvious after the discussion in the
workshops, different disciplines tend to focus on different parts of the chain and so the results of the analysis of one discipline can inform
the deﬁnition of the research problem of the discipline focusing on the next effect.
The participants agreed that the transmission of knowledge would be facilitated by distinguishing direct effects (those of an independent variable on a dependent variable that do not operate through a mediating variable) from indirect effects (those of an independent
variable on a dependent variable that operate through a mediating variable). However, it was also noted that the identiﬁcation of causality
Table 1
Topics about community severance presented by participants of each discipline.
Disciplines

Topics

Epidemiology and public health

 Reduced number of trips, decreasing independence and affecting daily life
 Reduced active travel, leading to physical inactivity and its disease consequences
 Reduced social contacts (trips to visit family and friends, streets as social spaces)
 Collisions
 Socio-economic inequalities
 Gender inequalities
 Healthy ageing
 Well-being and quality of life
 Resilience

Economics

 Efﬁciency in the use of resources
 Equity in distribution of road space to motorised vs. non-motorised modes of transport
 Stated or revealed preferences as means to monetise impacts
 Methods: Which of the problem attributes are comparable across different contexts?
 Methods: How to present those attributes to individuals?
 Methods: How to elicit individuals' monetary valuations of severance?

Transport geography and planning

Built environment and space syntax

 Accessibility: ease of access to goods, services, and activities
 Mobility: ease of movement
 Travel decisions: trade-off between walking time and pedestrian environment
 Cities are complex systems and work at multiple scales
 Spatial conﬁguration shapes movement ﬂows and social encounters
 Interruptions and interventions in the urban fabric have a social impact
 Local variations in spatial structure
 Differing spatial communities and personal geographies
 History and the experience of change over time on perception and sensitivity

Anthropology

Participatory action research

 Patterns of establishing and maintaining social networks over time
 Differences in usage patterns based on personal attributes (e.g. age, disability)
 Impact on an individual's "sense of place"
 Who: identiﬁcation of stakeholders
 Why: the role of information and action to overcome community severance
 How: what methods are appropriate for community engagement and action
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effects

Individual

Mobility
Accessibility
Travel decisions
Collision risk

Community

Independence
Active travel

Physical and mental health
Well-being
Healthy ageing

Sense of place
Social encounters
Social contacts
Social networks

Resilience
Gender inequality
Socio-economic inequality
Distributive justice

Fig. 2. What is affected by community severance?

SPACE

INFORMATION

POLICY
strategic spatial infrastructure road
planning &
planning redesign
social policies

COMMUNITY

TIME
traffic
policies

Static: affects
some areas but
not others

Dynamic:
changes over
time

OBJECT

Fig. 3. Complexity in the methods to study community severance.
Note: Items in italic were included in the participants' presentations. The other items were implicit to some of the presentations or were mentioned in the discussion that
followed.

may create problems in the dialogue between disciplines. For example, a fundamental aspect of space syntax research is not to attribute
any causality between spatial and social changes (Montello, 2007), and epidemiology also emphasises the differences between association
and causation (Hill, 1965). The direction of some of the effects presented can also be questioned. For example, severance impairs mobility
but impaired mobility also means that the effects of severance are realised. Severance means fewer social contacts but social isolation also
means that a road is not used for socialising.
The types of relationships between variables are also important, as we cannot assume linearity in the impacts of severance across
multiple aspects of individual and collective well-being. Participants noted that disciplines relying on quantitative methods may be more
alert to this aspect, but there is a risk that these disciplines will try to model relationships that are difﬁcult to interpret or translate into
actual recommendations for public policy, as mentioned in Section 3.
An important discussion point was the origin of this chain of effects. The term “busy roads” was mentioned in several presentations,
but neither the words “road” nor “busy” were mutually agreed upon. Railways also create a barrier to mobility, which may be assessed
using different methods from those used to study roads. Broader terms such as “areas where access is difﬁcult” were proposed as
alternatives. Just how busy the road must be in order to start the chain of effects, and how to deﬁne “busy” were also discussed. This is
important because severance is related not only to the physical characteristics of the road (such as trafﬁc volume, speed, and composition)
but also to the perceptions of people living near the road. In addition, severance may impact pedestrians not only when they cross roads
but also when they walk along them. This is relevant for public health (as the unpleasant environment might discourage people from
walking, even if crossing the road is not a problem) and built environment research (which has an interest in the role of active frontages
enhancing opportunities for social contact (Remali et al., 2015).
A ﬁnal challenge is determining the language that should be used to describe the issue. By using a common language, researchers can
avoid the problem that arises when the use of specialised terms diverts attention from the more important issues. For example, the
concept of "social determinants of health" is common in public health research, but participants from other disciplines questioned how
"determinant" are the factors studied and whether they are really "social". A consensus was found by clarifying that the expression refers
to a broad concept of the environment surrounding the individual, encompassing geographic, economic and social factors (Dahlgren and
Whitehead, 1991). More importantly, the purpose of the research is to investigate whether severance does play a role in people's health,
Please cite this article as: Anciaes, P.R., et al., Urban transport and community severance: Linking research and policy to link people
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regardless of the concepts used to describe that role. This example shows the importance in distinguishing between relevant conceptual
mismatches between disciplines and “red herring” issues which are of little consequence for applied research projects.
4.2. Complexity in the methods used
The discussion also produced a framework to identify the relationships between the methods used in different disciplines to analyse
and solve community severance. Methods can be classiﬁed along six axes, with each axis representing the degree of complexity of that
aspect (Fig. 3).
4.2.1. Spatial scale
The ﬁrst axis represents the complexity of the spatial scales used to analyse the issue. Transport planners supported the idea that it is
necessary to study roads with high trafﬁc levels to guarantee the applicability of the developed tools in new contexts. However, workshop
participants from health and sociological disciplines noted that the effects of severance can be felt at a greater distance from the main
road. The perspective from the experts on the built environment was that severance can similarly encompass wider areas, because
severance causes breaks in the connectivity of the street network, thus can reduce accessibility across a wide area, as previous research
has shown that the conﬁguration of the street network shapes patterns of pedestrian movement as well as encounters across social or
economic groups (Hillier and Vaughan, 2007).
The differences between approaches to the study of mobility and accessibility are clear when we quantify their spatial scales. For
example, space syntax research usually analyses walking patterns at a range of scales from 400 m up to 1200 m in order to capture the
potential for pedestrian trafﬁc in an area, while also taking into account of a contextual area of up to 2 km radius from the studied site to
the surrounding areas (Vaughan et al., 2010). In contrast, participants who had expertise in participatory methods reported that they tend
to focus on areas of 1–4 km2 which deﬁne a neighbourhood or area that people walk around within 20–30 minutes. The need for the
different disciplines to be aware of the implications of looking at issues related to urban land use using different scales has also been noted
in previous literature (Clifton et al., 2008).
4.2.2. Time scale
The second axis represents complexity in the time scale of the problem. Economics has sought to integrate community severance at the
level of planning of individual projects, while geographic research has focused on spatial differences in mobility and accessibility across a
region at one point in time (Geurs et al., 2016). The space syntax perspective is broader, considering severance as a gradual process,
emerging over time, and inﬂuenced both by changes in the street network structure and in the interactions between the layout of different
neighbourhoods, resulting in changes in the mobility of people living in different parts of the city (Omer et al., 2015; Geddes and Vaughan,
2014). The time scale in this case is measured in years. As anthropologists on the research team pointed out, aspects such as the length of
residency of individuals are particularly relevant as such issues affect the perceptions of both the problem and the neighbourhood. In
addition, a road may separate two communities that already deﬁne themselves separately for other reasons, such as differences in the
characteristics of the population or housing.
Interest in the time dimension of environmental inequalities has increased in the past decade, with several studies investigating
whether hazardous facilities were constructed before or after the location of low-income populations or racial minorities in the affected
areas (Hipp and Lakon, 2010; Mitchell and Norman, 2012). Similar approaches could be used to study the dynamic aspects of community
severance over time.
4.2.3. Object of analysis
The third axis represents the complexity in the object of analysis, that is, who is affected by the problem. The existence of particular
groups of concern came up as a common theme in several presentations. Those groups were based on age, gender, socio-economic
position, occupation, car ownership, ethnic group, and disability. However, it was pointed out that the effects on one speciﬁc group can be
assessed only if compared with the effects on other groups.
Groups are also not homogeneous. For example, there are distinctions among people classiﬁed as "elderly". From an anthropological
perspective, mobility needs are diverse and experiences are unique, and so the distinction between groups and individuals must also be
considered (Shortell and Brown, 2014). Within the same community, views differ regarding what is a barrier, and what is its relevance as a
problem. The need to consider individual views is supported by previous studies such as those of Hine and Grieco (2003), who studied the
differences between studying "clusters" and “scatters” of social exclusion, and Davis and Jones (1996), who noted that children are major
users of their local environments but tend to be excluded from research projects and public consultations because surveys are usually
aimed at adults.
Participants in the workshops noted that complexity increases when the object of analysis is the individual, rather than the whole
community. The in-depth analysis of problems affecting individuals may collide with the approach of disciplines whose methods rely on
the aggregation of preferences over groups. For example the stated preference methods used by economists to ﬁnd the monetary value of
severance yield an average “willingness to pay” to solve the problem. Outliers tend to be removed from the analysis. However, the focus of
other disciplines may be precisely the analysis of these outliers.
4.2.4. Information
The fourth axis measures complexity in the type of information that is collected and analysed. Trafﬁc levels and speeds on major roads
are available from routine data sources. The measurement of the value that the affected individuals attach to the problem is more complex,
because this value depends not only on trafﬁc levels and speeds, but also on a range of demographic and socio-economic characteristics.
The design of tools (like stated preference surveys) to estimate this value also needs to be careful in order to choose the most suitable way
to present the various attributes of the problem to individuals.
It was also agreed by workshop participants that the absence of data is as relevant as its existence. It is as important to consider trips
not made and destinations not visited as it is to collect data on existing travel patterns. To capture these factors, it is necessary to learn
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about people's perceptions about mobility within and beyond their community and how they delineate the borders of their community.
Qualitative data provide in-depth information useful to understand the complex set of factors shaping those perceptions. Some workshop
participants raised doubts regarding the degree to which this type of information may be compatible with quantitative data; however, it
was generally agreed that qualitative data can help deﬁne the research questions and can be used to validate and explain the conclusions
obtained from quantitative analyses.
4.2.5. Policy solutions
The ﬁfth axis represents the complexity of the policy solutions for the problem. Policy-makers can use a range of trafﬁc control
measures such as speed limits or trafﬁc restrictions. Solutions such as the redesign of the existing infrastructure are potentially more
complex as they may have a wide impact on all modes of transport using that infrastructure and on functions of the infrastructure other
than as links for movement for example, as spaces for social interaction. The planning of new infrastructure may be even more complex
because it has effects on other domains, such as land use. Policy-makers can also design interventions in these other domains to achieve
goals at the city level. Social policies can also be used as a method to mitigate the impact of severance on local communities.
4.2.6. Community engagement
The sixth axis represents the level of community participation in the development of solutions to the problem. Academic research has
traditionally used a ‘top down’ approach, involving the identiﬁcation of communities living in the case study areas and the collection of
data from a sample of individuals. This data is then analysed and disseminated without the involvement of feedback from the community.
However, the use of alternative approaches is growing. Participatory action research holds particular promise for providing additional
insight as it adopts a bottom-up approach to researching community issues, learning from the participants in the case study areas and
allowing emergent ideas and data to inform subsequent research. However, there are different degrees to which communities can actively
participate in the analysis of the problem and formulation of solutions, due to cultural and conceptual challenges and issues regarding
access and production of data (Haklay, 2012).

5. Bridging the gap between research and policy
The third and ﬁnal workshop in the series brought together the researchers in the Street Mobility project and 20 other participants from
local authorities, consultancy companies, national professional bodies, and non-governmental organisations. These participants represented a cross section of the skills and expertise related to community severance at the policy and practitioner level and enabled discussions on the relationships between transport and health based on experience gained in a variety of urban areas in the United Kingdom.
The objective was to assess the main differences between the views of practitioners from different ﬁelds, such as transport planning and
provision, urban planning and design, public health, and economic and social policy.
The members of the project ﬁrst presented the objectives and methods of the research. The participants were then split into groups to
discuss the two broad issues arising from the ﬁrst two workshops: the causes and effects of severance and the methods to analyse and
solve the problem. The following sections identify some common topics raised in those groups, signalling some differences between the
approaches of researchers and practitioners. The main points to retain from the discussion are the need to anticipate the multiplicity of
users and applications for the tools produced by the research (Section 5.1) and the administrative, political, and ﬁnancial problems that
limit the application of the solutions proposed (Section 5.2).
5.1. Multidisciplinarity or multiple research?
The participants in the workshop highlighted the inﬂuence of the local context in the development and application of tools to address
severance. For example, tools developed using case studies in urban and suburban locations do not address issues that are unique to rural
areas, where the main accessibility issue is the lack of public transport. Ideally, areas where there is severance should also be compared
with areas where severance is non-existent or has been overcome. In other words, the development of tools that can be routinely applied
in different contexts requires testing in multiple circumstances.
The discussion groups also noted the diversity of practitioners with a possible interest in the tools developed by researchers. Practitioners in different ﬁelds tend to be interested in different aspects of a research project and in different types of output (Papadimitriou and
Yannis, 2014). These outputs must then be tailored to different user groups’ speciﬁc requirements, for example, for transport appraisal
procedures, health impact assessments, and street design plans. As such, the participants in the workshop discussions emphasised that it
is important that the common dialogue established by researchers also makes sense to and satisﬁes the stakeholders on the problem. In
addition, researchers should also facilitate dialogue between different stakeholders.
However, the fact that research outputs need to cater for a diversity of practitioners does not imply the creation of multiple tools.
Participants in the workshop mentioned the existence of tools already in use to identify the problems that road trafﬁc can pose to
pedestrians, including, for example, pedestrian counts (TFL and Colin Buchanan, 2007), street audits (Allen and Clark, 2007), route
assessments (CBT and Abellio, 2013), walking accessibility mapping (Brown and Wood, 2004), and frameworks for community-led
initiatives (Sustrans, 2010). Many of these tools have been developed with speciﬁc settings in mind (for example, high streets or routes to
key pedestrian destinations such as school or train stations), and have neither been widely disseminated nor developed in order to be
generalisable to other settings. It was found during the discussion that tools used in some departments of local authorities are unknown
even to staff in other departments working on the same issues in the same communities.
It was agreed that any research project on severance should start by reviewing the existing tools and evidence and consider the
possibility for the integration of different types of intervention currently made using different tools in different places and sectors, as well
as the integration of methods proposed in previous research but never implemented. This approach could be an alternative to the
development of a whole set of new tools. However, such tools must be reviewed and assessed from a cross-disciplinary perspective to
determine the broader applicability of their ﬁndings to the issues raised in the preceding discussion.
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For a research project on severance, the considerations above mean that the selection of the relevant cause-effect relationships
depicted in Fig. 1 and of particular methods from those represented in the different axes of Fig. 2 must be speciﬁc to the context being
analysed and to the purpose of the tools produced. There is a risk that the level of detail required to cover all the relevant contexts and to
design a coherent suite of tools may lead to loss of focus for the project.

5.2. Complexity vs. applicability
The comments of several participants also suggest that the complexity in the methods used in cross-disciplinary research on severance
may in some cases limit the applicability of the outputs produced.
For example, the scale of the problem (the differing severance that may occur for different types of mobility within the city) may be
incompatible with the scale of policy interventions. Practitioners have only a limited set of instruments available at each level. Professionals working at the level of town planning can decide on the location of roads and railways. Those working at the level of the
neighbourhood or street can solve problems of particular areas, for example by street design solutions such as the removal of subways and
guard railings. One of the conclusions from the workshop was that research projects should look into the compatibility between the policy
solutions proposed and the instruments available to the institution implementing those solutions. It was further noted, however, that even
when this compatibility is assured, the implementation may still clash with the policy priorities and agendas of governments at a higher
administrative level.
The success of policy interventions also depends on administrative boundaries, because these boundaries determine where people
access services such as health care. The collection of data is complicated when the data is held by institutions in another administrative
area. The need to ﬁt the content of instruments such as surveys to administrative boundaries can also pose problems. It was noted by some
participants that in public consultations, some respondents gave negative feedback to proposals where administrative boundaries were
used to delimit communities.
There was concern that the use of a cross-disciplinary approach may produce tools that are too expensive or require expertise that is
not available for local authorities. For example, video surveys and stated preference surveys tend to be expensive, while space syntax
methods require the use of special skills and software. The collection of information at different levels of detail and the consideration of
different spatial and time scales (Fig. 2) may be unwieldy. The conclusion the workshop participants reached in light of these expressed
concerns was that a cross-disciplinary research project on severance should have as one of its key goals the translation of a broad range of
concerns into outputs that are manageable to end users.
Research projects on community severance can also develop methods for simplifying the tools in the cases where practitioners do not
have access to the technical or ﬁnancial means to apply them. For example, the time and cost required to quantify motorised trafﬁc levels
and pedestrian ﬂows or to conduct street audits can be reduced if the research produces a typology of the different links of the road and
pedestrian networks and advises practitioners on methods for collecting data in only a small sample of links of each type. Stated preference surveys could also be used to derive monetary values for severance in different contexts, which can be used by local authorities
that do not have the means to implement their own surveys.

6. Conclusions
This paper set out to understand community severance as an issue that is relevant to transport and health and as an object of crossdisciplinary research. A framework for applied research on community severance was proposed, built on the reﬂections obtained in
workshops attended by a cross-disciplinary team of researchers and a group of stakeholders that included local authorities, nongovernmental organisations, and consultants. The input from different disciplines was used to break down community severance into a
continuum of effects, which can be analysed by methods with different levels of complexity.
We believe this framework can help researchers to locate their own perspective in relation to that of other disciplines, and that it thus
helps clarify relevant issues when applying the research to actual problems affecting different stakeholders. Importantly, the discussion
with the project stakeholders demonstrated the need to question the breadth of hypotheses, outputs, and audiences for the research, and
administrative, political, and ﬁnancial problems in the application of the solutions proposed.
It is hoped that the reﬂections produced in this paper can inform research on other urban issues where transport and health are
component parts of a broader, multifaceted phenomenon that is of interest to a range of domains of research and practice. The paper
shows that the efforts for the coordination of different disciplines involved in a common project must begin with the mapping of objects
and methods of analysis of each discipline. The advantages of cross-disciplinary research will only be achieved if the participants
understand and communicate around issues related to their speciﬁc approaches. The research also needs to be framed in such a way that
they can be understood and used within policy contexts.

Acknowledgements
The Street Mobility and Network Accessibility project is funded by the UK Engineering and Physical Sciences Research Council, Economic
and Social Research Council, and Arts and Humanities Research Council (Grant EP/K037323/1). The authors would like to thank the other
members of the project, for comments, including: Muki Haklay, Peter Jones, Shepley Orr, Shaun Scholes and Laura Vaughan. We are also
grateful to the twenty external participants in the third workshop and to Louise Francis and Barbara Brayshay from Mapping For Change,
who participated in all three workshops.
Please cite this article as: Anciaes, P.R., et al., Urban transport and community severance: Linking research and policy to link people
and places. Journal of Transport & Health (2016), http://dx.doi.org/10.1016/j.jth.2016.07.006i

276

P.R. Anciaes et al. / Journal of Transport & Health 3 (2016) 268–277

References
Allen, D., Clark, S., (2007) New directions in street auditing: lessons from the PERS audits. In: Proceedings of the 8th International Conference on Walking and Liveable
Communities (Walk 21) - Putting Pedestrians First, 1–4 October 2007, Toronto, Canada. Available from 〈http://citeseerx.ist.psu.edu/viewdoc/download?doi ¼10.1.1.513.
1391&rep¼ rep1&type¼ pdf〉.
Anciaes, P.R., 2015. What do we mean by “community severance”? Street Mobility and Network Accessibility Series, Working Paper 4. University College London, London.
Available from 〈https://www.ucl.ac.uk/street-mobility/docs/ucl_streetmobility_paper04〉.
Anciaes, P.R., Jones, P., Mindell, J.S., 2016. Community severance: where is it found and at what cost? Transp. Rev. 36 (3), 293–317, Available from〈http://www.tandfonline.
com/doi/full/10.1080/01441647.2015.1077286〉.
Appleyard, D., Lintell, M., 1972. The environmental quality of city streets: the residents' viewpoint. J. Am. Inst. Planners 38 (2), 84–101.
Balazs, C.L., Morello-Frosch, R., 2013. The three RS: how community-based participatory research strengthens the rigor, relevance, and reach of science. Environ. Justice 6 (1),
9–16.
Bertolini, L., Le Clercq, F., Straatemeier, T., 2008. Urban transportation planning in transition. Transp. Policy 15 (2), 69–72.
Boniface, S., Scantlebury, R., Watkins, S.J., Mindell, J.S., 2015. Health implications of transport: evidence of effects of transport on social interactions. J. Transp. Health 2 (3),
441–446.
Borges, P., Thost, P., Herrstedt, L., 1983. Fodgængere i Bytraﬁk [Pedestrian in Urban Trafﬁc]. Vejdatalaboratoriet, Vejdirektoratet, Herlev. (in Danish).
Bracken, L.J., Oughton, E.A., 2006. ‘What do you mean?’ The importance of language in developing interdisciplinary research. Trans. Inst. Br. Geogr. 31 (3), 371–382.
Brown, M., Wood, T., 2004. Accession - Accessibility analysis for local transport planning. Association for European Transport Papers Repository. Available from
〈http://abstracts.aetransport.org/paper/download/id/2034〉.
Brownson, R.S., Royer, C., Ewing, R., McBride, T.D., 2006. Researchers and policymakers – travelers in parallel universes. Am. J. Prev. Med. 30 (2), 164–172.
Cavoli, C., Christie, N., Mindell, J., Titheridge, H., 2015. Linking transport, health and sustainability: better data sets for better policy-making. J. Transp. Health 2 (2), 111–119.
CBT (Campaign for Better Transport), Abellio, 2013. Fixing the link. Making good the walking route from station to town centre. CBT, London, Available from〈http://www.
bettertransport.org.uk/sites/default/ﬁles/research-ﬁles/13.11.04.ﬁxing-the-link.pdf〉.
Choi, B.C.K., Pak, A.W.P., 2008. Multidisciplinarity, interdisciplinarity, and transdisciplinarity in health research, services, education and policy: 3. Discipline, inter-discipline
distance, and selection of discipline. Clin. Investig. Med. 31 (1), E41–E48.
Clark, J.M., Hutton, B.J., Burnett, N., Hathway, A., Harrison, A., 1991. The Appraisal of Community Severance Contractor Report 135. Transport and Road Research Laboratory,
Crowthorne, Berkshire, UK.
Clifton, K., Ewing, R., Knaap, G.-J., Song, Y., 2008. Quantitative analysis of urban form: a multidisciplinary review. J. Urban. 1 (1), 17–45.
Cohen, J.M., Boniface, S., Watkins, S.J., 2014. Health implications of transport planning, development and operations. J. Transp. Health 1 (1), 63–72.
Coogan, P.F., Coogan, M.A., 2004. When worlds collide: observations on the integration of epidemiology and transportation behavioral analysis in the study of walking. Am. J.
Health Promot. 19 (1), 39–44.
Cooper, C.H.V., Fone, D.L., Chiaradia, A.J.F., 2014. Measuring the impact of spatial network layout on community social cohesion: a cross-sectional study. Int. J. Health Geogr.
13, 11.
Dahlgren G., Whitehead, M., 1991. Policies and strategies to promote social equity in health. Working Paper 14, Institute for Futures Studies, Stockholm. Available from
〈http://www.iffs.se/en/publications/working-papers/policies-and-strategies-to-promote-social-equity-in-health/〉.
Davis, A., Jones, L., 1996. Environmental constraints on health: listening to children's views. Health Educ. J. 55 (4), 363–374.
Emond, C.R., Handy, S.L., 2012. Factors associated with bicycling to high school: insights from Davis, CA. J. Transp. Geogr. 20 (1), 71–79.
Geddes, I., Vaughan, L., 2014. Why do people walk in the suburbs? An analysis of how spatial conﬁguration and land use diversity contribute to walkability. Working Paper 1/
2014. University College London, London. Available from 〈http://discovery.ucl.ac.uk/1418543〉.
Geurs, K.T., Patuelli, R., Dentinho, T.P., 2016. Accessibility, Equity and Efﬁciency: Challenges for Transport and Public Services. Edward Elgar, Cheltenham.
Grisolía, J.M., López, F., Ortúzar, J. de D., 2015. Burying the highway: the social valuation of community severance and amenity. Int. J. Sustain. Transp. 9 (4), 298–309.
Haklay, M., 2012. Citizen science and volunteered geographic information: overview and typology of participation. In: Sui, D., Elwood, S., Goodchild, M. (Eds.), Crowdsourcing
Geographic Knowledge Volunteered Geographic Information (VGI) in Theory and Practice. Springer, Dordrecht.
Handy, S., 2003. Amenity and severance. In: Hensher, D.A., Button, K.J. (Eds.), Handbook of Transport and the Environment. Elsevier, Amsterdam, pp. 117–140.
Hart, J., Parkhurst, G., 2011. Driven to excess: impacts of motor vehicles on the quality of life of residents of three streets in Bristol UK. World Transp. Policy Pract. 17 (2),
12–30.
Hatzopoulou, M., Miller, E.J., 2009. Transport policy evaluation in metropolitan areas: the role of modelling in decision-making. Transp. Res. 43 (4), 323–338.
Héran, F., 2011. La Ville Morcelé. Effets de Coupure en Milieu Urbain [The fragmented city: barrier effects in urban contexts]. Economica, Paris [in French].
Hill, A.B., 1965. The environment and disease: association or causation? Proc. R. Soc. Med. 58 (5), 295–300.
Hillier, B., Vaughan, L., 2007. The city as one thing. Progress. Plan. 67 (3), 205–230.
Hine, J., 1994. Trafﬁc barriers: the impact of trafﬁc on behaviour. PhD Thesis, Edinburgh College of Art and Heriot-Watt University. Available from 〈http://ethos.bl.uk/
OrderDetails.do?uin¼ uk.bl.ethos.319386〉 (registration required).
Hine, J., 1996. Pedestrian travel experiences - assessing the impact of trafﬁc on behaviour and perceptions of safety using an in-depth interview technique. J. Transp. Geogr. 4,
179–199.
Hine, J., Grieco, M., 2003. Scatters and clusters in time and space: implications for delivering integrated and inclusive transport. Transp. Policy 10 (4), 299–306.
Hipp, J.R., Lakon, C.M., 2010. Social disparities in health: disproportionate toxicity proximity in minority communities over a decade. Health Place 16 (4), 674–683.
Holt-Lunstad, J., Smith, T.B., Layton, J.B., 2010. Social relationships and mortality risk: a meta-analytic review. PLOS Medicine, 7. Available from 〈http://journals.plos.org/
plosmedicine/article?id ¼ 10.1371%2 Fjournal.pmed.1000316〉.
Horlick-Jones, T., Sime, J., 2004. Living on the border: knowledge, risk and transdisciplinarity. Futures 36 (4), 441–456.
James, E., McDonald, N., 2004. The perception of community severance., In Australian Institute of Trafﬁc Planning and Management (Ed.) A Fair go – A Transport Reality or
Impossible Dream. In: Proceedings of the 2004 AITPM National Conference. AITPM, Adelaide, Australia., pp. 151-166. Available from 〈http://www.docstoc.com/docs/
77395040/2337-TSA-AITPM-Book-CD-Version〉.
James, E., Millington, A., Tomlinson, P., 2005. Understanding community severance. Part 1: views of practitioners and communities. Report for the UK Department for
Transport. Available from 〈http://webarchive.nationalarchives.gov.uk/ þ /http://www.dft.gov.uk/adobepdf/163944/Understanding_Community_Sev1.pdf〉.
King, R.A.R., Blackmore, K.L., 2013. Physical and political boundaries as barriers to the continuity of social vulnerability. Appl. Geogr. 44, 79–87.
Kingsley, G.T., Coulton, C.J., Pettit, K.L.S., 2014. Strengthening Communities with Neighborhood Data. Urban Institute, Washington D.C, Available from〈http://www.urban.org/
strengtheningcommunities〉.
Korner, J., 1979. Traﬁkanläggningars barriäreffekter [The barrier effects of trafﬁc facilities] Rapport 1979:1. Avdelningen fö r Traﬁkplanering, Chalmers Tekniska Hö gskola,
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