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Executive Summary 
This literature review is part of a larger research project on how major roading 
projects impact community severance and social connectedness. The research will 
provide evidence based understanding of how the impacts can be measured and, 
how the positive effects enhanced, and negative effects reduced or mitigated.  
 
The literature review aims were: 

1. To gather information on causal pathways between community severance 
and transport, and between social connectedness and transport. 

2. To review methods used to collect, record and present data on community 
severance and social connectedness.  

Community severance 

Definition 

 The definition used for severance determines the boundaries that contain 
both the causal pathway and the resulting methods considered useful. We 
suggest a minor clarification of the definition developed by Quigley and 
Thornley (2011) to assist with understanding the separate components: 

Separation of people from facilities, services and social networks 
they wish to use within their community because of changes in 
comfort and attractiveness of areas; and/or people changing travel 
patterns due to the physical, traffic flow and/or psychological 
barriers created by transport projects. 

 Within the definition of severance the term ‘people’ also requires thought. 
People are part of communities and communities are far broader than those 
defined by geographical locations – they are formed around activities they 
take part in. 

Causal pathway 

 Several authors have attempted to describe components of a causal pathway 
linking community severance and health. Based on their work, we describe a 
causal pathway for severance which illustrates the complexity of severance.  

 Severance includes physical structural elements (e.g. the presence of a new 
road and the impacts of the structural elements like an increase in noise). 
However severance also has a strong human component which 
encompasses resources, preferences, ability and the importance of reaching 
destinations.  

 While the direct relationship between community severance and health and 
wellbeing has not been proven there is good evidence for the associations 
between parts of the postulated causal pathway.   

 Transport projects can have a profound impact on people’s lives influencing 
their ability to access the services, facilities and relationships needed for a 
quality life.  Transport dictates both the destinations available and the mode 
of travel used to get there (for example walking, driving, bus).   

 Severance is disproportionately experienced by some groups, children, older 
people, people with disabilities, people without easy access to a car and 
people on low incomes.   



 5 

 The impact of severance on health and wellbeing is mediated through access 
to social networks, education, work, shops, opportunities for physical activity 
and leisure, healthcare and community life. 

 Even when destination severance does not technically occur, a forced change 
in travel mode can result in reduced contact with social networks (as people 
are forced to travel by car rather than walk or use public transport) more 
unhealthy journeys (cycling on a busy road for example), reduced physical 
activity and less liveable neighbourhoods. 

 Transport projects can also change the experience of living in a particular 
community or neighbourhood for example actual and perceived noise, 
pollution, safety and aesthetics.  This can result in severance even when 
arguably access is not severed.   

Methods 

 There was very little literature on the actual measurement of severance.  In 
fact, we found no studies that had measured community severance but 
several that had measured a component of the community severance causal 
pathway. 

 We recommend, as a starting point, the development of a severance index for 
vulnerable populations.  The index could be complemented with additional 
qualitative, quantitative and desk-based research to fully understand 
severance for vulnerable populations.  

Severance Index 

1. Destinations Define the destinations to which access is typically desired – health, 
education, services, social, leisure, shops and transport facilities. 

2. Catchment areas Define facility catchment areas from which users may be drawn. 

3. Vulnerable groups Identify vulnerable groups. 

Analysis is then undertaken by counting the number of trips made to each of the 
specified destinations using origin/destination surveys for each of the vulnerable 
groups to ensure representation. A calculation of the number of people affected from 
each subgroup and the magnitude of effect would be calculated (of new severance or 
relief from severance) based on a rubric developed to categorise the level of 
severance.  

This Index would be complemented with the following data which can be triangulated 
across the three main approaches to fully describe severance: 

Quantitative data: Use of existing or new quantitative data on travel modes, key 
destination usage, changes in travel modes, traffic and traffic infrastructure 
measurements.  

Methods include: 

- Surveys, observation, usage statistics for key destinations (eg doctors, 
dentists) 

- Actual measurements of noise, pollution 

- Traffic volume and speed 

- Use and frequency of public transport 

Qualitative assessment: Investigate individual’s perceptions of severance using 
focus groups and interviews.  
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Desk based research: Assess potential severance issues for vulnerable groups, 
changes in comfort and attractiveness of local area, noise, air quality, visual quality, 
vibration and infrastructure. Also include elements of the intervention that may cause 
severance such as signalised crossings, pedestrian guardrails, footbridges and 
subways. 

For agreed groups and destinations Include analysis of: 

 Change in travel time. This is a measure of the time it takes to access 
specific destinations before and after the proposed transportation project.   

 Change in travel costs.   

 Change in number of choices. A transportation investment might increase 
(or decrease) the number of destinations reachable within a given travel-time 
distance for an affected population.  

Methods include: 

- Audit/site visit/streetscape, observation, document analysis, GIS mapping.  

 
Social connectedness 

Definition 

 There is a significant body of literature about social capital and social 
cohesion but social connectedness is a much newer term. All three terms 
relate to one another and throughout the literature are used interchangeably, 
and none are consistently defined. 

 Social connectedness is essential for the building of social cohesion, social 
capital, social trust and social inclusion/exclusion. 

 The following definition for social connectedness was taken from the Quigley 
and Thornley (2011) review and no additions were made after reviewing the 
literature in this review: 

Social connectedness is defined as the social interactions, relationships 
and networks that people have with others and the benefits these 
relationships can bring to the individual as well as to society. It can be 
viewed as one aspect of community cohesion. 

 Social connectedness is about the interactions, networks and relationships 
between people. Transport facilitates social connections by enabling contact, 
both causal contacts and stronger ties.  

 While social connectedness is becoming more of a common term in the social 
sciences, it is not a common term in the transport context. 

Causal pathways 

 There is a growing body of evidence on social interactions, networks and 
relationships in the social capital and social cohesion literature. There was 
evidence for parts of the pathway but not much evidence for the pathway in 
its entirety e.g. moving around, social connectedness and wellbeing. 

 There is strong evidence that the physical environment influences how people 
move around. Walkable environments in particular were strongly associated 
with increased mobility.  

 How people moved around influenced their social environment and vice 
versa; having regular social interactions influenced people’s mobility. It not 
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only affected where they could go and how they could get there etc but it also 
influenced how they felt about their neighbourhood. Trust in neighbours and 
regular friendly interactions with local people seemed to be particularly 
important.  

 These strong social interactions helped increase people’s social capital, 
cohesion, trust and inclusion and, in turn, this improved people’s wellbeing. 
There was less evidence for the wellbeing part of the pathway.  

 It must be noted that most of the evidence was based on cross-sectional 
studies. This meant there were many associations but causality could not be 
proven. Longitudinal work is needed.  

 The causal pathways model developed in this review demonstrates that social 
connectedness is an important factor in building a more cohesive society 
which in turn, impacts wellbeing. No existing causal pathway models were 
found in the literature. 

Methods 

 While it is widely recognised that concepts like social capital and social 
cohesion are important in the transport context and they need to be 
measured, there were few studies that actually measured them. 

 Of the 53 papers included in the review in total, only five actually measured 
elements of social connectedness in relation to transport. 

 The most frequent tool used was surveys which typically asked questions 
around how long people had lived in the area, how well neighbours knew 
each other (knowing names, talking to one another, levels of trust, levels of 
mutual care), sources of support, social networks (frequency of social contact, 
who they saw, where their networks were). 

 The most common concept measured was social capital. The elements of 
social connectedness measured were mostly found under the ‘network’ 
component of social capital but were often scattered amongst all three 
elements. 

 There was no consistent method of measuring the indicators however many 
were measured using a rating scale e.g. Likert-scale (“not at all important” / 
“strongly disagree” - “very important” / “strongly agree”). Discrete and 
continuous scales were used depending on the information sought. Most 
scores were combined to give an overall rating. 

 Like the causal pathways evidence, much of the methods literature was 
cross-sectional so only provided a ‘snapshot’ of the measure for the particular 
population studied at a point in time. The multidimensional nature of social 
connectedness and related terms make them difficult to measure. 

 Given the lack of information on how to measure social connectedness in the 
transport sector, it would be useful to look at how the social science sector 
has measured social connectedness and see how those methods can be 
applied to the transport context. 
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1. Introduction  
Major roads impact on the lives of many people but there is a lack of research into 
how major roading projects impact community severance and social connectedness 
and how these impacts can be measured.  
 
The New Zealand Transport Agency (NZTA) funded Quigley and Watts to carry out a 
ground breaking research project in this area. The research will provide an evidence 
based understanding of how the impacts can be measured and, how the positive 
effects enhanced, and negative effects reduced or mitigated. It is hoped the methods 
developed in this research project will be applied as a ‘gold standard’ for similar 
research in the future to assist transport planners and funders achieve the best 
possible outcomes for the communities they serve.  
 
The research project has various components, one of which is this literature review.  

1.1 Background 

Major road projects bring a variety of economic, social, environmental and 
community benefits, and may also have some dis-benefits. Benefits can include: 
more efficient movements for local traffic, more efficient movements of freight and 
people through the region, assisting economic growth, and improved access to 
facilities, people and/or services. Dis-benefits can include: reduced access to 
facilities, people and/or services (community severance).  Major roading projects can 
also bring benefits and dis-benefits for social connectedness. People’s social 
connectedness may also be impacted both positively and negatively. However, the 
degree to which it will be affected, who will be most affected, how they will be 
affected – both positive and negative impacts and how those impacts can be 
mitigated are largely unknown.   
 
Without good understanding of all issues related to community severance and social 
connectedness, opportunities to reduce impacts and develop creative solutions to 
promote benefits are likely to be missed. Some major road projects are likely to 
improve social connectedness for most of the community, but may reduce it for 
others. Finding out who benefits, how and how much would greatly assist planners in 
guiding the design, funding and monitoring process and help ensure cost benefit 
analyses for project approvals are more complete. Having a full understanding of 
both benefits and dis-benefits is an integral aspect of rigorous transport planning and 
monitoring in New Zealand and in other jurisdictions.  
 
Planners involved with major road projects, in New Zealand and overseas, generally 
understand community severance and social connectedness as issues. However, 
they struggle to apply rigorous approaches to the assessment of baseline data, the 
prediction of potential change in effects and the monitoring of community cohesion or 
community severance once the projects are completed and operating.  
 
The purpose of the literature review is to identify and detail methods that can be used 
to understand how transport projects impact on community severance and/or impact 
on social connectedness. The methods identified may be used in the data collection 
stages of the research project. 
 

1.2 Relevant findings from the previous rapid literature review 
A recent rapid literature review (Quigley and Thornley 2011) found the impact of 
major roading projects on social connectedness has not been well established in 
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local or international literature. Quigley and Thornley (2011) concluded there was a 
need for research into community cohesion and social connectedness in the 
transport context. They recommended the focus be on community severance and 
social connectedness (rather than social cohesion), the latter being a marker for 
community cohesion. They made a number of key findings relevant to this literature 
review: 
 

 Community severance guidance is described in the literature, and 

recommended for assessing transport projects. 

 Community cohesion guidance does not exist in the literature for assessing 

transport projects, nor is it recommended. It is recommended NZTA focuses 

initially on the term ‘social connectedness’ rather than social connectivity or 

community cohesion, as social connectedness is an aspect of, and a marker 

for, the broader concept of community cohesion.  

 There are a variety of understandings of community severance and social 

connectedness, the terms being used interchangeably at times, used in 

different ways and in different contexts.  

 Indicators of social connectedness already being used in New Zealand are a 

useful starting point for considering appropriate and useable indicators for 

social connectedness in the transport sector. 

 There is a need for research into community cohesion and social 

connectedness in the transport context. For example, filling information gaps 

as they become apparent during the trialling of community severance 

assessment; and generation of willingness to pay and willingness to accept 

values for different transport elements to allow quantification of community 

severance; for further development of indicators at the national level; and 

indicators for measurement during local level assessments. 

 An approach to measuring community severance is suggested to encourage 

further discussion with the New Zealand transport sector and local 

government sector. 
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2. Methods 

This section outlines the methods used in this scan of the literature including the 
search strategy and selection of papers, and extraction and synthesis of data. 

 
The approach was both rigorous and pragmatic, and was based on systematic 
review principles that included transparency, replicability and use of agreed selection 
criteria for inclusion and exclusion. However, a full Cochrane-style systematic review 
was beyond the scope of this work.  
 
The review stages include: 
 

1.  Planning and refining 
2.  Searching, selecting and retrieving 
3.   Assessing and analysing  
4.  Report writing, editing and reviewing. 

 

2.1 Planning and refining 
 
Review aim and questions  
The aim of the review was to identify and detail methods, along with key features, 
that can be used to understand how major road projects might result in community 
severance and/or impact on social connectedness. The methods identified may be 
used in the data collection stages of the larger research project. 
 
The research questions for this review were: 

 
1. What causal pathways are suggested in the literature between: 

- social connectedness and transport?  
- community severance and transport?  

 
2. What methods have been used to collect, record and present data on 

community severance and social connectedness? 
 
3. What are the key features of each method? For example rigor, resource and 

information requirements, issues covered, outputs, effectiveness? 

 

2.2 Searching, selecting and retrieving 

The following search strategy, including key definitions, selection criteria, search 
terms and data sources was developed in conjunction with the expert advisors 
acknowledged above. The Wellington School of Medicine librarians and the NZTA 
librarians also provided advice on the search strategy. 
 
Key definitions 
The following definitions for ‘community severance’ and ‘social connectedness’ were 
developed by Quigley and Thornley (2011) in a previous review and adapted for this 
review: 
 

Community Severance - ‘Separation of individuals, households, groups 
and neighbourhoods from facilities, services and social networks they 
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wish to use within their community; changes in comfort and attractiveness 
of areas; and/or individuals, households, groups and neighbourhoods 
changing travel patterns due to the physical, traffic flow and/or 
psychological barriers created by transport corridors and their use.’  

 
Social Connectedness – ‘The social interactions, relationships and networks that 
individuals, households, groups and neighbourhoods have with others and the 
benefits these relationships can bring to the individual as well as to households, 
groups, neighbourhoods, communities and society. Social connectedness can be 
a product of social interactions, relationships and networks. Social 
connectedness can also strengthen social interactions, relationships and 
networks. It can be viewed as one aspect of community cohesion’. 

 
Selection criteria  

To undertake a focused and transparent review, criteria were established to screen 
potential papers and documents for relevance prior to their selection. The 
development of selection criteria was an iterative process. The two reviewers 
developed preliminary inclusion and exclusion criteria which were discussed with the 
expert advisors during the scoping of the review.  

Quick searches of key databases undertaken to ‘test’ the inclusion/exclusion criteria 
and search terms to ensure the appropriate parameters had been applied to the 
search strategy. Once both reviewers and the expert advisor were sure the search 
was robust, it was finalised and a full search began.  
 

Final inclusion and exclusion criteria are listed below. 

 
Inclusion criteria 

 English language 
 Human 
 New Zealand, Australia, Canada, United States, United Kingdom, Europe 
 How people move around i.e. walking, cycling, driving, using public transport 
 Contributes to understanding how peoples movements affect/impact upon 

social connectedness and/or community severance OR measures social 
connectedness and/or community severance 

 
Exclusion criteria 

 Non-English language 
 Non-human 
 Africa, Asia, Central and South America, Middle East  
 Articles not focused on how people move around 
 Does not contribute to understanding how peoples movements affect/impact 

upon social connectedness and/or community severance OR does not 
measure social connectedness and/or community severance 

 
Search terms 
Combinations of the following search terms were used depending on the capabilities 
of the database being searched: 
 

Pathway: [‘causal pathways’] OR [‘logic model’]  

OR 
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Methods: [data AND collect OR record OR present] OR [observ*] OR 
[method*] OR [quant*] OR [qualitative] OR [research] OR 
[evidence] OR [measure*] OR [assess*] OR [design*] OR 
[guideline*] OR [‘best practice’] OR [standard*] OR 
[intervention] 

AND 

Setting: [transport AND project OR initiative] OR [road* OR street] OR 
[expressway] OR [highway] OR [underpass*] OR [*cycle*] OR 
[cycleway OR cycle path] OR [footpath] OR [walk] OR 
[walkway] OR [*bridge*] OR [road OR street] OR [alley] OR 
[pedestrian] OR [*motor*] OR [vehicle] OR [car] OR [transport] 
OR [‘transport infrastructure’] OR [transport corridor*] OR 
[traffic flow] OR [traffic crossing*] OR [planning AND traffic OR 
transport] 

AND 

Outcomes: [community severance] OR [barrier effect] OR [social connect*] 
OR [separat*] OR [social AND engagement OR participation 
OR network* OR interaction* OR integration OR cohesion OR 
capital]  

 
Data sources 
Databases were searched initially using the key search terms. Depending on the 
capabilities of the database, searches ranged from using many different search terms 
to using just a couple of search terms at once. If there was too much literature (i.e. 
over 100 hits), the search was refined using different search terms, different 
combinations of search terms and/or different fields e.g. searched abstract as 
opposed to the whole article.  

 
The following searches were undertaken: 
 

1. Searches of literature using key data sources at NZTA library and the 
University of Otago, Wellington Medical School library. 

2. Full search of literature using other sources - reference lists, journals, expert 
advice and internet sources (e.g. Google Scholar). 

3. Search of literature by contacting key experts and searching reference lists 
for relevant papers.  

4. Focused search of New Zealand and international grey literature (including 
websites, unpublished evaluations, government reports, non-government 
reports and other unpublished material). The search was guided by the expert 
advisor who was familiar with the key authors, evidence and projects in these 
fields.   

 
The following methods were used to locate grey literature: 

 scan of reference lists of relevant studies 
 contacting key experts 
 search for theses, dissertations and conference proceedings  
 search of the internet for national or local reports, etc particularly Google.  

 
Articles were primarily retrieved from electronic databases, websites and experts in 
social connectedness/community severance, social science methodologies and 
transport. The literature included peer reviewed articles and grey literature.  
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Grey literature can include government technical reports or white papers, research 
working papers or other unpublished materials from non-government organisations.  
It was important to ensure relevant and high quality international and locally 
produced knowledge from outside the academic arena was represented in the 
review.  
 
The data sources are listed below: 
 
Databases and search engines 
Sixteen electronic databases were searched for relevant papers.  
 
A Quigley and Watts researcher searched the following databases with guidance 
from the librarians at the Otago School of Medicine in Wellington: TRID, TRIS and 
ITRD; Index NZ; Science Direct; MEDLINE; PsycINFO; CINAHL; Proquest ; Scopus; 
Web of Science – Social Science Citation Index (via Web of Knowledge); Cochrane 
Database of Systematic Reviews (CDSR); Campbell Collaboration; Google Scholar 
(for grey literature).  
 
A librarian at the NZTA searched the following databases: EBSCO; NZ Transport 
Agency Library catalogue; ATRI: Australian Transport Index; Transport Database.  
 

The Google Scholar search was undertaken last using several custom Google 
searches created by an NZTA librarian that sought to find transport information on 
Australia and New Zealand government, educational and commercial websites. This 
search was undertaken as a ‘mop up’ to ensure key documents had been retrieved.  

 

The search histories are available on request. See Appendix A for the summary of 
results from the databases.  

  
Websites  
The following websites were searched using online search functions and browsing 
with key terms:  
 
New Zealand Transport Agency 

New Zealand Ministry of Health 

National Health Committee of New Zealand 

Ministry of Science and Innovation (NZ) 
Sustainable Cities (NZ and international) 
Victorian Transport Policy Institute (Canada) 
Transport Research Laboratory (UK) 

UK Department for Transport – including webtag.org (UK) 

Transportation Research Board of the National Academies (USA) 

World Health Organization (Switzerland) 

Centers for Disease Control and Prevention (USA) 

HIA Gateway (UK) 

Swedish Transport Research Institute (VTI) (Sweden) 

Campaign to Protect Rural England (UK)  

Campaign for Better Transport (UK) 

Association for European Transport 

The Chartered Institution of Highways and Transportation (UK) 

http://www.nsmcentre.org.uk/
http://www.publicsectormarketing.ca/home_e.html
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VicRoads or ARRB Ltd (former research board) in Australia 

Rudi (UK) 

American Society of Civil Engineers Library (USA) 

Living Streets (UK) 

Road Safety Analysis Ltd (UK) 

Pedestrian and Bicycle Information Centre: Walkinginfo.org (USA) 

 
Key experts 
The following New Zealand experts were contacted by email or phone to ask for 
suggestions of New Zealand material including unpublished reports or material on 
community severance and social connectedness:  
 

 Fergus Tate 

 Don Wignall 

 Alison Dalziel 

 Jos Arts 

 Barry Sadler 

 Thomas Fischer 

 Ruth Foxon 

 Lesley Baddon 

 Ted van Geldermalsen 

 Ed McGeehan 

 Caroline Evans 

 Simon Kingham 
 

Selection process and retrieval  

A three-stage process was used to select relevant literature:  

1. One researcher scanned the titles and/or abstracts for relevance to the 
research questions. Relevant abstracts were then saved and printed out.  

2. A set of questions based on selection criteria was used to guide the selection 
decisions (Appendix B). Two researchers independently applied these 
questions and the selection criteria to the abstracts. The reviewers then 
discussed their individual recommendations for inclusion or exclusion in order 
to make a final joint decision. Any disagreements were discussed and 
resolved by consensus. The full text of the included papers were printed out.  

3. The selection criteria were then applied again to the full texts. Final decisions 
on the inclusion/exclusion criteria were made after all potential articles were 
received and read in full text version.  

 

Selection results 

The results of the selection process were as follows: 

 Initial selection of abstracts of 239 papers and reports, including grey 
literature. 

 Selection criteria was applied to the 239 papers and 117 were excluded.  

 The full text was located for each of the 122 papers.  

 Upon reading the full text, 69 were excluded as they did not fit the criteria 
(‘Excluded Reference List’ in Appendix C).  
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 This process resulted in 53 papers being selected for final inclusion in this 
review. 

The final list of included papers is noted in the Reference List.  

 

2.3 Assessing and analysing 
 
Data extraction and synthesis 
Two reviewers drew out the essential information about study characteristics and 
findings from all papers that detailed an intervention. This information was recorded 
in a Word document and an Excel spreadsheet.  
 
Data synthesis provides a basis on which to draw reliable conclusions to form the 
body of evidence in the review. In the data synthesis stage, the reviewers analysed 
the findings by assessing the strength of evidence using a tabulation process. The 
reviewers extracted relevant information from the literature and recorded it in an 
Excel table under appropriate headings (e.g. reference, type of study, country).  
The headings were developed in conjunction with the advisors and were further 
refined by the reviewers during the data synthesis process.  
 
Only details about the literature that informed the methods part of this review were 
recorded in the table. The main findings from the remaining papers (on the 
background and causal pathways sections) were written directly into a Word 
document and thematically analysed. The data synthesis stage primarily used a 
qualitative process, drawing on the reviewers’ expertise and experience, to 
summarise and assess the evidence.  
 

2.4 Report writing, editing and reviewing  
The final stage was to write a description of the review findings.  
 
The report was written by the two reviewers. A draft was then peer reviewed by 
another member of the project team and the expert advisor.  

 

2.5 Limitations of this review 

While the reviewers followed systematic review principles this review was not a 
systematic Cochrane-style review.  

Most of the papers included in this review were cross-sectional which meant that they 
provided a point in time ‘snapshot’ but did not follow participants longitudinally and 
therefore, could show an association but could not prove causality.  

A formal quality assessment process was not carried out (i.e. the reviewers did not 
look at statistical power, robustness of study design and findings), however the 
reviewers recorded strengths and limitations of each study and took account of this in 
the analysis. Many authors had assessed the quality of their own work by recording 
the strengths, limitations and implications of their research.  

This review did not look at any social impact assessments for transport projects.  

A lack of clear definitions by authors meant it was difficult to find relevant literature 
within the transport context.  
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3. Findings of the Review 

The findings are structured as follows: 

 Community severance – definitions, causal pathway, measurement, where to 
from here? 

 Social connectedness – definitions, causal pathway, measurement, where to 
from here? 

 

3.1 Severance  

3.1.1 Defining community severance 

Severance is not a new concept, it was used as far back as 1944 by Liepmann when 
discussing the ‘severance of dwelling and workplace’ and the effects of this on 
community life (cited in Mindell and Karlsen 2012:233).  Discussion of severance did 
not appear in the transport literature until much later.  In 1969 the UK government 
included severance as part of a recommendation on considering indirect social costs 
when planning main urban roads.  The recommendation defined severance as ‘the 
physical separation, noise, visual effects, and disruption of neighbourhood lifestyles 
causes by heavy traffic’ (cited in Mindell and Karlsen 2012:233).  A comprehensive 
review of historical definitions for severance is available in Clarke (1991). 
 
There is no agreed international definition of community severance.  In a recent 
review of the literature Quigley and Thornley (2011) summarised contemporary 
definitions of community severance used in the literature (see Appendix D for the 
summary tables). Quigley and Thornley (2011) began, as did Mindell and Karlsen 
(2012), with the definition used by the UK Department of Transport in the Manual of 
Environmental Appraisal, 1983. This Manual along with more recent additions 
outlined on WebTAG the UK Department of Transport, Transport Analysis Guidance 
website is to a large extent still in use today, 
 

‘the separation of residents from facilities and services they use within their 
community, from friends and relations and perhaps from place of work as a 
result of changes in road patterns and traffic levels’ (Mindell and Karlsen 
2012:233; Quigley and Thornley 2011:11). 

 
The definition used for severance determines the boundaries that contain both the 
causal pathway and the resulting methods considered useful. Both Quigley and 
Thornley (2011) and Mindell and Karlsen (2012) reference the broad definitions of 
community severance used by Clarke et al 1991 and Tate 1997: 
 

 ‘the sum of the divisive effects a road has on those in the locality’ (Clarke 
1991) 
‘the divisive effects that result from the provision and use of transport 
infrastructure’ (Tate 1997) 

 
A very broad definition gives a very broad scope for examining causal relationships 
however it may become problematic when seeking to understand, or measure 
community severance in a comparable manner.  
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Within the definition of severance the term ‘community’ also requires thought. 
Communities are far broader than those defined by geographical locations – they are 
formed around activities they take part in (James et al 2004).  
 
Quigley and Thornley suggest a comprehensive definition of community severance: 
 

‘Separation of people from facilities, services and social networks they 
wish to use within their community; changes in comfort and 
attractiveness of areas; and/or people changing travel patterns due to 
the physical, traffic flow and/or psychological barriers created by 
transport corridors and their use’ (Quigley and Thornley 2011:15). 

We would now suggest a minor clarification of the definition to assist with 
understanding the separate components: 

 
‘Separation of people from facilities, services and social networks they 
wish to use within their community because of changes in comfort 
and attractiveness of areas; and/or people changing travel patterns 
due to the physical, traffic flow and/or psychological barriers created 
by transport projects.’ 

 

3.1.2 Causal pathways – community severance 

Several authors have attempted to describe a causal pathway, or components of a 
causal pathway linking community severance and health.   

 
Quigley and Thornley (2011) began by unpacking the types of barriers created by 
traffic projects: 
 

 roading that severs a locality due to fencing, kerbing, centre-line barriers, 
bunds, ditches, plantings, etc. (physical barrier) 

 roading that severs a locality and can be crossed (at specific crossing points 
or along the length of the road when traffic flow allows) (traffic flow barrier) 

 roading that is unpleasant producing a psychological barrier to travelling 
across, along or near that road (psychological barrier) (Quigley and Thornley 
2011:13). 

 
They note that the barriers are not mutually exclusive, for example ‘an urban road 
could be perceived to be a physical, traffic flow and psychological barrier by one 
individual, yet just a traffic flow barrier by another individual’ (Quigley and Thornley 
2011:13). 
 
Mindell and Karlsen (2012) use ‘traffic speed and volume’ as the starting point for 
their theoretical model relating traffic, community severance and health (Figure 1). 
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Figure 1. Theoretical model for the health effects of community severance 
(Mindell and Karlsen 2012: 234) 

 
 

 
 
The model in Figure 1 shows the level of evidence for associations using solid lines 
where there is good evidence and a broken line for a postulated effect.  There is a 
lack of evidence for the direct relationship between community severance and health.  
There is however good evidence for parts of the causal pathway linking traffic and 
severance, and severance and health (Mindell and Karlsen 2012:234). 

The theoretical model of Mindell and Karlsen (2012) is a useful starting point for 
assessing the evidence.  It also clearly lays out the difficulty faced by transport 
planners trying to measure community severance.  While Quigley and Thornley 
(2011) do not attempt to construct a theoretical model they do categorise the 
intermediate outcomes that are experienced by pedestrians, cyclists and equestrians 
as a result of road-related barriers: 
 

 Amenity outcomes related to the local area: perceived danger (accidents, 
crime), traffic noise, traffic pollution, visual intrusion, overall unpleasantness; 
feeling of unease; discomfort;  

 Trip changes/moving about outcomes: trip delay, trip 
lengthening/diversion; mode change; trip suppression/trip no longer made; 
alternative destinations visited; positive or negative effects of a scheme on 



 19 

ability to move around on foot, bicycle or horseback; impeding movement of 
pedestrians crossing the road; 

 Separation from facilities, services and social network outcomes: 
separation from facilities and services; separation from friends and relations; 
separation from work; inability to cross roads to reach local destinations; 
feeling of being cut off; lack of access; use of cars to overcome severance 
reducing face: face interaction with neighbours; inability to take part in a 
particular activity  

 
(Quigley and Thornley 2011:13). 

Quigley and Thornley do not discuss the longer term health, social, cultural or 
economic outcomes related to the intermediate outcomes however they do make the 
following observations from definitions used in the literature, some of which:  
 

 explicitly acknowledge real or perceived changes 

 explicitly describe a population of interest, e.g. residents. Thereby excluding 
all others. Or offer wider populations of interest such as ‘those in a locality’, 
‘their community’. 

 explicitly acknowledge effects can be from new roads, or from improved 
roads, or from changes in traffic flows on existing roads 

 are time specified, acknowledging that a road may be harder to cross at peak-
traffic flow than at other times; that quiet roads at night allow speeding and 
subsequent loud noise 

 acknowledge that where pedestrian and bicycle traffic incur severance 
effects, so will motorised traffic on those same routes (but to lesser or greater 
degrees) 

 implicitly acknowledge that severance already exists in some situations (and 
so baseline is not zero)  

 explicitly acknowledge that severance can be reduced.  
 

(Quigley and Thornley 2011:14). 

Mindell and Karlsen (2012) begin their causal pathway with ‘traffic volume and speed’ 
(Figure 1), creating a much narrower definition than Quigley and Thornley (2011) 
who use as a starting point ‘transport corridors and their use’.  
 
In reality (one would hope) planners of major new road corridors are unlikely to 
consider only traffic volume and speed.  Within transport planning there is also a 
requirement to consider social impacts, including severance and how impacts can be 
mitigated. This means there would hopefully also be consideration of traffic 
infrastructure, public transport and cycle and walking routes in the context of a major 
urban corridor.  
 
Geurs et al (2009) propose a conceptual model for the factors affecting social 
impacts of transport (Figure 2).  While this model is not specially focused on 
severance, it provides useful background to the development of a causal pathway as 
it identifies important mediating variables in the severance pathway and alludes to 
other factors that may require measurement. 
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Figure 2. Conceptual model for the factors affecting social impact of transport 
(Geurs et al 2009: 74) 

 
From the work of Mindell and Karlsen (2012), Quigley and Thornley (2011) and 
Geurs et al (2009) we have attempted to describe the causal pathways for severance 
(Figure 3).  We have used the proposed new definition of severance ‘changes 
resulting from transport projects’ as a starting point. 
 
The model attempts to illustrate the complexity of severance. Severance includes 
physical structural elements, for example the presence of a new road and the 
impacts of the structural elements e.g. an increase in noise.  However severance 
also has a strong human component which encompasses resources, preferences, 
ability and the importance of reaching destinations.  For example, a new road may 
cause severance for ‘family A’, but not their neighbours ‘family B’ based on 
characteristics such as access to a car, the age of family members and the 
destinations that are of importance. Whether or not severance occurs relates to much 
more than the physical appearance of the road. 

PEOPLE 
 Individual characteristics (age, gender, ethnicity) 

 Household characteristics (single, presence of children) 

 Opportunities and assets (income, educational level, car 
ownership) 

 Abilities (physical, driving license) 

 Needs, attitudes, preferences (to drive, use public 
transport) 

TRANSPORT 
 Availability, location and 

characteristics of transport 
and infrastructure and 
public transport services 
(travelling speed, costs, 
public transport, operating 
times) 

 Transport volumes by 
vehicle type and 
distribution in space and 
time) 

LAND USE 
 Amount, quality, spatial 

distribution of activities 
and facilities (shops, 
schools, work, health 
care) 

 Restrictions in capacity 
and availability (opening 
hours, job vacancies, 
number of medical 
services and capacity) 

SOCIAL IMPACTS 
 Effects 

 Impacts on individuals 

 Differences between groups 

 Social justice/injustice 
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Choice of travel  
 people changing travel patterns i.e. 

another mode, travel not undertaken 

 Same travel pattern but different 
experience  

 

 Separation of people from facilities/services they wish to access (Severance)  
 (Access to physical activity, employment (income), education, health care) 

 Separation of people from social networks they wish to access (Severance) 

 Change in exposure to risk/comfort /exposure to harm (more/less safe, more/less exposure to 
noise, pollution) 

  
 

 Psychological severance (feeling of being cut off) 

 How people feel about themselves (self-esteem) 

 Access to basic services needed for quality life for example a job, education (social in/exclusion) 

 Access to social interactions, relationships and networks (social connectedness) 
 

 Health and Wellbeing 

 How people feel about their where they live /community (community cohesion) 

 Social capital 
 

OUTCOMES 
SHORT 
TERM 
 
 
 
 
 
MEDIUM 
TERM 
 
 
 
 
LONG TERM 
 

 Changes in social networks available as transport patterns change e.g. less people walking, using public transport 

 Changes to independent activity outside (children) or movement about the community (older people going for a walk)  

 Change in facilities available as usage changes 

 Changes in travel options available as usage changes (e.g. public transport, active transport) 

Changes resulting from transport projects 

 Changes to traffic i.e. volume and speed  

 Change to physical traffic infrastructure i.e. location of the 
road, more/less traffic lights, roundabouts, on/off ramps etc 

 Changes to public transport  

 Physical changes to environments i.e. parks, trees, fences 

 Changes to active transport routes i.e. cycle ways/walking 
paths, over bridges, subways 

 

Physical and traffic flow barriers 
 

 Changes in comfort and attractiveness 
of areas 

 Change in options available for 
transport 

 Change in routes that people need to 
take  

 Noise 

 pollution 

 

Individual and Psychological barriers 
 

 Changes in real or perceived safety 

 Change in convenience 

 Change in  affordability  

 Change in accessibility 

 Change in acceptability (comfort, 
aesthetics) 

 

Understanding what 
destinations/interactions are 

important to people 

Understanding what 
resources people have e.g. 
access to a car or bike and 

what travel modes they      
prefer 

Figure 3. Causal pathways involved in community severance 

Gender, life stage, age, 
disability 

Land use, quality of 
facilities, urban design 
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As with other social impacts in transport, there is no one indicator or set of indicators 
to simply measure the complex interactions that lead to community severance 
(Forckenborck et al 2001 cited in Geurs et al 2009).   
 
There is much reference to the impacts of severance on health within the transport 
literature, however most of this is speculative and is not supported by evidence. 
Mindell and Karlsen (2012) found only one study directly relating severance to health. 
This study found reduced motor development in children not allowed to play 
outdoors. The authors found no prospective studies of community severance and 
health, while the cross sectional studies were limited to factors likely to affect health 
(Mindell and Karlsen 2012:241). 
 
Walkability 
There is evidence from cross sectional studies that major roads result in fewer 
journeys being made by local residents on foot. This may be because of increased 
trip distance (physical barrier) or a perceived negative environment (psychological 
barrier). 
 
The effect of the walkability of a neighbourhood on walking is influenced by the 
reason for walking i.e. active (transport) or passive (recreation) and also by gender, 
age and life stage (e.g. mothers with young children) and the social and economic 
status of walkers.  Skaeveland and Garling (1997) found active (for transport) walking 
was positively associated with presence of pavements, connectivity of streets, street 
lights, perceptions of traffic safety and proximity to service facilities. Passive (for 
recreation) walking was associated with safety and aesthetic factors such as views, 
design and cleanliness of surroundings. Generally speaking, convenience seems 
more related to active walking and aesthetics to passive walking (Khandokar et al 
2009).  
 
Gender, life stage and age all influence walking and the factors associated with 
walking are different for different groups . For example convenience, aesthetics and 
low intensity traffic are associated with men walking and for women convenience is 
more important.  Mothers with young children perceive walking environments 
differently to other groups of women. They value safety, connectivity of streets and 
friendly, interactive environments. For older people, easily accessible, quality 
facilities such as parks, local shops, community centres and user-friendly buildings 
and streets are important. Frequency of walking for transport is higher in low socio-
economic neighbourhoods and is strongly constrained by proximity of services, social 
and environmental attributes (Khandokar et al 2009). 
 
In a systematic review focused on the built environment and health Renalds et al 
(2010) found the presence and condition of sidewalks, trails and lighting, land use 
mix and perceived safety were all associated with physical activity.  Increased 
walkability was associated with residential density and size of neighbourhood blocks.  
For older people proximity of shops was important for walkability. Land use mix was 
significant for both destination-oriented and leisure activities.  Limited land use mix, 
decreased connectivity of sidewalks and less accessible public transport all impacted 
negatively on activities of daily living. 
  
Public transport accessibility and trusting many people in the neighbourhood were 
predictive of increases in walking for leisure while connectivity, pedestrian crossings 
and local traffic speed were predictive of increases in transport-related walking. 
Satisfaction with local facilities was associated with increasing both types of walking, 
and the social environment was important for maintaining high levels of both leisure- 
and transport-related walking (Cleland et al 2008:188). 
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Walking behaviour depends on features of the built environment and the overall 
condition and appearance of the neighbourhood environment, at least for older 
adults. Taken together, these findings suggest that modification of the built 
environment, in terms of both design and upkeep, may be an important component of 
a more integral approach toward promoting walking and other forms of outdoor 
activity for older adults (Mendes de Leon et al 2009:165). 
  
Bradbury et al (2007) discussed the results of a case study in south-west England 
where mitigation measures such as subways and over bridges were put in place to 
provide pedestrian crossing points for a new multi-lane ring road.  In the case study 
community members reported a broad range of physical and psychological barriers 
caused by the road itself. However they also reported 'secondary' severance where a 
second barrier had been created by the inadequate mitigation measures. People with 
restricted physical mobility, wheelchair users and parents/carers pushing buggies 
experienced similar types secondary severance related to over bridges and subways. 
Problems using subways included a perception of them not being safe, feeling 
isolated and out of view, difficulty with the physical layout where the subway was 
divided for cyclists and pedestrians meaning buggies were difficult to get into the 
subway, and environmental issues such as flooding of subways after heavy rain. 
 
Cycling 
In a study of intermediate school students in New Zealand the main barriers to 
cycling were identified as the unsuitability of many routes due to speed and traffic 
volumes and the need to cross roads (Mackie 2009). The study, which included a 
survey and focus group data from parents and students along with a literature review 
found: 
 

 intermediate school students were generally not permitted by their parents to 
cycle on busy arterial roads and frequently used the footpath along busy 
roads 

 students often used short cuts through reserves, parks or car parks to shorten 
their journey 

 main roads were a barrier especially if the route was not well connected with 
formal crossing points 

 students preferred cycling on quiet residential streets with not too much traffic  
 

(Mackie 2009). 
 

Safety 
Safety relates both to the safety of travellers (those using the transportation facility) 
and the safety of those whose activities place them close to the facility.  Safety needs 
to go beyond the consideration of accidents, casualties and fatalities.  While major 
roads are often cited as improving safety by saving lives, because they reduce the 
number of injuries or deaths, this can be the direct result of people no longer crossing 
the road. In a survey of 709 retired Americans, many participants said they ‘would 
never cross a busy street with heavy fast traffic, no matter how badly they wanted to 
reach the other side’ (cited in Mindell and Karlsen 2012:235).    
 
If people do not feel safe this may affect their travel behaviour and their psychological 
well being.  Both the elderly and children find major roads a deterrent to walking.  In a 
study of older pedestrians, Hoxie and Rubenstein (1994) (cited in Mindell and 
Karlsen 2012) found 27% of older people were unable to cross the road at a 
pedestrian crossing in the allotted time.  
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In a study of the perception of danger from road traffic Tate (1993) found parents 
frequently made comments such as ‘of course there are no accidents, it’s so 
dangerous that I won’t let my children cross there’ (Tate 1993:408). Perceived 
accident risk or danger is a particular issue for children’s independent movement, 
play and travel to and from school. Davis (1992) referred to an example of a busy 
road in North London where children were forbidden by their parents to cross alone. 
The road was rated by local traffic engineers as reasonably safe as there was not a 
significantly high level of traffic accidents.  Further evidence that parents increased 
perceived risk of road accident from traffic leads to them substantially restricting their 
junior school aged children’s independent mobility comes from a 19 year follow up 
study of five schools (Hillman, Adams and Whitelegg 1991 cited in Davis 1992). In 
1971 80% of seven to eight year olds walked home from school on their own, in 1990 
this had dropped to 9%. 
 
Lucas (2006) in Geurs et al (2009) states one of the biggest social changes in the 
last 50 years in the UK has been parents’ unwillingness to let children be alone 
outside for fear of accidents or assaults. These examples illustrate limitations being 
placed on the independent movement of children and older people in order to 
manage perceived risk.  Sadly increased perception of risk may lead people not to 
undertake activities seen as risky i.e. cycling or walking and instead they may drive 
or, in the case of those who have no choice, they may choose not to undertake the 
activity at all.  Both of these choices are a form of severance. 
 
Liveability of streets  
Increased traffic increases the perceived risk of accidents which in turn influences 
many street level activities, such as social support, children's play and community 
identity (Davis 1992). 
 
There is evidence levels of traffic on residential streets is correlated inversely with 
indicators of liveability including noise, stress, pollution, levels of social interaction, 
territorial extent, environmental awareness and safety from the 1972 study by 
Appleyard and Lintell (as cited in Davis 1992). 
 
In a systematic review of the built environment and health residential security and 
poor neighbourhood upkeep were associated with decreased mobility for physically 
impaired residents. Presence of lights, fewer street intersections and traffic volumes 
and enjoyable scenery positively influenced physical activity (Renalds et al 2010). 
 
Changes in travel mode 
Being forced to change travel mode may lead to severance in a number of different 
ways.  For example someone who can no longer access public transport due to the 
placement of a new road may no longer have this option available and hence not 
make a journey, which could result in severance.   
 
Other changes in travel mode may not cause severance from facilities or services but 
may mean a loss of social networks or opportunities for physical activity.  For 
example in the case study of the ring road in south-west England there was little 
evidence that people were totally deterred from making a journey to the other side of 
the ring road although most people reported using their cars rather than travelling on 
foot to get across (Bradbury et al 2007).  The experience of travelling can in itself 
bring intrinsic value, either through connections with others, enjoyment of commuting 
time, opportunities for activity or time spent with friends and family.  Travel 
experience is significantly influenced by the transport quality, environment quality and 
the accessibility (Geurs et al 2009). 
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Changes in travel mode are unevenly distributed across population groups, with 
vulnerable groups, children, the elderly and those with respiratory problems such as 
asthma, more likely to be affected.  McMillan also reported a dramatic mode shift in 
school travel in the US from walking and cycling to travel by car in the past few 
decades (cited in Geurs et al 2009).  Changes were explained by perceptions of 
neighbourhood safety, traffic safety, transport options, social and cultural norms and 
urban form. In the Netherlands the share of walking and biking to primary school 
remained high with only 15% being taken by car.  However, traffic safety was still the 
second highest impediment behind distance to school (Can der Houwen et al 2004 
cited in Geurs et al 2009). 
 
Presence of infrastructure 
The mere presence of transport infrastructure whether temporary (barriers, 
diversions, unfinished pathways) or permanent (over bridges, roads, rail lines, bus 
stations) may affect the quality of the physical environment, including visual quality, 
light pollution, people’s perception of the environment or neighbourhood, aesthetics 
and quality of life. James et al (2005) concluded that the presence of traffic 
infrastructure can lead to severance, which has physical dimensions (reduced 
accessibility to services) psychological (traffic noise or safety fears) and social 
(interaction between people) dimensions.   
 
Presence of parked vehicles 
Parked vehicles affect visual quality of the environment and reduce the possibility of 
street activities.  High densities of parked vehicles have been associated with higher 
risks of child pedestrian injuries (Agran et al 1996 cited in Geurs et al 2009). 
 
Traffic air pollution 
Traffic related air pollution (PM10, NO2, CO and ozone) leads to increased risk of 
death, respiratory problems, cardiovascular problems and some cancers (WHO 2000 
cited in Geurs et al 2009). 

Concentration of pollutants to which cyclists and pedestrians are exposed is higher 
than in the ambient air (Van Bruggen et al 1991; Van Wijnen et al 1998cited in 
Garling and Steg 2007). The concentrations of pollutants at locations near urban 
roads are higher than at locations further away (Bloemen et al 1993; Fischer et al 
2000; Janssen et al 1997; Janssen et al 2001; Kinney et al 2000; Kirby et al 1998; 
Pfeffer 1994; Roemer and Wijnen 2001; Roorda-Knape et al 1998; Zagury et al 2000 
cited in Garling and Steg 2007). 

For people living near a motorway or busy urban road the risk of death due to 
cardiovascular diseases and respiratory disorders is about twice as high as those 
living further away. Some studies have found an effect of pollution levels on the risk 
of lung cancer (Abbey et al 1999; Dockery et al 1993; Hoek et al 1997; Nyberg et al 
2000; Pope et al 1995; Pope et al 2002; Roemer and Can Winjnen 2001 cited in 
Garling and Steg 2007). Children living near busy roads have a greater chance of 
respiratory disorders or allergy (Brunekreef et al 1997; De Hartog et al 1997; Janssen 
et al 2001; Pope et al 2002; Van Vliet et al 1997 cited in Garling and Steg 2007). 

In a study of cyclists’ exposure to particulate matter George et al (2011) focused on 
exposure to microscopic ultrafine particles (UFP). The majority of UFP present in an 
urban environment are the result of traffic emissions (Kittelson 1998; Ristovsk et al 
1998; Zhang and Morwaska 2002 cited in George et al 2011). Significant adverse 
health effects including exacerbated asthma and oxidative stress involved in 
cardiovascular and pulmonary disease are associated with increased exposure to 
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UFP (George et al 2011). The research found exposure to UFP was significantly 
reduced when the cycle lane was not directly next to the road, for example when it 
was behind a noise barrier on a freeway.  
 
A study cited in Papi et al (2007) conducted by the Norwegian research organisation 
SINTEF found conclusive evidence that road realignments and upgrades reduce car 
emissions. This study also found that increased capacity of the road infrastructure did 
not lead to an increase in the number of car trips. 
 
Traffic noise 
There is evidence that traffic noise adversely impacts on health in a number of ways.  
Traffic masks speech and comprehension, disturbs concentration, disrupts sleep, 
induces stress and anger, and disrupts the cognitive development of children leading 
to poorer auditory discrimination and speech perception (Cohen et al 1973, 1986; 
Cohen 1980; Evans and Maxwell 1997; Moch-Sibony 1984 cited in Garling and Steg 
2007). Traffic noise also limits language skills, in particular reading ability (Bronzaft 
and McCarthy 1975; Cohen 1973; Evans et al 1995; Evans and Maxwell 1997; 
Haines et al 1998, 2001, 2002; Hygge et al 2002 and Stansfeld et al 2005 cited in 
Garling and Steg 2007). 

In a meta-analysis Babish (2005) in Garling and Steg (2007) found an inverse 
relationship between noise levels above 60dB and myocardial infarction. 
 
Long term exposure to noise from traffic may have health impacts including sleep 
disturbance, lowered concentration and problem-solving capacity.  It may also 
increase stress, blood pressure and aggression (Geurs et al 2009). 
 
Long term impacts on land use 
Short term impacts from transport can also have longer term impacts on land use 
and available opportunities.  For example changes to traffic volumes, amenity, and 
access to an area will influence whether it is a desirable place to live.  Over time this 
will influence its popularity and the services that the area retains with the potential for 
severance (Geurs et al 2009). 
 
Transportation investment can improve the visual appearance of a neighbourhood. 
Some projects like the Golden Gate Bridge become symbols of cities. Changes to 
traffic flow, for example by replacing traffic lights with roundabouts can eliminate 
waiting traffic (Cambridge Systematics 2002). Transit stations that result from 
collaboration between architects, engineers and artists can be visually appealing.  A 
New Zealand example would be the City to Sea Bridge in Wellington – combining 
function, design and multiple uses. 
 
Accessibility, affordability and social exclusion 
‘People living in the poorest communities suffer the worst access opportunities and 
also the worst effects of other people's travel - they are both less travelled and more 
travelled upon’ (Duncan 2012).  
 
Social exclusion is defined as being unable to access the opportunities most of 
society takes for granted. Important connections include jobs, social networks, 
education, and leisure activities. Those at particular risk of social exclusion are: 
people without a car, people on a low income, people living in isolated areas, people 
with disabilities, older people, children and young people and people in rural areas.  
 
The increase in car ownership and development of road networks has had both 
positive and negative impacts on access to facilities, services and social networks.  
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On the positive side, for those who own a car the range of services, facilities and 
networks available is large.  On the negative side increased car use has influenced 
the location of shops and services, with many moving further away and requiring car 
travel to reach them. For those without a car and no good public transport option, 
severance from facilities, services and social networks can result in social exclusion. 
For example, mothers with young children who did not have the use of a car also 
reported difficulties in using local taxi services because of legislation meaning taxi 
drivers could not transport small children without a car seat (Bradbury et al 2007). 
 
Even when public transport is available issues of exclusion may still remain, e.g. not 
being able to access the best services or the one of choice; negative perceptions of 
safety still prevent some groups using public transport; cost may be an issue; people 
with disabilities still face issues of access and general access to public transport for 
e.g. distance to a bus stop is an issue for some people (PTEG 2010). 
 
Affordability analysis should consider people’s specific needs and abilities. Such 
considerations include e.g. income, disability, literacy, ability to drive, health (need to 
access medical services frequently) and family role (wage earner/child carer) as 
these all impact affordability.  In the US the percentage of household expenditure on 
transportation has increased from 3% in 1918 to 26% in 1987, reflecting the increase 
in car ownership (Litman 2012a). Affordable public transport options that remove the 
need for car ownership (or the reduction in need from two to one car per household) 
have enormous benefits for those on lower incomes. Litman gives examples of a 
$150/month saving for a low income family when improved public transport has 
meant no need to own a car. This $150/month is equivalent to a 10% increase in 
salary and if saved over a work lifetime of 40 years means the parents would retire 
approximately 1 million dollars wealthier (Litman 2012a). 
 
Lack of adequate transport can limit education opportunities and educational 
achievements.  A key study undertaken by the Social Exclusion Unit in 2003 showed 
that transport costs were a significant factor in post-secondary education in the UK 
with up to one in five students considering dropping out of full time education 
because of transport cost. Six percent of those between 16-24 years had to turn 
down a study opportunity because they were unable to get to the place of study.  
 
Overall, the number of people who can easily reach medical care in the UK has 
increased. However for those who did not own a car the Social Exclusion Unit (2003) 
found 31% found it difficult to travel to the hospital. The elderly are particularly 
affected, with one third of all senior citizens reporting difficulties in getting to health 
care centres in London due to a lack of affordable transport. Having to rely on public 
transport increases the length of time taken to access hospital services (Papi, 
Halleman, Antonissen et al 2007). 

 
While the direct relationship between community severance and health and wellbeing 
has not been proven there is good evidence for the associations between parts of the 
postulated causal pathway. Transport projects can have a profound impact on 
people’s lives influencing their ability to access the services, facilities and 
relationships needed for a quality life. Transport dictates both the destinations 
available and the mode of travel used to get there (for example walking, driving, bus).   
 
Severance is disproportionately experienced by some groups, children, older people, 
people with disabilities, people without easy access to a car and people on low 
incomes. The impact of severance on health and wellbeing is mediated through 
access to social networks, education, work, shops, opportunities for physical activity 
and leisure, healthcare and community life. 
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Even when destination severance does not technically occur, a forced change in 
travel mode can result in reduced contact with social networks (as people are forced 
to travel by car rather than walk or use public transport) more risky journeys (cycling 
on a busy road for example), reduced physical activity and less liveable 
neighbourhoods. 
 
Transport projects can also change the experience of living in a particular community 
or neighbourhood e.g. actual and perceived noise, pollution, safety and aesthetics. 
This can result in severance even when arguably, access is not severed.   
 
Transport projects influence land use and vice versa. With more focus on roads and 
car travel, land use changes and more services and facilities become accessible only 
by car.   
 

3.1.3 Measurement - community severance 

There is a substantial body of literature that refers to severance as a potential social 
impact of transport projects, particularly new roads.  Within this literature there is 
frequent reference to the need to estimate the impact of new transport plans on 
severance for transport planning purposes. Estimating impacts, including severance 
may be a requirement for transport planners and may be used to either suggest 
mitigation to potential severance, e.g. the use of pedestrian over bridges, or to 
choose between different transport options. 
 
There is very little literature on the actual measurement of severance.  We found no 
studies that had measured community severance but several that had measured a 
component of the community severance causal pathway. Mindell and Karlsen (2012) 
systematic review of the literature concludes that at present community severance 
cannot be quantified effectively.   
 
For the measurement of community severance Mindell and Karlsen (2012) 
suggested three types of measurement: 
 

o pedestrian delay 
o complex severance index for vulnerable populations 
o environmental determinants of walking and cycling.  

 
Quigley and Thornley (2011) reached a similar conclusion after reviewing methods 
and tools available for measuring severance from the transport literature (Appendix 
E).  However, they considered the use of pedestrian delay inadequate as a proxy for 
community severance because this is only one of the factors within the causal 
pathway. Below we discuss measurement of a community severance index for 
vulnerable populations, the measurement of the determinants of walking and cycling 
and the use of indicators from accessibility planning. 
 
Community severance index for vulnerable populations 
A number of authors have suggested, in varying levels of details, the use of a 
community severance index for vulnerable populations (Quigley and Thornley 2011; 
Mindell and Karlsen 2012; WebTAG 2011; Lawrence 1993).  In the case of Mindell 
and Karlsen (2012) and WebTAG (2011) this includes only pedestrian or bicycle 
travel, whereas Quigley and Thornley (2011) consider all modes.  Most of these 
methods use a matrix or rubric for evaluation purposes. The suggested methods are 
detailed in Appendix F.   
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The methods typically begin with the identification of: 

 Facilities  

Define the facilities to which access is typically desired – health, education, 
services, social, leisure, shops and transport facilities. 

 Catchment areas 

Define facility catchment areas from which users may be drawn.   

 Quigley and Thornley (2011) suggest boundaries to catchment areas should 
be halfway between the existence of the nearest alternative.  

 WebTAG (2011) uses walking distance catchments for the facilities 
suggesting catchments are based on, where possible, established walking 
routes used by the community and not ‘crow-fly’ distances. Furthermore the 
distances should take account of the needs of the groups who are particularly 
vulnerable to severance effects and the practical limitations on how far 
different groups of people can walk. For example, shorter catchments should 
be used for older people. 

 Vulnerable groups 

Identify vulnerable groups: 

 Both Quigley and Thornley (2011) and Mindell and Karlsen (2012) suggest 
including people with lower physical mobility (elderly, disabled or pre-school 
children), higher safety needs (school children, the disabled and other 
vulnerable adults), and groups depending on the locality (certain ethnic 
groups, religious groups and low income groups).  Quigley and Thornley 
(2011) also include Maori and Pacific populations. 

 WebTAG has a whole assessment unit dedicated to screening for social and 
distributional impacts (i.e. impact on different groups) to identify vulnerable 
groups (TAG 3.1.7). 

 Other vulnerable groups could include those with restricted car access, single 
car households and non-drivers. 

 
Analysis is then undertaken using the following steps: 
 

 Qualitative assessment 

 Quigley and Thornley (2011) suggest a qualitative assessment of difficulties 
likely to be encountered for each of the above groups regarding crossing and 
travelling along roads. This would include the identification of changes (via 
streetscape audits) in comfort and attractiveness of local area including 
assessments of noise, air quality, visual quality, vibration and infrastructure. 

 WebTAG (2011) suggests a site visit or audit that would include qualitative 
assessment of the dynamics of the community and highlight any specific 
severance issues that could impact on the potential vulnerable groups. For 
example, elements of the intervention designed to mitigate severance may in 
themselves add to severance such as signalised crossings, pedestrian 
guardrails, footbridges and subways. 
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 Quantitative assessment 

 Quigley and Thornley (2011) suggest counting the number of trips made to 
each of the specified facilities using origin/destination surveys for each of the 
vulnerable groups to ensure representation (Bradbury 2007). Mapping the 
data together with all new roads, roads removed and/or roads with additional 
traffic flow (arbitrarily set at 30% change). Then assessing changes in travel 
on a route by route basis assuming people will travel to the nearest 
destination via the shortest route. A calculation of the number of people 
affected from each subgroup and the magnitude of effect would be provided 
(of new severance or relief from severance). They suggest using the 
categories of slight, moderate and severe (Department for Transport 1993) 
modified for New Zealand. Modification should consider weighting for 
additional impact on children as per Swedish National Road Association 
1986). 

 Lawrence and Faber (1993) suggest a matrix is constructed with facility 
catchment along the top and vulnerable group down the side. The matrix cells 
contain the population by group and by facility catchment area. The 
catchment areas severed by the new road are then identified.  The severance 
index is calculated by combining the number of people at risk of severance 
with the density of traffic on the road and a mitigation factor representing 
features of the crossing facilitates available. 

 WebTAG (2011) includes a very detailed method to estimate severance. The 
method involves estimating the change in severance by comparing two points 
in time referred to as ‘do-minimum case’ and ‘do-something case’, see Table 
1 and then estimating the number of people likely to be affected by changes 
in severance. 

 
WebTAG (2011) classifies severance according to the following four broad levels 
(this would require amendment if severance were considered more widely to 
include any journey, as we recommend): 

 
None - Little or no hindrance to pedestrian movement. 

 
Slight - All people wishing to make pedestrian movements will be able to do so, 
but there will probably be some hindrance to movement. 

 
Moderate - Some people, particularly children and old people, are likely to be 
dissuaded from making journeys on foot. For others, pedestrian journeys will be 
longer or less attractive. 

 
Severe - People are likely to be deterred from making pedestrian journeys to an 
extent sufficient to induce a reorganisation of their activities. In some cases, this 
could lead to a change in the location of centres of activity or to a permanent loss 
of access to certain facilities for a particular community. Those who do make 
journeys on foot will experience considerable hindrance. 
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The change in severance score can then be used to predict the numbers of 
people likely to be affected as shown in Table 2 below: 

 
 GIS data 
 
Quigley and Thornley (2011) mention the importance of GIS data and WebTAG 
(2011) discusses its use in more depth: 

 
a) GIS mapping should be used to plot these community facilities, 

concentrations of potentially vulnerable groups and a series of walking 
distance catchments for the facilities.  

 
b) Use the existing walking catchments to inform the analysis of the impacts of 

the transport intervention. Examples include: 

 The introduction of a new footbridge to replace a pedestrian crossing 
could potentially significantly add to the effective walking distance to cross 
the road (taking into account ramps) and will also involve a climb that 
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could affect the effective distance travelled (affecting older people in 
particular); 

 The introduction of new pedestrian crossings will significantly reduce 
severance effects by enabling pedestrians to cross a road in locations 
where the opportunities did not previously exist (however, if pedestrian 
crossings are relocated, the impacts on walking routes should be 
assessed); 

 Other changes to road layout in the urban environment could include the 
introduction of bus lanes, bus rapid transit or light rail: impacts on walking 
routes will depend on the design of the scheme – impacts should in 
particular be considered if there are changes to pedestrian crossing 
provision; and 

 The severance of existing rights of way (including public footpaths) by a 
new transport corridor will require particular attention, particularly in cases 
where traffic flows and speeds are forecast to be high, or where 
footbridges or subways are being considered. 

 
c) Plot the revised walking distance catchments with the intervention in place.  

 

 Primary research 
 

WebTAG (2011) discusses the use of primary research with vulnerable groups for 
situations where severance is considered substantial. Options for primary research 
include discussion groups (qualitative research) or surveys of these groups of people 
(quantitative research). The research should identify specific severance concerns, 
and the extent to which people will change their journeys in response to these 
concerns. The research and evidence gathered from the desk-top analysis and site 
visit/audit described earlier should assist discussions and form the basis for research, 
for example, difficulties faced by older people in crossing busy roads without 
pedestrian crossings.   
 
This should include consideration of both diversion and suppression of trips resulting 
from any increase in severance. Conversely, it should also consider re-routing and 
‘generation’ of trips in a local area resulting from a reduction in severance. The 
research should systematically consider the local access needs of key facilities of 
relevance to each group of people. For example, primary schools should be 
considered in discussions with parents of young children, while GPs and other 
community facilities should be discussed with groups from the wider community as a 
whole. 

 

 Full assessment 

 Quigley and Thornley (2011) suggest a rich qualitative description of actual 
severance backed up by basic numeric counts and GIS information.  

 Faber (1993) suggests investigating whether individual’s perceptions of actual 
severance aligns with the community severance index.  

1. WebTAG (2011) suggests the main outputs from the appraisal of severance 
impacts will be through a series of mapping, statistical outputs and qualitative 
reviews. 

 
1.  The statistical outputs will identify the proportion of people in potential 

vulnerable groups that will potentially be at risk of severance due to the 
implementation of the intervention. The mapping outputs will support the 
statistical findings to illustrate where the issues exist for the different potential 
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vulnerable groups. This mapping can also be used to compare before and 
after situations. 

 
2.  A qualitative commentary of the severance issues for the potentially 

vulnerable groups should also be provided to detail the issues behind the 
statistics.  

 
3.  Severance analysis for the identified potential vulnerable groups should 

include, as a minimum: 

 Local community facilities - including community centres, GPs, places of 
worship, primary schools, parks, play areas and local shops within a 800 
metre local walking journey; and 

 Bus stops - within a 400 metre walking journey. 
 

4.  It may also be necessary to consider other significant facilities, including 
secondary and further education if they lie within 1km walking distance from 
the community. 

 
Determinants of walking and cycling 
The Pedestrian Planning and Design Guide (NZTA 2007) suggests a number of 
strategies and plans from which existing local data may be obtainable.  These 
include community development plans, local area traffic management plans, 
neighbourhood accessibility plans, community walking plans, workplace travel plans, 
school travel plans and safe routes to schools.  This guide makes specific reference 
to the identification of ‘likely points of severance’ and ‘community severance locations 
and extent’. The guide also suggests planners should ‘identify where walking may be 
expected by plotting significant trip origins and destinations, together with existing 
facilities (and severance)’. Quigley and Thornley (2011) gives details of three 
potentially useful frameworks from the NZTA (2007) Pedestrian Planning and Design 
Guide to measure walkability and severance including walking indicators, 
assessments of connectivity for walking routes and monitoring techniques for 
pedestrians.   
 
Quigley and Thornley (2011) provide the following summary of other indicators that 
may be useful: 
 
Table 3. Potential indicators for assessing community severance at the project 
level (Quigley and Thornley 2011) 
 

Outcomes 
measured 

Specific indicators Source Country  

Separation 
from 
facilities 

Journey length and travel pattern - 
origin and destination surveys and 
pedestrian/bicycling counts at key 
facilities/routes. Allows estimation of 
number of trips, type (return, or one-
way) and purpose of trip (work, 
recreational, etc), journey length and 
time to travel for different modes and 
vulnerable groups. 

Clarke 1991; 
Tate 1997, 
UK Design Manual 
for Roads and 
Bridges (1993) 
Scottish Executive, 
undated. 

UK 
NZ 
UK 
Scotland 

Trip 
changes 

Conflict index – used to assess the 
level of conflict on the network for the 
journey of school children              
 

Tate 1997 New 
Zealand 
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Index =  ∑  average annual daily traffic x       

number of paths crossing 
_________________ 
                 100 

Trip 
changes 

Pedestrian delay crossing a road. 
Calculates the mean pedestrian delay 
in seconds while crossing a road. 
Different crossing approaches (zebra 
crossing, signals, no facilities etc 
produce different delay times, and 
these delay times tend to rise as 
vehicle/hour increases. Multiple 
methods exist to calculate pedestrian 
delay including observation, video and 
modelling. It appears to be highly 
dependent on the ‘person’ under study, 
with highly mobile people having 
substantially less delay than those less 
mobile. Guo and Black (2000) present 
a modelling approach that takes 
account of urban bunched traffic and 
different crossing approaches, 
producing better approximation of real 
data.  

Tate 1997 
 
 
 
 
 
Guo and Black 
2000 

New 
Zealand 
 
 
 
 
 
Australia  

Amenity Perceived danger – the probability of 
not crossing a road when compared 
with average weekday traffic volumes. 
Calculated for each vulnerable group 
in the locality. 

Tate 1997 New 
Zealand 

Amenity Questionnaires were devised to obtain 
data on resident’s and pedestrian 
activity patterns; perceptions of the 
street environment and their variation 
by time of day; how these may in turn 
affect behaviour and activity patterns 
by time of day. In depth interviews 
undertaken. 

Hine and Russell 
1993 
Hine 1996 

UK 

Amenity Travel perceptions for walking. 
Travel perceptions for cycling. 

NZ Transport 
Agency 2011 

New 
Zealand 

 
Accessibility 
Accessibility planning was specifically excluded from the Quigley and Thornley 
(2011) review. However, the review includes reference to examples of accessibility 
indicators in New Zealand and concludes that the inclusion of some accessibility 
indicators may be useful for the measurement of community severance. These 
indicators include accessibility to school education, further education, work, hospital, 
doctor, supermarket or food store and community/social services.  
 
Pearce, Whitten and Bartie 2005 used GIS to develop an index of accessibility for 
New Zealand. Geocoding at the mesh block level was used to estimate time to travel 
by car to recreational amenities, shopping facilities, educational facilities and health 
facilities. Distances were measured from the population weighted centroid (the centre 
of the population) for each mesh block.  Areas were ranked per facility from high to 
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low accessibility.  The index does not measure public transport access because 
accurate data were unavailable for public transport stops. 

In a sense, changes in accessibility are the cumulative user-related effect of changes 
in transportation systems that impact the ease with which desired destinations can be 
reached (Forkenbrock and Weisbrod 2001).  In the Guidebook for Assessing the 
Social and Economic Effects of Transportation Projects Forkenbrock and Weisbrod 
(2001) suggest using a combination of three different measures to quantify the 
effects on accessibility: 
 

 Change in travel time. This is a measure of the time it takes to access 
specific destinations before and after the proposed transportation project.  
Two approaches are given, change in travel time to existing destinations and 
new destinations able to be reached in a given travel time.  

 

 Change in travel costs.  In this guidebook cost is only related to vehicle 
operating cost and parking, however this could be amended to include any 
cost related to travel, such as the cost of public transport or the cost of 
owning a bike.  

 

 Change in number of choices. As mentioned above, a transportation 
investment might increase (or decrease) the number of destinations 
reachable within a given travel-time distance for an affected population. 
Travel time is one measure of this effect; the actual number of shopping 
centres, medical facilities, recreational facilities, or other destinations within 
the target travel time represents another measure of access. 

 
The guidebook suggests three general levels of analysis: 
 

 Binary (yes/no). In some instances, it might be sufficient to answer questions 
of accessibility with either a yes or a no. Such an analysis, however, does not 
lend itself to ranking among alternatives. Generally, yes/no answers are not 
sufficient when comparing accessibility among several alternatives or across 
time. A matrix that includes yes/no information for a variety of different access 
issues can provide a good tool for screening alternatives.  For example a 
table of access to key destinations could be produced for vulnerable groups 
using a binary format – accessibility of key destinations within 10 minutes 
walk.  

 

 Maximum impact option (continuous measure). When it is important to be 
able to compare access characteristics across alternatives, actual numerical 
values of travel time savings and costs related to the access provided by 
each alternative are important. In such cases, the accessibility effects are 
best reported as the actual change in travel time, costs, number of options.  
For residential populations, information presented in this form is used to 
answer questions regarding changes in travel time and travel cost to the 
nearest shopping centre, hospital, school, or other community service.  

 

 Weighted values (utility score from gravity model). The issue of relative 
importance can be addressed by assessing alternatives using weighted 
values for access. To estimate weighted values, a gravity model is used. A 
gravity model sums up all available destination options within a reasonable 
distance from a given location and weights each by its size (an increasingly 
positive weight as size increases) and distance squared (an increasingly 
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negative weight as distance increases). It is noteworthy that this approach is 
routinely used in travel demand models to forecast how many trips will be 
made to each destination from a given origin. It is thus feasible to apply this 
approach when a transportation model has been developed. What is relevant 
for measuring accessibility is that the sum of the scores for all available 
destinations provides a composite rating of a transportation investment, 
based on the level of access it provides to a variety of destinations. 
Transportation improvements that reduce travel times or costs to one or more 
of the destination alternatives will improve the composite rating (depending on 
the number and size of destinations with improved access, and the time 
savings involved). 

 
Steps in the analysis: 
 
The following basic steps are suggested for an accessibility analysis. Although the 
steps may vary slightly depending on the chosen method, in general they form the 
foundation of any estimation of accessibility.  In many ways these are similar to the 
steps described above in measurement of community severance. 
 
Step 1. Identify key origins and destinations 
Specify key origin-destination (O-D) pairs for which accessibility improvements are of 
interest (e.g. home-work, home-school, home-recreation, home-shopping, place of 
employment- shopping/services). 
 
The geographic impact area of the project will also influence the choice of origins and 
destinations. 
 
Projects might also create barriers that inhibit neighbourhood access to schools, 
shopping, and houses of worship. A variety of techniques are available for identifying 
key origins and destinations. Community stakeholders, neighbourhood groups, and 
other affected parties can be asked to identify travel patterns, origins, and 
destinations. Alternatively, aerial photographs and maps may provide relevant 
information. More detailed and information can be collected through travel diaries. 
 
Step 2. Measure current level of accessibility between origin-destination pairs 
Identify current levels of accessibility, by defining the boundaries of the affected (or 
study) area. Once the impact area is defined, the location and number of origins and 
destinations (by trip purpose) within this area can be calculated. Using (1) simple 
mapping techniques; (2) information on roadway geometry from local, regional, or 
state transportation agencies; or (3) a travel demand model, the travel time and travel 
costs for these O-D pairs can be calculated for the no-build or base case alternative. 
 
Step 3. Estimate the accessibility between key origin-destination pairs for each 
alternative 
Estimate the level of accessibility between key points that would be provided by each 
alternative. Note that if the measure of interest is the number of destinations 
reachable within a specified travel time, the geographic boundary of interest may 
change for each alternative. After origins and destinations are identified, the 
techniques listed in Step 2 can be used to estimate the travel time and travel costs 
for the O-D pairs for each alternative. Note that Steps 2 and 3 can (and should) be 
calculated separately for temporary construction effects and longer-term effects. 
 
Step 4. Estimate accessibility effects in terms of cost 
To calculate this effect, the accessibility measures for the base case are subtracted 
from accessibility measures calculated for each alternative. This can be done using 
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averages or totals by geographic area, specific population or other defining 
characteristic. The difference is the actual change in accessibility by alternative. The 
results can be presented in matrix form to allow easy comparison among 
alternatives. 
 
Affordability measures 
Affordability is within our causal model as a potential cause of severance. 
Affordability analysis requires an understanding of household costs and 
transportation cost burdens (Litman 2012a).  
 
When transportation is measured as a percentage of household income there is an 
inverse relationship between income quintile and expenditure i.e. those on the lowest 
income spend the largest proportion on transportation however when looked at in 
relation to expenditure travel is positively related to expenditure i.e. for those in the 
lowest quintile of income spend less than those in the highest on travel (Litman 
2012a).  Affordability can also be evaluated by setting a maximum affordable 
proportion of household income, for example 20 percent (Litman 2012a). 
 
Transportation costs vary according to a person’s location, ability and need. Land 
use and accessibility are also important with people living in areas with more 
accessible land i.e. where affordable housing is located close to jobs less is spent on 
transport.  The greater the number of well linked, acceptable and maintained options 
for transportation the higher the likelihood that transportation will be affordable 
(Litman 2012a).  Looking at housing and transport cost together may give a more 
accurate indication of travel cost.   
 
Suggested indicators include, portion of household expenditure devoted to 
transportation, quantity and quality of affordable transportation options available to a 
particular group for a particular trip – comparing accessibility for non-drivers 
compared with drivers (Litman 2012a). 
 
Identifying vulnerable groups 
King (1978) attempted to develop a model that identified at an individual or 
household level (from census level data) social characteristics that could be used to 
assess the likelihood that the person/household would be adversely impacted by 
transport changes i.e. a quick and economical method for assessing the social 
effects of alternatives. The model may be useful to identify areas where transport 
related impacts are more likely to occur (similar to NZ Dep score) to guide more 
intensive data collection methods - surveys/focus groups, observation etc.   
 
The model was then used to identify areas geographically that might be more 
vulnerable to transport changes.  It is possible a similar model could be developed for 
specific areas of New Zealand, however, this would depend on the scale at which 
census level data would be available (meshblocks).  The factors that should be 
included were based on previous literature and theory of what might be influential in 
transport.  The factors considered determinants in the King (1978) model were: 
 

 command of resources 

 class background 

 age and stage in the lifecycle 

 role in the household 

 ethnic background 

 lifestyle orientation or preferences 

 residential stability. 
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3.1.4 Where to from Here?  

Measurement of social impact is difficult as translating theoretical concepts from 
social science literature to measurable indicators and empirical evidence is not 
advanced. The translation of transport changes into health impacts is also 
problematic due to complex causal relationships (Geurs et al. 2009).  Much of the 
work done to date has been in the transport sector. This work has tended to look at 
potential severance estimated by modelling techniques and has often focused on 
how to place a dollar value on the impact. 
 
Determining a method or set of indicators to measure severance requires further 
work. The balance between simplicity and detail needs to be carefully considered.  
The purpose for which the indicators will be used also requires careful consideration.  
It may be useful to develop a number of dimensions for which indicators can be 
developed. The dimensions could serve as a menu for measurement and be linked to 
corresponding methods. 
 
There is also the question of the cause of severance, physical or psychological for 
example. Severance often does not take into account psychological severance with 
many measurements only considering physical severance (James et al 2004). 
 
Another point to note is the public do not relate to the term severance. In public 
attitude and exploratory surveys on community severance (PAS, High Wycombe 
1993 in James et al 2004) the public see severance as comprising: 
 

 pedestrian delay 

 effects on trip diversion or suppression 

 noise and pollution 

 perceived danger 

 overall unpleasantness. 
 
There is also a need to consider what data is currently available and being collected 
for other purposes.  For example school travel plans often include surveys of school 
travel completed on an annual basis.  Data may also be available on traffic speed 
and volume, noise and pollution levels and injury and death from road accidents. 
 

 
Our recommendations  
 

 We recommend, as a starting point, the development of a severance index for 
vulnerable populations based on the one described in the methods section.   

 

 We also recommend the assessment of accessibility of key locations for 
vulnerable populations, and for different modes of transport including car, 
cycling, walking and public transport. The accessibility analysis would include 
both theoretical access through mapping, trip distances, availability of 
options, affordability and also actual accessibility by including qualitative 
research.  
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3.2 Social connectedness 

3.2.1 Defining social connectedness and related terms 

 
Social connectedness 
There is a significant body of literature about social capital and social cohesion but 
social connectedness is a much newer term. All three terms relate to one another 
and throughout the literature are used interchangeably, and none are consistently 
defined. After reviewing the definitions, much of the literature on social capital and 
social cohesion relates to social connectedness.   
 
The following table, from the previous review (Quigley and Thornley 2011) gives 
example definitions of social connectedness. Note these did not come from transport 
literature.  
 
Table 4. Definitions of social connectedness 
 

Definition of social connectedness 
(summarised) 

Source Country  Sector 

Reciprocal relationships that sustain social 
participation. Social connectedness is one of 
four aspects of social cohesion. 

Statistics New 
Zealand 

NZ Statistics 

How people come together, interact and 
network. It provides an indication of community 
strength or community cohesion. 

Jamieson 
2007 (Quality 
of Life in cities 
report) 

NZ Local 
government 

The relationships people have with others and 
the benefits these relationships can bring to the 
individual as well as to society. It includes 
relationships with family, friends, colleagues and 
neighbours, as well as connections people make 
through paid work, sport and other leisure 
activities, or through voluntary work or 
community service. 

Ministry of 
Social 
Development 

NZ Social 
development 

 
While social connectedness is becoming more of a common term in the social 
sciences, it is not a common term in the transport context. There was only one 
definition of social connectedness or ‘social connection’ found in the transport 
literature reviewed. 
 

Social connection refers to our relationships with others. More specifically, 
social connection is meaningful, positive interaction between people. It makes 
us feel that we matter, that we are engaged with others and that we are 
embedded in networks of mutual appreciation and care.  

 
 (Kelly 2012:4). 
 
Kelly (2012) said there are three different levels of connections: ‘intimate personal 
and family relationships, links with a broader network of friends, relatives and 
colleagues, and collective connection – our feeling of belonging in our communities’ 
(p.4). Kelly said all these levels of connections are important.  
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The working definition used for this review is taken from the previous review by 
Quigley and Thornley (2011). 
 

Social connectedness is defined as the social interactions, relationships and 
networks that people have with others and the benefits these relationships 
can bring to the individual as well as to society. It can be viewed as one 
aspect of community cohesion. 

 
 (Quigley and Thornley 2011:32).  
 
Essentially, social connectedness is about the interactions, networks and 
relationships between people. Transport facilitates social connections by enabling 
contact, both causal contacts and stronger ties.  
 
Social cohesion  
The term 'community cohesion' or ‘social cohesion’ is not new. It has been used for 
centuries in the writings of political theorists and in contemporary social policy, 
sociology and political science. It has gained popularity in recent years with the focus 
on social inequalities and evidence of racial or religious intolerance. Community 
cohesion is widely used to describe a state of harmony or tolerance between people 
from different backgrounds living within a community (Institute of Community 
Cohesion 2010). There is a strong emphasis on issues of social justice, equality of 
opportunity and diversity. It is linked to the concept of social capital; if we know our 
neighbours and contribute to community activity then we are more likely to look out 
for each other, increase cohesion and minimise the cost of dependency and 
institutional care. 
 
According to the UK government-commissioned State of the English Cities: Thematic 
Reports (2006) there are five dimensions of social cohesion: material conditions, 
passive relationships, active relationships, inclusion and equality. Over time in the UK 
the concept of community cohesion has broadened to include an emphasis on 
integration and citizen rights. 
 
Social cohesion is both an outcome and a process and it seems to include several 
layers, elements or dimensions. ‘Differences in definition concern the factors that 
enhance (and erode) the process of communal harmony, and the relative weight 
attached to the operation of specific factors’ (Markus 2011:12).  
 
Some authors noted different ‘dimensions’ or ‘domains’ of social cohesion that 
include several key factors. Turok et al (2006) have three ‘dimensions’ at the ‘heart’ 
of their definition of social cohesion: social relationships; social inclusion and social 
equity. These dimensions include: material conditions (employment, income, health, 
education and housing), passive social relationships (tolerance, order, peace, low 
crime), active relationships (positive social interactions), inclusion (social integration) 
and equality (Turok et al 2006:6).  
 
Similarly, Markus (2011) outlined five domains of social cohesion: belonging; social 
justice and equity; participation; acceptance and rejection, legitimacy and worth. 
Markus (2011) mentioned the following key factors:  
 

 economic - levels of unemployment and poverty, income distribution, 
population mobility, health, life satisfaction and sense of security, and 
government responsiveness to issues of poverty and disadvantage;  
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 political - levels of political participation and social involvement, including the 
extent of voluntarism, the development of social capital (understood in terms 
of networks, norms and social trust that facilitate coordination and 

co‐operation for mutual benefit;  

 

 socio-cultural - levels of consensus and divergence (homogeneity and 
heterogeneity) on issues of local and national significance.  

 
(p.12).  

 
Quigley and Thornley (2011) set out a table with definitions of social cohesion 
(Appendix G). Their table demonstrates a continuing issue in this area of study; while 
there are real and distinct differences between the different terms, many of the 
definitions of social cohesion and, to a lesser extent, social capital described in the 
literature were actually definitions of social connectedness as they referred to social 
interactions, networks and relationships. The literature in this review affirms the 
findings by Quigley and Thornley (2011).  
 
Social cohesion was defined by Quigley and Thornley (2011) as: 
 

Community cohesion is defined as a state of togetherness and unity across 
diverse people in the community, with social engagement, participation and 
shared values.  A cohesive and integrated community is characterised by 
equality of opportunity, citizen awareness of rights and responsibilities, and 
high levels of trust in each other and local institutions.  
 
(Quigley and Thornley 2011:32). 

 
Social capital  
Social capital is also a concept that has not been consistently defined. Theorists do 
not agree on what social capital encompasses and whether it is a broader community 
concept or more of an individual issue (Currie and Stanley 2008). While no definition 
has been firmly agreed on, much of the literature used Robert Putnam’s definition of 
social capital. The definitions are set out in the table below: 
 
Table 5. Definitions of social capital  
 

Definition of social capital (summarised) Source Country  

The development of reciprocity (the process of exchanging 
goods/services in a social relationship), social networks or 
participation and trust between people.  

Putnam, 1993 
cited in Currie 
& Stanley 
2009:530 

US 

Networks, together with shared norms, values and understandings 
that facilitate cooperation within or among groups. Networks relate 
to the objective behaviour of actors who enter into associative 
activity. Shared norms, values and understandings relate to the 
subjective dispositions and attitudes of individuals and groups, as 
well as sanctions and rules governing behaviour, which are widely 
shared. 

OECD cited in 
Cairney 
2009:19; 
BRTE 2005:1 

UK 

A person’s social networks and their views on both trust and 
reciprocity (the extent to which respondents feel that people are 
willing to help out in their local community).   

Stanley et al 
2011:792 

 

The degree of citizen involvement in a community, the degree to 
which people know and trust their neighbours, and the numerous 
social interactions and transactions that people have as we go 

Frank et al 
n.d.:34 
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Definition of social capital (summarised) Source Country  

about our daily business.  

The advantage individuals and communities can gain from social 
participation, mutual assistance and trust.  

Stanley 
2009:529 

 

Social networks and interactions that inspire trust and reciprocity 
among citizens. 

Leyden cited in 
Renalds et al,, 
2010 p.68 

 

 
The most common elements of social capital were networks, participation and 
reciprocity. With regard to networks as a cont, it was not just about the social 
interaction that came from the networks but also the benefits people got from having 
those networks.  
 
Much of the literature talked about the different types of social capital with bonding 
and bridging being the most common. Stone et al (2003) explained:  
  
Bonding social capital includes closed networks, such as the family and perhaps 
work. Bonding generates closer, denser ties, but may lead to exclusionary practices, 
for example, some racial, religious and cultural groups have good bonding social 
capital but which exclude others not within their groups. Or, it could also mean some 
are excluded by others due to membership of these groups. 

 
Bridging social capital spreads resources between networks, allowing people to 
access multiple networks and therefore resources and opportunities. Bridges are 
made between groups which are different, in age, social position, ethnicity or other 
features. As bridging social capital is formed between more heterogeneous groups 
and the connections are likely to be more fragile, they are more likely to foster social 
inclusion, in contrast to bonding social capital which may increase social exclusion. 
 
Linking social capital is created through networks with those in authority or who 
have power and who are useful for obtaining resources. They are commonly 
institutional connections between individuals and community groups which reach 
beyond community boundaries (Cited in Currie and Stanley 2008:532).  
 
Austroads (2009) referred to bonding, bridging and linking social capital as ‘network 
types’, one attribute of social networks (p.19). Other attributes included: 
 

1. qualities – norms such as trust, reciprocity and inclusiveness, and common 
purposes such as social, civic and economic participation 

2. structure – attributes such as size, frequency of interaction, openness, and 
stability 

3. transactions – interactions which contribute to and draw from relationships, 
such as sharing knowledge and support. 

 
(Cairney 2009:19) 

 
It is important to note that social capital can benefit some members of society more 
than others depending on people’s networks e.g. some people can gain access to 
other people, facilities or services because they have the right social networks to tap 
into. Others can be excluded because they do not have any social networks or the 
appropriate social networks to tap into.  
 
How do these concepts relate to social connectedness? 
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Relationships, interactions and networks are a key part of the layers or dimensions of 
social cohesion and social capital. These relationships, interactions and networks, 
which are elements of social connectedness, contribute to building social capital, 
social trust, social cohesion and social inclusion (Kelly 2012).  
 
These terms can be difficult to understand particularly when they mean different 
things to different people and are used interchangeably. Certainly for this review, it 
took a lot of ‘sifting’ through the literature to ascertain what the differences and how 
they were interlinked. Many authors talked about both social cohesion and social 
capital but did not explain the differences and similarities. Quigley and Thornley 
(2011) was the only review to explain the main differences between social 
connectedness and social cohesion: 
 

4. Social connectedness is a term derived from psychology and is more about 
the presence of social interactions, relationships and networks than an overall 
state of cohesion. 

5. Community cohesion is a broader concept that describes the state of 
togetherness and tolerance between people from different backgrounds in a 
community.  

6. Social connectedness can be defined as one element of community cohesion. 
7. Social connectedness can be applied to an individual, family, street, 

neighbourhood, community or society. In comparison, community cohesion is 
usually applied at the neighbourhood, community or societal level. 

 
(Quigley and Thornley 2011:32).  

 
Quigley and Thornley (2011) found that social connectedness can be viewed as a 
‘marker’ for a cohesive community. For instance, if a transport or roading design 
project measures social connectedness and finds the project will impact negatively 
on levels of social connectedness, then community cohesion will also be reduced. As 
community cohesion is a broader concept that includes other elements, such as 
shared values and equality of opportunity, it cannot be assumed a project likely to 
increase social connectedness would necessarily substantially increase community 
cohesion. 
 
Like Quigley and Thornley (2011), Kelly (2012) also found social connectedness to 
be essential for the building of social cohesion, as well as the building of social 
capital, social trust and social inclusion/exclusion. Kelly (2012) was the only author in 
this review to clearly set out all of the main concepts, ‘untangle the jargon’ and 
explain where social connectedness fits (see the box below).  
 

 
Untangling the jargon 
 
A city without people would just be an empty collection of roads and buildings. Social 
connection – meaningful, positive interaction – is the vital ingredient that transforms 
architecture, engineering and people into a place with character and culture. Social 
connection is linked to, but distinct from, other concepts that are invoked to describe 
successful communities: 
 
Social capital ‘refers to features of social organisations such as networks, norms and trust 
that facilitate co-ordination, and co-operation for mutual benefit’. 
 
Social trust is the level of confidence we have that others will behave according to social 
norms, or act as they say they are going to act. 
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Social cohesion refers to common values and civic culture, social order and social control, 
social solidarity and a shared sense of belonging. 
 
Social inclusion refers to people having the resources, opportunities and capabilities to 
participate in all aspects of life, so they can meet their basic needs and ‘live in dignity’. This 
includes opportunities for education and training, work, and engaging in community activities. 
 
Successful cities have high levels of all four: social capital, trust, cohesion and inclusion. 
These are goals to strive for. Social connection is an essential building block that helps us to 
achieve them. 

 

 

(Kelly 2012:7).  
 
Another way of thinking about it is that social connections are the antecedents to 
cohesion: the infrastructure of a community provides the foundation upon which 
social connections can be made, which then acts to bind the group together. Social 
connectedness is clearly an intermediary factor on the pathway towards building a 
cohesive, trusting and inclusive society.   
 

3.2.2 Causal pathways - social connectedness  

This section discusses the evidence for the causal pathway between how people 
move around their communities, social connectedness and wellbeing.  
 
There was evidence for parts of the pathway but not much evidence for the pathway 
in its entirety e.g. moving around, social connectedness and wellbeing. Overall, there 
was more evidence for the first part of the pathway (moving around the community 
and social networks, interactions and relationships) than the second part (social 
networks, interactions and relationships and wellbeing). This is not surprising 
considering the literature was from the transport sector. As these are social science 
concepts, the social science literature may well have more evidence on the second 
part of the pathway.  
 
There is a growing body of evidence on social interactions, networks and 
relationships in the social capital and social cohesion literature. The challenge was in 
sifting through the extraneous information to find the relevant data. Because of the 
nature of the concepts (i.e. they can mean different things to different people), some 
papers sounded promising but upon closer inspection did not discuss social 
interactions, networks or relationships or only mentioned them in the introduction and 
conclusion. There was more discussion around these concepts than evidence-based 
findings. Of the evidence-based findings, there were some clear associations but it 
was difficult to establish causality because much of the data was generated from 
cross sectional studies.  
 
The evidence is summarised in the causal pathways model below. The model 
demonstrates the complexity and interconnected nature of social connectedness. It 
demonstrates that social connectedness is an important factor in building a more 
cohesive society which in turn, impacts wellbeing. No existing causal pathway 
models were found in the literature.  
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Social connectedness – social interactions, relationships and networks 
 Social engagement and community involvement 

 reinforce positive behaviours and discourage damaging ones such as smoking, drinking, or 
overeating 

Health and Wellbeing 
 mortality rates,  

 depression  

 
 

OUTCOMES 
 

SHORT 
TERM 

 
 

 
 

MEDIUM 
TERM 

 
 
 
 

LONG TERM 
 

Social activity 
 Knowing neighbours and local relationships 

 Opportunities for social interactions  

 Number of friends and acquaintances and community connections 

 Frequency of social interactions 

 Type and quality of social interactions – bridging or bonding 

 Social participation  

 Size and composition of social networks 

 Maintaining relationships 

 Reciprocity e.g. watching out for one another, support networks (especially for elderly) 

Physical/urban/built environment  
 Walkable environments – fewer cars, lower traffic speed,  

 infrastructure e.g. facilities and services, parks, shops 

 land use mix – facilities, services, housing 

 aesthetics - attractiveness, greenery, lighting 

The range, extent and modes of mobility  

 Where they can go 

 How they get there 

 Who they can see and when 

 How long it takes them to get there 
and how long they can stay for  

 How much time is left to do other 
things 

People feel: 

 In control  

 Autonomous  

 Independent 

 Safe and secure 

 Trusting and trusted 

 Sense of belonging 

  

Figure ?. Causal pathways involved in social connectedness 
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The evidence is discussed in four main parts as per the model above (except for 
vulnerable populations which have been drawn out separately):  
 

 moving around the community 

 the social environment  

 the short, medium and long term outcomes 

 vulnerable populations 
 
Moving around the community and social connectedness 
How people move around affects their social interactions. Moving around requires 
people to be mobile. Peoples mobility influences the social connections they can 
maintain by determining where they can go, who they can see, when they can see 
them, how long it takes them to get there, how long they can stay and how much time 
is left to do other things.  
 
Being mobile helps people feel in control and independent (Kelly 2012; Koffman et al 
2004). ‘The ability to travel within communities is essential to maintaining 
independence, health, and social connections’ (Koffman et al 2004). Being mobile 
can prevent social exclusion. Currie and Stanley (2009) say ‘the development of 
social capital depends on the range, extent and modes of mobility to prevent social 
exclusion’ (p.534).  
 
Physical environment 
There was strong evidence the physical environment has a big part to play in 
determining how people move around. The physical environment influences the 
range, extent and modes of people’s mobility. This depends largely on the available 
infrastructure which determines whether they can drive (although this relies on 
access to a car), use public transport, walk or cycle.  
 
The physical environment is vital for social interaction as it influences not just how 
people move around, but also what social interactions take place and where. 
According to Litman (2012), international research indicates that transportation and 
land use planning decisions influence social interaction. It does so by affecting the 
how much people walk and therefore opportunities for neighbourly interactions, and 
by affecting land use mix (e.g. locating stores, cafes, parks and schools within 
neighbourhoods) and therefore the frequency of social interactions when running 
errands or participating in local activities.  
 
Walkable environments 
Mobility is directly affected by how walkable the neighbourhood is (how many cars 
there are and how fast they are moving), the opportunities for social interaction (the 
infrastructure that enables casual interactions e.g. the local dairy), the land use mix 
(parks, shops, schools, housing) and the housing density (the types of housing 
available and the social interactions they foster). People’s ability to walk was 
important for increasing social connectedness.  
 
There was strong evidence for an association between the built environment and 
walking, both in New Zealand and internationally. Beyond walking, several authors 
stated that walkable neighbourhoods lead to higher levels of social interaction than 
car-oriented neighbourhoods (Khandokar et al 2009; Leyden 2003; Litman 2012).  
 

It is widely accepted that people living in walkable neighbourhoods are more 
likely to have a higher level of social capital and tend to live longer and 
healthier lives than those living in car-dependent neighbourhoods.  
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 (Khandokar et al 2009:155). 
 
This highlights the impact the physical environment has on behaviour. In his study 
which examined whether the built environment affected the degree to which people 
were involved in their communities and with each other, Leyden (2003) found the 
more walkable a neighbourhood, the more likely it was people knew their neighbours 
and the more likely they were to be engaged with others socially. Leyden (2003) said 
‘the results are clear and consistent: the more places respondents report being able 
to walk to in their neighbourhood, the higher their level of social capital’ (p.1549). 
 
Khandokar et al (2009) investigated the association between walkable 
neighbourhoods and social capital. They found a growing body of evidence 
highlighting the importance of the physical environment as well as ‘an interactive and 
harmonious social environment’. The two were interlinked.  
 

the social and physical contexts of the walkable neighbourhood enhance 
casual interactions and social participations and are likely to contribute to the 
formation of social capital over a period of time. 
 
(Khandokar et al 2009:155).  

 
Lower traffic volume and speed limits 
Lower traffic volume and speed limits increase the walkability of an area and result in 
people being more sociable. A key study, cited by several authors in much of the 
severance and social capital literature, is the 1969 study in San Francisco by Donald 
Appleyard. His study attempted to quantify negative social impacts that resulted from 
living on roads with high levels of traffic. Appleyard recorded the numbers of friends 
and acquaintances of people living on roads with varying traffic levels. His research 
showed that residents living on the street with the least amount of traffic had three 
times as many friends and two times as many acquaintances as those living on the 
street with the heaviest traffic (Davis 1992:376).  
 
Appleyard’s study showed that walkable environments increase the frequency of 
positive interactions, the number of neighbourhood friends and acquaintances, and 
their sense of community connections, particularly among people of different 
economic classes and social conditions demonstrated that walkable environments 
increase the quality of relationships among people in a community (Litman 2006:3).  
 
Similarly, a Switzerland study indicated that after lowering traffic speed, the number 
of people that said they ‘linger’ in their street increased from 24% in a 50kph street to 
37% in a 30kph street (Basel cited in Duncan 2012:63).  
 
Infrastructure 
Facilities support social interaction as they provide opportunities for interaction. This 
may be meeting at the local library or using the local sports centre. Baum and 
Palmer’s (2002) data clearly shows an association between physical structures and 
social interaction. Infrastructure can impose barriers to interaction and participation 
resulting in community severance.  
 

The provision of decent housing, safe playing areas, transport, green spaces, 
street lighting, street cleaning, schools, shops, banks, etc. impacts upon 
participation in that their presence facilitates social interaction and a ‘feel 
good’ sense about a place.  
 
(Baum and Palmer 2002:353). 
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In the only longitudinal study in this review, Cleland et al (2008) found an association 
between satisfaction with practical features and walking for transport. This included 
public transport, hill terrain, streetlights and local traffic speed. They also found 
‘enjoyment features’ to be important but more so for maintaining high levels of 
walking for leisure. ‘Enjoyment features’ include attractiveness, greenery, litter free 
and the social environment.  
 
The social environment and social connectedness 
 
Face-to-face interactions 
Interactions do not need to be in-depth conversations to be beneficial; waving at 
someone across the road, saying hello to someone at the local dairy, smiling at 
someone when walking the dog all breed a sense of familiarity, comfort and security 
that builds over time (Leyden 2003). Regardless of whether they were brief or more 
in-depth, face-to-face interactions were important.  
 
Face-to-face interactions increased trust and facilitated strong interactions through 
words, hand and face expressions, body language, voice intonation and eye contact  
(Urry in Currie and Stanley 2008; Khandokar et al 2009). For Urry, this involved local 
interactions as well as ones further away requiring people to be able to move around 
locally, as well as further from home; a problem for those who are less mobile (in 
Currie and Stanley 2008). Khandokar et al (2009) also found face-to-face interactions 
encourage participation in community activities and coordinated community actions 
and ‘are thought to influence health, higher educational achievement, employment 
outcomes and crime rates’ (p.155).  
 
Local relationships 
Local relationships have a big impact on wellbeing. Kelly said ‘[t]he benefit of local 
belonging is greater than the combined benefit of feeling a sense of belonging to the 
nation as a whole, and to the state or territory’ (Kelly 2012:21). Kelly (2012) cited 
Canadian research that showed people who trusted their neighbours enjoyed 5% 
higher wellbeing than those who did not and, for people who felt a sense of belonging 
to their community it was 11% higher (p.21). Trust helped people feel safe and 
secure. Knowing and trusting one’s neighbours was mentioned regularly in the 
literature as being important. How people feel about their physical environment (e.g. 
whether they feel safe) influences how they move around which in turn, can influence 
their social environment. 
 
Social connectedness and medium / long term outcomes 
 
Increased social cohesion 
Almost all the literature focused on the association between social networks, 
interactions and relationships and social cohesion (on the continuum towards 
wellbeing). However, some research indicated a positive feedback loop where social 
cohesion influenced social networks, interactions and relationships.  
 
Increased cohesion can help people feel safer and more secure giving them more 
opportunities to exercise and participate in social activities (Frank et al n.d.; Litman 
2012). This was particularly relevant for more vulnerable members of the community 
e.g. elderly, disabled and children.  
 
Litman (2012) cited the research of McDonald (2007) who found that in more 
cohesive neighbourhoods, there were higher rates of children walking to school (p.3). 
Frank et al (n.d) said increased social cohesion ‘may also help reduce unhealthy 
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activities such as crime, drug use and alcoholism, because neighbours watch out for 
and help each other’ (p.34).  
 
Wellbeing in general 
A growing number of researchers agree that social networks, social support and 
community involvement are important for wellbeing (Davis 1992; Leyden 2003; 
Cambridge Systematics 2008; Stanley and Vella-Brodrick 2009; Stanley et al 2010). 
Stanley and Vella-Brodrick 2009 said ‘[i]f one adopts the premise that transport 
facilitates social interaction, then presumably it can also indirectly heighten wellbeing’ 
(p.95). While more research needs to be done in this area, social connections clearly 
improve health outcomes (Davis 1992; Environment Canterbury 2010; Frank et al 
n.d.; Kelly 2012; Leyden 2003; Cambridge Systematics 2008). The NCHRP (2008) 
report boldly stated:  
 

The strength of this relationship is substantial. After reviewing dozens of 
epidemiological studies, House et al concluded that the positive influence of 
social connections was close in magnitude to the negative influence of 
smoking, physical inactivity, obesity, and high blood pressure.  
 
(Cambridge Systematics 2008:26-27).  

 
Robert Putnam thought there were several reasons why social interactions have 
such an impact on wellbeing: 
 

 having a social network means one has access to tangible support in a crisis: 
someone to turn to for a loan, for assistance in the home, or for a ride to a 
health care provider 

 groups with strong social networks are better able to organise and lobby for 
good public services that can improve health services and outcomes  

 a strong social network may serve to reinforce positive behaviours and 
discourage damaging ones such as smoking, drinking, or overeating.  

 
(cited in Cambridge Systematics 2008:26-27) 

 
In their study Stanley et al (2011) looked at the association between an individual’s 
travel patterns, his/her risk of social exclusion and self-assessed wellbeing. The 
study found having regular contact with others, feeling attachment to community and 
being mobile reduced an individual’s risk of social exclusion (Stanley et al 2011:793). 
 
Mortality 
Social connections influence how long people live. Several authors were clear that 
epidemiological studies link low levels of social support networks to increased 
mortality rates from all causes (Davis 1992; Environment Canterbury 2010; Kelly 
2012; Leyden 2003). ‘Persons who are socially engaged with others and actively 
involved in their communities tend to live longer and be healthier physically and 
mentally’ (Leyden 2003:1546).  
 
Mindell and Karlsen (2012) noted a large meta-analysis found study participants with 
stronger social relationships had a 50% increased likelihood of survival regardless of 
sex, baseline health status, cause of death or length of follow up period (p.236). 
 
Leyden (2003) cited the work of Putnam who said:  
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Over the last 20 years more than a dozen large studies…have shown that 
people who are socially disconnected are between two and five times more 
likely to die from all causes, compared with matched individuals who have 
close ties with family, friends, and the community.    
 
(p.326–327).  

 
Kelly (2012) used the example of the Chicago heat-wave to illustrate that social 
connections made the difference between life and death for elderly.  
 

Anything that facilitated social contact, from being a member of a social club 
to owning a pet, was associated with an increased chance of survival. Fewer 
people died in neighbourhoods where people knew and trusted their 
neighbours, than in a nearby area with weak social connections.  
 
(Kelly 2012:5).  

 
Kelly (2012) said people with strong social connections live longer because of the 
relationships themselves and not the associated health benefits e.g. increased 
exercise or improved mental health.  
 
Other health issues 
A range of other health issues were associated with social connections. Compared to 
those who have many contacts, authors found people with fewer friendly interactions 
had an increased risk of depression, (Litman 2012; Leyden 2003) suicide and illness 
(Litman 2012). The more integrated people are within their community the less likely 
they are to experience colds, heart attacks, strokes, cancer, premature death of all 
sorts (Putnam cited in Leyden 2003:1546).  
 
According to Kelly (2012), the importance of social connection is most apparent when 
it is absent.  
 

Loneliness can have serious health consequences, with a similar impact to 
high blood pressure, lack of exercise, obesity, or smoking. Loneliness also 
has a major impact on how we assess our own health:…people who feel 
lonely once a day or once a week, rate their personal health much lower than 
people who only feel lonely once a month or once a year.  
 
(Kelly 2012:4).  

 
Vulnerable populations and social connectedness 
 
There was not much literature on vulnerable populations but the existing literature 
indicates some members of the community are more disadvantaged and/or 
vulnerable than others. ‘Largely absent from most debates is an examination of how 
social capital operates for specific subgroups, such as older people’ (Walker and 
Hiller 2007:1155).  
 
The vulnerable group most commonly mentioned in the literature was the elderly for 
whom trust was an important aspect of social interactions. Cleland et al (2008) found 
older people were more inclined to walk for leisure when they trusted people in the 
neighbourhood. Walker and Hiller (2007) found older women felt more secure and 
satisfied living in their neighbourhood when they trusted their neighbours.  
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for older women living alone, trusting and reciprocal relationships with 
neighbours are likely to form an important part of their broader social support 
network and should be recognised in relation to the process of maintaining 
the health of older women living in the community.  
 
(Walker and Hiller 2007:1154).  

 
Although there was not much literature on these groups, the disabled, people with 
young children and those in lower socio-economic areas were mentioned. People 
with young children and those with disabilities had limited access to the range of 
transport options to which other people had access. This can limit their social 
interactions (Environment Canterbury 2010). Compared to people living in better off 
neighbourhoods, those living in more deprived neighbourhoods reported lower levels 
of trust and environments which were not supportive of social interaction (Baum and 
Palmer 2002).  

 

3.2.3 Measurement - social connectedness 

Measures that assess social connectedness are useful in predicting the potential 
negative impacts on social cohesion, social capital, social trust and social 
inclusion/exclusion and potentially the impacts on aspects of wellbeing. However, 
while it is widely recognised that concepts like social capital and social cohesion are 
important in the transport context and they need to be measured, there were few 
studies that actually measured them. Transport appraisals do not cover social 
impacts as well as economic and ecological impacts (Geurs et al 2009). None of the 
literature included in this review measured social connectedness in and of itself; if it 
was measured, it was done so as an aspect of social cohesion or social capital and 
that was only done twice (Mendes de Leon et al 2009; Stanley et al 2011).  
 
In the previous review, Quigley and Thornley (2011) suggested the indicators of 
social connectedness already being used in New Zealand (Ministry of Social 
Development, Quality of Life project) and those from Hart (2007) are a useful starting 
point for considering appropriate and useable indicators for social connectedness in 
the transport sector (Appendix H). They are essentially questions that got residents 
to report on their perception of cohesion in their community, as well as how often 
they saw friends, family etc. Consideration should be given as to how they could be 
adapted to the transport context.   
 
Study descriptions of methods used to measure social connectedness 
Much of the literature mentioned that social concepts and impacts are difficult to 
measure because they are complex (there are many aspects to consider), subjective, 
abstract, and many of the qualities used to measure these concepts are intangible 
(e.g. trust) (Currie & Stanley 2009; Frank et al n.d.; Kelly 2012; Turok et al 2006). 
Geurs et al (2009) noted ‘there are difficulties in translating theoretical concepts from 
social sciences to measurable indicators and empirical evidence’ (p.83-84). There is 
no broad agreement on the measurement of any of these terms let alone aspects of 
social connectedness.  
 
Some studies measured elements of social connectedness but were not about how 
people moved around. Some measured elements of social capital and social 
cohesion but did not include social interactions, networks or relationships. Of the 53 
papers included in the review in total, only five actually measured elements of social 
connectedness in relation to transport. The studies are briefly described below. 
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Leyden (2003) 
This cross sectional survey study examined whether pedestrian-oriented 
neighbourhoods encouraged levels of social capital in various types of 
neighbourhoods i.e. city neighbourhoods, older mixed-use suburbs, and modern 
automobile-dependent suburbs.  
 
Leyden measured elements of social capital (including how well residents knew their 
neighbours, political participation, trust or faith in other people, and social 
engagement) to see how social capital influenced ‘neighbourhood walkability’. For 
the purposes of this review on social connectedness, we are interested in the first 
and last measure of social capital as they relate to social interactions.  
 
The indicators were measured using ratings and an index score. ‘Know neighbours’ 
was measured by respondents rating how well they knew their neighbours from not 
at all – extremely well. ‘Social engagement’ was measured by the sum of responses 
to the following four questions which provided a ‘Social Index’ score for a 
respondent’s degree of ‘social engagement’: 
 

 how often they got together with friends 

 the number of times (in the past 2 weeks) they had gone ‘out to a pub or 
restaurant with friends’ 

 the number of times they had invited friends into their home ‘for company, 
tea, or a meal’  

 the number of times they had gone to a friend’s home ‘for company, tea, or a 
meal.’ 

 
The study found residents living in living highly walkable neighbourhoods scored 
higher on all measures of social capital than those living in less walkable 
neighbourhoods. In addition, the more places respondents reported being able to 
walk to within their neighbourhood, the more likely they were to be engaged with 
others socially (Leyden 2003).  
 
Cleland et al (2008) 
Cleland et al (2008) measured whether the social environment was associated with 
mothers’ walking for leisure and transport. This study was the only longitudinal study 
in this review. It used data from existing surveys; the first they considered to be the 
baseline survey and the second, two years later, was a follow up survey. Like Leyden 
(2003), they used a scale to measure participants responses (strongly agree to 
strongly disagree) about aesthetics, physical infrastructure, road safety, access and 
facilities, and the social environment. The questions on the social environment were 
related to interactions, networks and relationships and included:  
 

1. people around my neighbourhood are willing to help their neighbours  
2. this is a close-knit neighbourhood  
3. people in this neighbourhood can be trusted 
4.  I know many people in this neighbourhood  
5. this neighbourhood/community is a good place to raise children. 

 
Responses were then collapsed into ‘agree’ (strongly agree, agree) or ‘other’ 
(neutral, disagree, strongly disagree). The study found different elements of the 
environment were generally associated with different types of walking. Women were 
more likely to walk for leisure when there were ‘enjoyment features’ such as limited 
public transport, quality of local facilities, and trusting people in their neighbourhood. 
Mothers were more likely to walk for transport when there were ‘practical features’ 
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such as alternative routes, pedestrian crossings, traffic slowing devices as well as the 
quality of local facilities.  
 
Mendes de Leon et al (2009) 
Mendes de Leon et al (2009) examined the role of neighbourhood social conditions 
and walking among older people living within a neighbourhood. Their study involved 
a survey that sought to assess ‘neighbourhood conditions’, ‘social connectedness’, 
‘degree of social interactions and exchange between people’ and ‘perceived 
problems related to safety and signs of physical neglect in the neighbourhood’. 
Respondents were asked about: 
 

 neighbourhood conditions: a set of structured questions on specific 
neighbourhood features and conditions derived from previous research  

 degree of social connectedness to others in the neighbourhood and degree of 
social interactions and exchange a person perceives among neighbourhood 
residents in general: assessed by six items (e.g. do you know neighbours by 
name; neighbours with whom you can have a friendly talk; neighbours taking 
care of each other; neighbours and friends talking outside) 

 degree to which a person perceived problems related to safety and signs of 
physical neglect in the neighbourhood: assessed by seven items (e.g., poor 
sidewalks and broken curbs, vandalism). 

 
Note not all the questions were listed in the paper. 
 

‘Responses to each question were z scored and averaged across questions 
to create individual-level summary measures of perceived neighbourhood 
social cohesion and disorder’ (Mendes de Leon et al 2009:159).  

 
This study found that on average, older adults who lived in socially cohesive 
neighbourhoods reported high levels of walking. It also found that the condition and 
appearance of the neighbourhood may deter older people from walking if they felt 
unsafe. This Chicago study was by far the largest with 4317 participants but it did not 
include a comprehensive section on the results. It was one of the only studies to refer 
to ‘social connectedness’.  
 
Stanley et al (2011) 
This Australian study looked at the association between an individual’s travel 
patterns, His/her risk of social exclusion and self-assessed wellbeing in Melbourne. 
The authors used data from an existing survey and additional home interviews that 
some respondents opted participate in. This paper had the most detail around how 
the indicators were measured. Social exclusion was the main outcome. There were 
five dimensions thought likely to indicate a person’s risk of social exclusion: 
household income, employment status, political activity, participation, and social 
support.  
 
Multiple elements of social capital were measured including political activity, 
participation (e.g. sporting or exercise event) and social networks. Social networks 
were assessed by the frequency with which respondents kept in touch with: 
 

 those close to them (members of near and extended family, friends/intimates) 

 those in a slightly wider circle (neighbours, work colleagues, people 
associated with groups in the community such as church, sporting, clubs, 
school self-help or voluntary groups)  

 distant associations e.g. government officials and community leaders 
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Participants were also asked about the extent to which they trusted people in general 
and their beliefs about reciprocity. The social network, trust and reciprocity measures 
were rated for various groups on frequency of interaction (e.g. never saw close 
family members) rather than on a continuous scale (Stanley et al 2011).  

 
the modelling process suggests if any particular answers with respect to 
frequency of contact appear to be significantly associated with the dependent 
variable, risk of social exclusion will increase, for any particular group. 

 
(Stanley et al 2011:793).  

 
Community connectedness was measured by answers to the question, ‘I think my 
neighborhood is a good place for me to live’. ‘Answers were measured on a seven 
point scale, from ‘strongly disagree’ to ‘strongly agree’ and, for modeling purposes, 
responses were treated as reflecting a continuous variable’ (Stanley et al 2011:793). 
This measure was taken from the Sense of Community Index developed by Sarason 
(1974) and refined by McMillan and Chavis (1986). 
 

While the Index measures different aspects of community attachment, there 
was found to be a high correlation between the overall Index and the 
particular component indicator that was used, such that would suffice for 
analysis purposes.  

 
 (Stanley et al 2011:793).  
 

The study found being mobile, having frequent contact with family members, trusting 
people and having a relatively higher income was associated with a reduced risk of 
social exclusion.  
 
 
What does this tell us about the measurement of social connectedness? 
 
Study type 
Surveys, the main method of collecting information, were reliant on self reported 
information. This has its limitations (e.g. recall bias) but can be a cost effective way of 
gathering information from a lot of people.  
 
Much of the literature was cross sectional so only provided a ‘snapshot’ of the 
measure for the particular population studied at a point in time. Cross sectional 
studies do not prove causality so it is difficult to establish a clear causal pathway as 
discussed above. Thus it is possible that wellbeing may lead to people perceiving 
their neighbourhood to be more cohesive or connected, rather than the other way 
around. There is good reason to think that may be an important part of the picture; 
the more you get out and about, the more connected you feel, and the healthier you 
are. 
 
Handy (2007) said researchers need to move away from doing cross sectional 
designs, which only compare travel behaviour in one community to that in another, to 
doing more longitudinal studies which track changes in travel behaviour over time. 
Currie and Stanley (2009) said measures are needed across time because these are 
not static concepts and require a multi-dimensional approach to capture the elements 
involved.  
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The one longitudinal study did not measure a concept like social connectedness, 
social capital or social cohesion per se. Instead, it looked at the ‘physical and social 
environment’; whether perceptions of the physical and social environment were 
associated with mothers walking for leisure or transport. The only indicator relevant 
to this review was the ‘social environment’ indicator which had five questions that 
touched on elements of social connectedness but did not look at them in any depth.  
 
It is worth noting that quantitative data alone may miss capturing the depth of 
people’s experiences (Stanley et al 2011). Qualitative approaches are also very 
useful.  
 
Measures and indicators 
Generally, the most common concept measured was social capital. As explained 
above, social capital has three elements: networks, participation and reciprocity. The 
elements of social connectedness measured were mostly found under the ‘network’ 
component of social capital but were often scattered amongst all three elements. 
Other measures included social cohesion and social exclusion. Broader measures 
were about the physical environment and wellbeing i.e. links between public places 
and wellbeing, and the social environment and walking for leisure/transport.  
 
With multidimensional and contested concepts such as social capital, it can be hard 
to compare studies as there are numerous different approaches to measure. Some 
studies use single indicators as a proxy for social capital e.g. participation in 
communities or voting. Others use multiple indicators reflecting specific dimensions 
of the overarching concept; others create a single measure that is aggregated from a 
number of indicators e.g. NZDep is an aggregate of nine variables. Researchers are 
often constrained by the data and resources available to them, as well as their 
understanding of the concept being measured.  
 

While all studies were ultimately about wellbeing, only Stanley et al (2011) measured 
wellbeing using specific indicators. Elements of social connectedness are evident in 
both sets of indicators i.e. ‘community connectedness’ and ‘relationships’ are 
indicators for ‘subjective wellbeing’ and ‘positive relations with others’ is an indicator 
for ‘psychological wellbeing’.  
 
Questions asked 
Questions were similar and tended to seek information on how long people had lived 
in the area, how well neighbours knew each other (knowing names, talking to one 
another, levels of trust, levels of mutual care), sources of support, social networks 
(frequency of social contact, who they saw, where their networks were). This 
information was primarily collected using surveys. Currie and Stanley (2009) said 
questions in surveys ‘explore the nature and scale of social networks and user-stated 
perceptions of trust and reciprocity’ (p.532).  
 
Other information tended to be collected using one-on-one interviews or discussion 
groups. It included: perceptions and experiences of neighbourhood, perceptions of 
the social dimension of public spaces, experiences of local neighbourhood, and the 
importance of seeing and meeting people when out and about.  
 
Methods used 
There was no consistent method of measuring the indicators however many were 
measured using a rating scale e.g. Likert-scale (“not at all important” / “strongly 
disagree” - “very important” / “strongly agree”). Discrete and continuous scales were 
used depending on the information sought. Most scores were combined to give an 
overall rating. Currie and Stanley (2009) noted that ‘questions in surveys typically use 
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rating scales to identify the extent to which respondents ‘agree with a particular 
aspect of [social capital]. They also measure interaction with others to identify the 
nature of social networks’ (p.532-533).  
 
Stanley et al (2011) said rating scales are useful for indicating associations but 
research measured in this way does not show how the rating can be improved or 
how policy initiatives, for example, may increase social connectedness or whatever is 
being measured.  
 
Some studies used thematic analysis to ascertain levels of social capital for instance. 
This type of thematic analysis is typically used to analyse qualitative data which is 
often collected and analysed for quite a different purpose than quantitative data.  
 
The multidimensional nature of social connectedness and related terms make them 
difficult to measure. The BTRE (2005) said indicators should be measured in 
multidimensional terms to reflect the multidimensional nature of social capital. They 
noted that the process of analysing and drawing overall conclusions from a large set 
of questions can be complex. Considering alternative methods or a range of methods 
may be useful. Cambridge Systematics (2008) noted ‘Most community effects 
are…indirect and cumulative because they are part of a web of interactions that do 
not neatly fit into ‘stovepipe’ assessments of individual impacts’ (Cambridge 
Systematics 2008:2).  
 
The BRTE observed: 
 

Surveys of individuals serve as the most common source of information for 
empirical studies of social capital, and can be aggregated to provide an 
overview of social capital for a community [but only if there are a reasonable 
number of respondents for each community so it can be aggregated]. Other 
common information sources for empirical studies include collection of data 
directly from organisations or communities, experimental methods and 
qualitative approaches. Much of the empirical literature adopts a suite-of-
indicators approach to analysing social capital. The main advantage of this 
approach lies in its capacity to reflect the multidimensional nature of social 
capital, but the number and type of indicators varies widely across studies. 
The suite-of-indicators approach has been used to analyse the nature of 
social capital in a community, to assess trends in social capital over time or to 
compare social capital across different communities.  
 

(p.45).  
 

3.2.4 Where to from here? 

Given the lack of information on how to measure social connectedness in the 
transport context, it is difficult to prescribe where to go from here. The literature 
search has indicated other sectors have measured social connectedness. We 
therefore recommend looking at what has been done on social connectedness in 
other sectors to see what can be applied to the transport context.  
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 Appendices 

Appendix A: Summary of results from the databases 

 

Databases Initial 
results 

Abstracts 
kept 

Full text 
retrieved and 
read 

Campbell Collaboration 18 0 - 

CINARL  2663 3 3 

Cochrane Database of Systematic 
Reviews (CDSR)  

101 0 - 

EBSCOhost 336 0 - 

Google Custom Search - KM 18,314 17 11 

Index NZ  3 2 2 

Informit (includes ATRI)  285 16 11 

Medline  644,319 1 - 

NZTA Library Catalogue 9 3 3 

Proquest 521,802 5 1 

PsycINFO  510,879 2 1 

Science Direct  40,949 8 2 

Scopus 1882 13 5 

Transport Database 114 40 23 

TRID TRIS and ITRD database  1000 103 43 

Web of Science – Social Science 
Citation Index (via Web of 
Knowledge) 

67,668 5 2 

 

TOTAL: 197 107* 

 
*Note that more papers were excluded once the paper had been read and the search 
criteria applied to the whole text.  
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Appendix B: Data selection checklist  
 
For abstracts to be included they… 
 
Must answer yes to ALL of the following: 
 

A. Is it in English? 

B. Is it about how people move around? E.g. walk, cycle, drive, bus, train. 

C. Is it in NZ, Australia, Canada, US or UK? 

 
AND  
 
Must answer yes to at least ONE of the following:  
 

1. Does it contribute to understanding how people’s movements affect/impact upon 
social connectedness?  

- relationships, interactions and networks 

2. Does it contribute to understanding how people’s movements affect/impact upon 
community severance?  

- services, facilities, amenities, physical barriers, traffic flow separation 

3. Does it measure social connectedness? E.g. relationships, networks and 
interactions between people 

4. Does it measure community severance? E.g. services, facilities, amenities, 
physical barriers, traffic flow separation 
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Appendix D: Contemporary definitions of community 
severance in the literature  

 

Definition Source 
The separation of residents from facilities and services they use 
within their community, from friends and relations and perhaps from 
place of work as a result of changes in road patterns and traffic 
levels. 

Department of Transport Manual 
of Environmental Appraisal, 
1983. Government guidance. 

Separation of adjacent areas by road or rail infrastructure or heavy 
traffic, causing negative impact on human beings or flora and fauna. 

Standing Advisory Committee 
on Trunk Road Assessment, 
UK, 1986. Government 
research. 

The sum of the divisive effects a road has on those in the locality. Clark et al, UK, 1991. 
Government research. 

The separation of residents from facilities and services they use 
within their community caused by new or improved roads or by 
changes in traffic flows. 

Highways Agency, UK, 1993. 
Government guidance. 

The range of community effects from small increases in journey 
lengths or times through to the situation where journeys are no 
longer made, or alternative facilities are visited because of the 
additional inconvenience, delay or danger caused by the barrier or 
because the barrier is perceived to be impassable. 

Chinn and Davies, 1995. 
Government research. 

The divisive effects that result from the provision and use of 
transport infrastructure. 

Tate et al, 1997, New Zealand. 
Government research. 

Separation of people from facilities and services they wish to use 
within their community due to obstacles to access such as busy 
roads. 

NZ Transport Agency, 2009, 
New Zealand. Pedestrian and 
planning guidance. 

The dislocation and alienation a community feels as a result of roads 
which sever communities or hinder access  

Transfund New Zealand Project 
Evaluation Manual 1995)  

The positive or negative effects of a scheme on the ability to move 
around on foot bicycle or horseback. It reflects in particular the 
improvement in or deterioration of the ability of the community to 
cross major road or rail links and thereby reach local destinations. 

Scottish Executive, 2001, 
Scotland. Government 
guidance. 

Reduced access to local amenities and disruption of social networks 
caused by a road running through a community 

Scottish Health Impact 
Assessment Network (2008) in 
Thomson et al (2008) 

The impact of high levels of traffic on the 'liveability' of a street. 
Where traffic dominates a street environment, the noise, danger, and 
physical obstacle of a 'river of traffic', can lower the quality of life and 
sense of community by preventing children playing outside, making it 
difficult for neighbours to meet, talk, and walk. 

UK House of Commons. 
Seventh Select Committee 
Report on Transport. 

The impacts of new or wider highways. Litman et al, Victoria Transport 
Policy Institute, 2010, Canada. 
Chapter in web book. 

 
(Quigley and Thornley 2011) 
 
Other authors split community severance into several sub components/dimensions 
and defined those, presented in the table below.  

 
Definitions of sub-components of community severance (Quigley and 
Thornley, 2011) 
 

Term Definition Source 
Physical 
severance 

The physical changes to the ability of people to move 
around the locality, particularly on foot or by bicycle 

Read and Cramphorn, 
2001. Research paper. 

Physical 
severance: 
mobility 

The ability of an individual or type of individual to move 
about [includes both individual attributes such as ability to 
walk or drive; and transport attributes such as transport 

Tate, 1993, New 
Zealand. Research 
paper 
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system performance]. 

Static 
severance 

A man-made [physical] structure that artificially divides an 
area into two separate parts so that it is difficult for one 
side to interact with another. 

Guo and Black, 2000, 
Australia. Research 
paper. 

Dynamic 
severance 

Traffic flow along a road acting as a dynamic barrier 
impeding the movement of pedestrians crossing the road. 

Guo and Black, 2000, 
Australia. Research 
paper. 

Land-locked 
communities 

A community with a barrier that had to be crossed on 
each occasion to reach a service, substitution of services 
was not possible  

Kirby, 1981, Australia. 
Road assessment 
inquiry. 

Bisected 
communities 

A community with a barrier that did not have to be 
crossed to reach a ‘substitute’ service, by definition a 
second best service 

Kirby, 1981, Australia. 
Road assessment 
inquiry. 

Physical 
severance: 
accessibility 

The opportunity that an individual, or type of person, at a 
given location possesses to take part in a particular 
activity or set of activities. 

Tate, 1993, New 
Zealand. Research 
paper 

Social 
severance 

The wider social effects arising from physical severance Read and Cramphorn, 
2001. Research paper. 

Psychological 
severance 

Feeling of being cut off [to a facility or community]. Tate, 1993, New 
Zealand. Research 
paper 

Physical 
severance: 
amenity issues 

The development of a feeling of general unease from real 
or perceived effects. For example, perceived danger, 
noise, pollution, visual intrusion, unpleasantness, lifestyle 
disruption and pedestrian delay. 

Tate, 1993, New 
Zealand. Research 
paper 

Barrier effect Delays, discomfort and lack of access that vehicle traffic 
imposes on pedestrians and cyclists. 

Victoria Transport Policy 
Institute, 2010, Canada. 
Chapter in web book. 

 



 70 

Appendix E: Methods and tools for measuring community 
severance  

 
The methods and tools for measuring community severance below were taken from 
the Quigley and Thornley (2011) review.  
 
When searching the literature for methods, tools and indicators to measure 
community cohesion and community severance, it was clear that two distinct types of 
measurement were described. Firstly, those measuring a baseline of community 
cohesion or severance. And secondly, those taking that baseline information and 
manipulating it in some way to predict future community cohesion and severance.  
Both components are critical for assessment studies, where a new road is proposed 
and a contractor may be required to not only assess baseline community severance, 
but also predict future community severance if a road option proceeds. Only the 
baseline data is needed for an indicator for monitoring however.  

The methods and tools described below are largely assessment procedures 
recommended in various countries used to assess the potential community 
severance impacts of a proposed new road, or change in traffic conditions to an 
existing road. As such they have approaches that determine the baseline (existing 
situation); and then attempt to predict changes to the baseline via manipulation of 
existing data. To manipulate the existing data, new data to inform the assumptions 
underpinning the data manipulation is required.  

 

4.4.1 The Manual of Environmental Appraisal (1983, Department of Transport, 
UK) 

This manual sets out a process for undertaking an environmental appraisal of new 
transport projects in the United Kingdom. It lists 11 impacts, one of which is 
community severance. The manual suggests that roads will not only create new 
severance but also ‘heal some divisions’, thereby reducing community severance. 
The manual suggests that the two effects, working in opposite directions, should not 
be allowed to offset each other. Instead, each should be described separately. The 
manual describes a qualitative approach that delivers a four stage classification of 
severance – none, slight, moderate, severe.  Despite a wide definition of severance, 
the data collected is: 

 changes in pedestrian distances to key facilities, and 

 changes in vehicle journey times to key facilities. 

Field officers using their local knowledge or via interviews with facility managers 
determine the number of people likely affected from the local community. 
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4.4.2 Standing Advisory Committee for Trunk Road Appraisal (1986, UK) 

SACTRA left the basic appraisal structure of the Manual for Environmental Appraisal 
(above) intact, but made two additional recommendations for community severance: 

 Delays to pedestrians as a symptom of severance should be included within 
the economic evaluation. 

 Particular attention should be placed on vulnerable groups in society, 
particularly focusing on access to facilities required by such groups living 
within particular catchments [areas]. The size of relative disadvantage could 
then be described.  

A worked example was described in the document, and unfortunately severance was 
poorly dealt with in the economic evaluation where pedestrian delay was not 
modelled on a matrix of trips, but instead specific crossing points on the main street. 
Vehicle trips were modelled using a matrix of trips. Also, the catchment area for 
vulnerable groups was described as that within half a mile of the town centre, which 
one reviewer described as an arbitrary cut-off that is more likely to relate to the 
distances central city car drivers would walk after parking their cars, rather than real-
life catchments of vulnerable groups (Clark et al, 1991). 

 

4.4.3 London Assessment Studies (1986) 

The Department of Transport commissioned groups of consultants to assess four 
parts of London and each covered community severance in some manner, but on 
existing infrastructure, not planned new infrastructure. Key methodological 
components included in different studies were: 

 Two studies defined populations and sub-population groups that were most 
likely to be vulnerable. This was combined with lists of facilities (post offices, 
doctors, railway stations, shops, hospitals etc) to which groups would most 
likely require access. Trip beginnings and ends were therefore described, but 
actual measurement or estimation of numbers of trips was not done. Instead it 
was a theoretical ‘propensity for severance’ that was qualitatively described, 
rather than actual severance. 

 In one study, the list of facilities (described as attractors) was split into four 
groups based on the volume of pedestrians using them. 

 One study focused on delays at crossing points – counting and classifying the 
physical attributes of pedestrian crossings. From this they identified crossing 
points that were a current problem. 

 Two studies used a 400m reasonable walking distance to community facilities 
to describe the catchment. The reviewers were ‘unhappy with this definition’ 
as they believed the variance about the mean would likely be large and that 
substantial numbers of people would be disregarded. They also thought 400m 
would be an overestimate in high density areas and an underestimate in 
others (Clark et al 1991). Both studies used the number of people within the 
defined catchment but on the wrong side of the road link to define gross 
severance. This severance was then related to trip length to give a severance 
density. 
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4.4.4 Appraisal of community severance (Transport Research Laboratory, 
1991) 

This report (Clarke et al, 1991) drew on the previous studies above and described 
three essential components for assessing potential community severance: 

8. Defining the facilities to which access is potentially impaired – health, 
education, services, social, leisure, shops and transport facilities (full list in 
Appendix 1). The authors noted that within the London studies when a 
reduced list was used, underestimation of community severance was 
described. 

9. Defining facility catchment areas from which users may be drawn – 
boundaries to catchment areas should be halfway between the existence of 
the nearest alternatives and not be bound by 400m limits 

10. Estimating the total and vulnerable populations within those areas 

- groups without full mobility (those aged over 70 years; families with 
preschool children; wheelchair users) 

- groups with a need for safety (school children; people with disabilities; 
other adults) 

- groups depending on the locality (ethnic groups; low income households) 

- other less vulnerable groups (while not as vulnerable as the groups 
above, the balance of the population is not invulnerable). 

Assessment would then entail: 

 understanding the numbers of people in each vulnerable category; 

 a qualitative assessment by field officers of difficulties likely to be 
encountered (as in the Manual of Environmental Assessment); 

 counting the number of trips made to each of the specified facilities  

Again, this would be a theoretical ‘propensity for severance’ that was qualitatively 
described (but in more detail than previous studies), rather than actual severance. 
This would avoid the additional work of having to map individual trips that the author 
suggests would add little to the qualitative manner of results. 

 

4.4.5 Proposal for a severance index (1991, Transport Research Ltd, UK) 

Clarke et al (1991) proposed a severance index be developed. It appears not to have 
occurred and would have required substantial, though finite resources. It was to use 
the work above as a framework and then multiplied that data firstly against traffic 
density of the road and multiplied it secondly against the presence and acceptability 
of mitigation factors. It would produce a separate index for each facility and for each 
vulnerable group, allowing the scores to be summed to give a total score for each 
scheme. 
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4.4.6 Design Manual for Roads and Bridges Part II Environmental 
Assessment (1993,  
Department of Transport, UK) 

This manual replaced previous assessment requirements in the UK for new transport 
projects. This section of the manual is still current as of April 2011. The manual 
describes a three step process relevant to community severance, to: 

 map journey length and local travel patterns using two different methods: 

- identify catchments of key facilities and count pedestrian movements at 
important locations, with a particular focus on children, the elderly and 
other groups with reduced mobility. 

- measure travel via origin and destination surveys at important locations, 
with a particular focus on children, the elderly and other groups with 
reduced mobility 

These are then drawn on a map together with all roads for which traffic 
volumes will change by more than 30% (arbitrary number). Changes in travel 
are assessed on a route by route basis assuming people will travel to the 
nearest destination via the shortest route. 

 describe changes in amenity – described qualitatively by field officer; 

 determine new severance or relief from existing severance – on analysis of 
the information from the two steps above, a calculation of the number of 
people affected and the magnitude of effect is provided. That is further 
summarised into categories of slight; moderate and severe (see Appendix 2 
for example). 

 

4.4.7 Barrier effect and risk perception effect (1992, Road Directorate, 
Denmark) 

Tate (1997) describes a quantitative severance assessment undertaken in Denmark 
that is derived from the sum of two effects, a barrier effect and a risk perception 
effect. The final numeric is monetised to give the economic cost of severance, 
although the basis for this valuation is not presented. Data required for the 
calculation include: 

 average daily traffic; 

 proportion of heavy vehicles; 

 number of pedestrian crossings, subways or other facilities; 

 length of road  

 average traffic speed 

 weighting of relative importance of various land uses, i.e. it is 4 times more 
important to cross the road to access shops than a recreation space; 

 “risk impact adjustment factors” for cyclists and vehicles that are arbitrarily set 
at 50% of the value of noise nuisance effect. 

Tate (1997) describes that no distinction is made between more or less sensitive 
users. Despite the highly complex mathematical formulas used to calculate 
severance Tate (1997) states ‘Not surprisingly […] the valuation of severance effects 
were approximately half the value of noise”. Presumably he is referring back to the 
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arbitrary risk impact adjustment factor that is set at 50%, implying that it is the 
determining variable.  

 

4.4.8 Assessing Barrier Effects (Swedish National Road Administration, 1986, 
Sweden) 

Tate (1997) describes a quantitative barrier effect assessment undertaken in Sweden 
derived from the sum of two effects, the disturbance resulting from a barrier to 
transverse movements and a longitudinal barrier effect on cyclists travelling down the 
road being passed by moving traffic. The final numeric is monetised to give the 
economic cost of severance. Substantial data is required for the complex 
calculations. Tate (1997) could not gain access to the full methods, and this may 
explain why the equations presented do not have all of the equation terms described 
and are therefore not possible to describe here fully. As with the Danish work, 
correction factors and numerous other ‘weights’ built into the equations would likely 
have a greater impact on the final result than the direct data itself. 

The monetisation of the final numeric is different for different ages. The value of the 
disturbance for those aged 7-9 years is four times higher than the value of 
disturbance for those aged 13-65 years. Tate (1997) believed that this was because 
when a barrier is imposed, children aged 7-9 years must either abandon their journey 
or be accompanied by an adult. He states ‘A child’s trip to school is essentially 
inelastic. If due to increased traffic volumes a child is not allowed to walk 
unaccompanied the alternative is a change of mode to an escorted journey”. 
Obviously the escorted trip could be via the same mode, i.e. accompanied walking, 
or via a new mode, such as vehicle travel by the parent and child. He also describes 
that some trips are likely to be more elastic than others. School trips must be taken 
(inelastic), whereas trips to the park would be more likely to be elastic, and therefore 
suppressed if a new barrier is presented. 

 

4.4.9 A proposed New Zealand Evaluation Framework (1997) 

Tate (1997) was funded by Transfund New Zealand to set out the beginnings of a 
framework for the evaluation of community severance in New Zealand. He concluded 
by stating it needed pilot testing and some of the information gaps likely to be 
encountered required research to fill them before proceeding. It does not appear that 
the framework was adopted. The framework had a three step process: 

1. Identify and map key destinations and catchments, particularly for young 
children and the elderly. Community consultation was recommended to 
identify additional walking patterns and to generate a community concern 
model based on data collected from parents about whether they would allow 
a child to cross a road unaccompanied. The purpose of this was to identify 
areas where social severance may be a problem. 

2. Observe or use surveys to determine current trip patterns. Trip patterns and 
crossing movements are classified for different users groups such as children 
(accompanied and unaccompanied), elderly, those mobility impaired and 
adults. Calculations are then used to determine the ‘change’ in trip patterns if 
assessing a new road. However ‘barrier effect’ and ‘potential need’ are part of 
those equations and these terms are not described. 

3. Calculate the probability of a child being allowed to cross the road 
unaccompanied. This requires data on the age of the child, average weekday 
traffic, mean spot speed of traffic and survey data from parents about whether 
they would allow their child to cross a particular road unaccompanied.    
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4.4.10 Quantifying the social severance impact of roads: A proposed New 
Zealand approach (2001) 

Read and Cramphorn (2001) were commissioned by Transfund New Zealand to 
suggest an approach for quantifying the social severance impact of roads.  This work 
described an approach based on willingness to pay and willingness to accept values 
that would need to be generated for different elements of road projects, for both 
pedestrians and cyclists. Read and Cramphorn (2001) noted that the development 
work would be substantial and had numerous difficult issues to overcome if it is to be 
undertaken. It would involve focus group work to understand how people would react 
to road and traffic changes; and further surveys about stated preference, again 
asking communities how they would react to road and traffic changes. Fortunately 
such work would only need to be undertaken approximately every 5 years, as the 
results would be able to be used throughout New Zealand on multiple projects. The 
preferences of different population groups would be required. 

Read and Cramphorn (2001) go on to suggest that the data collected above could 
then be used to calculate willingness to pay and willingness to accept data for each 
project, via complex statistical modelling.  

The authors also stated ‘the internationally accepted approach to assessing physical 
severance is qualitative’, which would provide a broader understanding of social 
consequences than would be provided by the analytical framework suggested by 
themselves. Read and Crampton (2001) noted that the research would be expensive, 
but also stated that the significance of severance is unlikely to be described 
appropriately without some form of substantial research.  We were unable to find 
evidence of the above research being undertaken. 

 

4.4.11 New Zealand Transport Agency Minimum Standard (Z/19) (2011), Social 
and Environmental Management Form (PSF/13) (2011) and Professional 
Services Guide (PSG13) (2010). 

The Minimum Standard Z/19 – Social and Environmental Management specifies that 
when identifying the social and environmental effects (including opportunities) of 
each road option, the consultant must undertake certain actions. Those include 
establishing and keeping an up to date copy of the PSF/13 (discussed below); and 
‘for each new road option considered, the Consultant shall identify: 

 The potential social and environmental effects of each option including 
opportunities to improve social and environmental outcomes; and 

 The degree of potential effect (before mitigation) in the most affected area(s) 
of each option’. 

The social and environmental issues against which each option shall be screened 
include several that are relevant to community severance: 

 Noise 

 Air quality; 

 Social responsibility; 

 Visual quality; 

 Vibration; 

 Cycling infrastructure; 

 Cycle crossing facilities; 

 Walking infrastructure; 

 Pedestrian crossing facilities; 

 Bus related infrastructure; 
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For the preferred option (and any other options required), the consultant must 
prepare a Social and Environmental Assessment and complete the relevant sections 
of the PSF/13. The term ‘severance’ is not present in Z/19 explicitly. 

The PSF13 – Social and Environment Management Form is completed for each NZ 
Transport Agency project as part of the application to gain resource consent for a 
new road project. There are two stages, a social and environmental screen; and a 
social and environmental assessment. One of the issues (of many) that are required 
to be considered includes ‘Social Responsibility, e.g. social severance, social 
interaction, connectivity.’ No further definition of these terms exists in the document, 
nor in the guidance document PSG13. As can be seen from Z/19 (above), many 
other issues are indirectly relevant to community severance, and either directly or 
indirectly relevant to community cohesion.  

During the social and environmental screening step, the consultant to NZTA is 
required to ‘Describe the potential social and environmental effects of the option, 
including where the option may improve social and environmental outcomes” and 
classify the degree of effect as high, medium, low or not applicable. 

The social and environmental assessment step requires the NZTA consultant to “List 
all legal requirements and relevant Transit social and environmental objectives” and 
to “List actions to be taken to meet specific social and environmental requirements 
and objectives and address all effects identified. Include an estimated cost.” 

Certainly these two documents (Z/19 and PSF/13) are enabling in that they provide 
ample scope to allow assessment of community severance and community cohesion, 
if and when deemed applicable. However these documents are not guidance 
documents for practitioners, that is presented below. 

The Professional Services Guide (PSG13) provides guidance on meeting the 
requirements in the NZ Transport Agency’s Minimum Standard Z/19 - Social and 
Environmental Management (SEM) and completing the NZ Transport Agency’s 
Social and Environmental Management Form PSF/13. Neither community severance 
nor cohesion are explicitly mentioned or defined, although ‘Social Responsibility’ is 
one of the headings stipulated in the guidance for the screening stage. No definitions 
are provided. Helpfully, a completed-PSF/13 example is provided as an appendix to 
the guidance. Under ‘Social Responsibility’ it lists an ‘example effect’ as ‘reduced 
access for the community to the estuary during construction’. However, it does not 
describe the definition used, the data accessed or what was being assessed. 
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Appendix F: Summary of methods for measurement of 
vulnerable populations 
Four authors described methods for the measurement of severance of vulnerable 
populations – a summary of these methods are given below: 
 
Quigley and Thornley (2011) suggest the following as a way forward for a 
community severance index for vulnerable populations: 

1. Define the facilities to which access is typically desired – health, education, 
services, social, leisure, shops and transport facilities. 

2. Define facility catchment areas from which users may be drawn – boundaries 
to catchment areas should be halfway between the existence of the nearest 
alternative. 

3. Estimate the total and vulnerable populations within those areas: 

 groups without full mobility (mobility-restricted older people; families with 
preschool children, people with disabilities who have restricted mobility) 

 groups with a need for safety (school children (accompanied and 
unaccompanied); people with disabilities and all other adults (who also 
need safety) 

 groups depending on the locality (ethnic groups; low income households) 

 Maori and Pacific populations 

4. Assessment would then entail: 

 a qualitative assessment by contractors/field workers and representatives 
of the community (clubs, societies, iwi etc) of difficulties likely to be 
encountered for each of the above groups regarding crossing and 
travelling along roads. 

 describing changes in comfort and attractiveness of local area – 
described qualitatively by field officer. Also include data from other 
assessments such as noise, air quality, visual quality, vibration and 
infrastructure. 

 counting the number of trips made to each of the specified facilities, and 
use of origin/destination surveys for each of the above groups. 

 purposive sampling of vulnerable groups to ensure representation (see 
Bradbury, 2007) 

 mapping of above data; together with all new roads, roads removed 
and/or roads with additional traffic flow (arbitrarily set at 30% change). 

 assessment of changes in travel on a route by route basis assuming 
people will travel to the nearest destination via the shortest route. A 
calculation of the number of people affected from each subgroup and the 
magnitude of effect would be provided (of new severance or relief from 
severance). That can be further summarised into categories of slight; 
moderate and severe (Department of Transport UK, 1993) modified for 
New Zealand. Modification should consider weighting for additional impact 
on children as per Swedish National Road Association, 1986). 

This would provide a rich qualitative description of actual severance backed up by 
basic numeric counts and GIS information.  
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Mindell and Karlsen (2012) suggest a very similar approach combing several 
indicators proposed by the Standing Advisory Committee on Trunk Road 
Assessment (SACTRA) and the Transport and Road Research Laboratory (TRRL). 
Involving: 
 

1. Identifying vulnerable groups – because of lower physical mobility (elderly, 
disabled or pre-school children), higher safety needs (school children, the 
disabled and other vulnerable adults), or because of locality dependence 
(certain ethnic groups, religious groups and low income groups) 

 
2. Identify the facilities they are likely to use 

 
3. Determine the catchment area for each facility 

 
4. The number of people living within the area but separated from the facility by 

major roads would for a measure of severance.  
 

5. The matrix needs to take into account traffic density and the presence and 
acceptability mitigating factors such as crossing facilities. 

 
Web Transport Analysis Guidance (WebTAG) Depatment for Transport UK 
www.dft.org.uk/webtag 
Geurs et al., 2009 reviewed two appraisal guidance frameworks for assessing social 
impacts, the UK transport appraisal guidance (WebTAG) and the Dutch Appraisal 
Guidance (OEI).  The authors conclude that the UK guidance includes a much 
broader spectrum of social impacts.  The Dutch guidance focuses on quantitative 
measurements and monetary valuation whereas the UK guidance deals with an 
important range of social impacts through qualitative and quantitative measurement 
(Geurs et al., 2009).WebTAG is the UK Department for Transport’s website for 
guidance on the conduct of transport studies updates the Design Manual for Roads 
and Bridges Part II Environmental Assessment (1993, Department of Transport UK) 
referenced by Quigley and Thornley (2011), Appendix x. The website was updated 
April 2011 it includes and updates the  
 
Guidance of severance: 
 

 

Severance may be classified according to the following four broad levels: 

None - Little or no hindrance to pedestrian movement. 

Slight - All people wishing to make pedestrian movements will be able to do so, but 
there will probably be some hindrance to movement. 

Moderate - Some people, particularly children and old people, are likely to be 
dissuaded from making journeys on foot. For others, pedestrian journeys will be 
longer or less attractive. 

Severe - People are likely to be deterred from making pedestrian journeys to an 
extent sufficient to induce a reorganisation of their activities. In some cases, this 
could lead to a change in the location of centres of activity or to a permanent loss of 
access to certain facilities for a particular community. Those who do make journeys 
on foot will experience considerable hindrance. 

 

 
 



 79 

 
 
The Guidance gives the following steps: 
 

5. Identify community facilities and routes affected and assess in broad terms 
whether journey lengths will be lengthened or shortened. (DMRB 1993) 

 
6. Undertake screening for social and distributional impacts (i.e. impact on 

different groups) – identify vulnerable groups (TAG 3.1.7) 
 

7. Desktop Analysis  
d) Building on the mapped concentrations of the potential vulnerable groups 

within the affected area, undertake desktop research to examine the 
location of community facilities of importance to such groups, including 
the following: 
- GP surgeries; 
- Community centres; 
- Schools; 
- Local shops; 
- Churches and other places of worship; and 
- Parks, playgrounds and sport centres. 

e) GIS mapping should be used to plot these community facilities, 
concentrations of potentially vulnerable groups and a series of walking 
distance catchments for the facilities.  

f) These walking catchments should be based on, where possible, 
established walking routes used by the community and not ‘crow-fly’ 
distances. Furthermore the distances should take account of the needs of 
the groups who are particularly vulnerable to severance effects and the 
practical limitations on how far different groups of people can walk. For 
example, shorter catchments should be used for older people. 

g) Use the existing walking catchments to inform the analysis of the impacts 
of the transport intervention. Examples include: 
- The introduction of a new footbridge to replace a pedestrian crossing 

could potentially significantly add to the effective walking distance to 
cross the road (taking into account ramps) and will also involve a climb 
that could affect the effective distance travelled (affecting older people in 
particular); 

- The introduction of new pedestrian crossings will significantly reduce 
severance effects by enabling pedestrians to cross a road in locations 
where the opportunities did not previously exist (however, if pedestrian 
crossings are relocated, the impacts on walking routes should be 
assessed); 

- Other changes to road layout in the urban environment could include the 
introduction of bus lanes, bus rapid transit or light rail: impacts on 
walking routes will depend on the design of the scheme – impacts 
should in particular be considered if there are changes to pedestrian 
crossing provision; and 

- The severance of existing rights of way (including public footpaths) by a 
new transport corridor will require particular attention, particularly in 
cases where traffic flows and speeds are forecast to be high, or where 
footbridges or subways are being considered. 

h) Plot the revised walking distance catchments with the intervention in 
place. The final stage involves the calculation of the numbers of people in 
the defined potential vulnerable groups likely to be positively or negatively 
affected with and without the intervention. 
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4. Site Visit / Audit 

a) Visit the affected area to gain insight into the dynamics of the community 
and highlight any specific severance issues that could impact on the 
potential vulnerable groups. This information should be fed into the desk-
top analysis described above. 

b) The audit could take place together with the designer to consider the 
elements of the intervention that may cause severance and how these 
could be mitigated, which could include elements such as signalised 
crossings, pedestrian guardrails, footbridges and subways. 

 
5. Primary Research 

a) Primary research should only be considered in the case of complex 
interventions that will have significant impacts on severance for a large 
number of people within potentially vulnerable groups, or for transport 
interventions which have an explicit objective to reduce severance. 

b) This research should be specifically targeted at the potential vulnerable 
groups identified in the previous steps, to gain insight on how the 
intervention is likely to affect them.  

c) Options for primary research include discussion groups (qualitative 
research) or surveys of these groups of people (quantitative research).  

d) This research should identify specific severance concerns, and the extent 
to which people will change their journeys in response to these concerns. 
The research and evidence gathered from the desk-top analysis and site 
visit/audit described earlier should assist discussions and form the basis 
for research, for example, difficulties faced by older people in crossing 
busy roads without pedestrian crossings or refuges. 

e) This should include consideration of both diversion and suppression of 
trips resulting from any increase in severance. Conversely, it should also 
consider re-routing and ‘generation’ of trips in a local area resulting from a 
reduction in severance. 

f) The research should systematically consider the local access needs of 
key facilities of relevance to each group of people. For example, primary 
schools should be considered in discussions with parents of young 
children, while GPs and other community facilities should be discussed 
with groups from the wider community as a whole. 
 

6. Outputs from Appraisal of Social and Distributional Impacts  
a) The main outputs from the appraisal of severance impacts will be through 

a series of mapping, statistical outputs and qualitative reviews. 
b) The statistical outputs of this indicator will identify the proportion of people 

in potential vulnerable groups that will potentially be at risk of severance 
due to the implementation of the intervention. The mapping outputs will 
support the statistical findings to illustrate where the issues exist for the 
different potential vulnerable groups. This mapping can also be used to 
compare before and after situations. 

c) A qualitative commentary of the severance issues for the potentially 
vulnerable groups should also be provided to detail the issues behind the 
statistics and can highlight where measures should be considered to 
mitigate against the potential severance impacts identified for these 
groups. 

d) The outputs from the appraisal process can be used to produce 
severance analysis for the identified potential vulnerable groups. The 
precise content of the analysis will be dependent on the types of services 
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and locations (both existing facilities and alternatives that might instead 
be used), and the needs of users, but it should include, as a minimum: 
- Local community facilities - including community centres, GPs, places of 

worship, primary schools, parks, play areas and local shops within a 800 
metre local walking journey; and 

- Bus stops - within a 400 metre walking journey. 
e) It may also be necessary to consider other significant facilities, including 

secondary and further education if they lie within 1km walking distance 
from the community. 

f) The outputs from this appraisal should then be converted into a format 
that can be used to inform the social and distributional impacts analysis. 
Figure 4 provides an example of a completed worksheet that presents the 
differences in the severance impacts experienced by different groups. It 
takes into account the locations of community facilities, the population 
served and the roads that need to be crossed, which is shown in the 
worksheet as locations a, b, c….n.  

g) The left-hand part of the table in Figure 4 shows the overall severance 
assessment, which has been derived based on the level of severance in 
the Do Minimum and Do Something cases. It also shows the number of 
people affected at each location, and the base of table concludes that the 
overall effect is ‘moderate beneficial’ amongst the community at large. 

h) The right-hand part of the table in Figure 4 presents the severance 
assessment for the identified vulnerable groups. The important difference 
in this case is that the severance assessment, in each location, varies 
depending on the specific issues that are faced by each social group. 
When looking at people living in no-car households, it is assumed that 
their levels of mobility are identical to the wider population, so the 
severance scores are consistent with the overall scores. 

i) However, there are significant differences for older people and people 
with disabilities, due to the specific problems that have been identified on 
certain parts of the network for these groups. This could, for example, be 
due to the introduction of a pedestrian bridge with long ramps that 
significantly add to the distance that must be travelled, which has 
particularly serious impacts on older people or people in wheelchairs.  

j) It can be seen the summary assessments for each of the social groups 
are different to the overall severance assessment that is taken forward as 
the summary score in the Appraisal Summary Table. It can also be seen 
that the overall severance assessment is not necessarily equal to the 
‘sum’ of the individual scores for each social group. This is because the 
individual groups in the table have specific needs and challenges, which 
are highlighted in much greater detail than the overall severance 
assessment. 

k) This demonstrates the importance of considering the needs of these 
individual social groups through the social and distributional analysis.  

l) The scores for each of the groups under consideration should then be 
reported in the matrix of social and distributional impacts. 
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Example of a completed severance worksheet 
 

 
Lawrence and Faber (1993) recommended the quantification of community 
severance using a community severance index that: 
 

1. Identifies specific facilities of interest, for example health (doctor), education 
(preschool/school) and services (post office, shops) 

 
2. Catchment areas are then defined for each facility 

 
3. The vulnerable population within the catchment is identified, e.g. those 

without full mobility, elderly 
 

4. A matrix is constructed with facility catchment along the top and vulnerable 
group down the side.  The matrix cells contain the population by group and by 
facility catchment area.  

 
5. The catchment areas severed by the new road are then identified.   

 
6. The severance index is calculated by combining the number of people at risk 

of severance with the density of traffic on the road and a mitigation factor 
representing features of the crossing facilitates available. 
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Appendix G: Quigley and Thornley (2011) definitions of social 
cohesion 

 

Definition of community/social cohesion (summarised) Source Country  Sector 

Community cohesion is what must happen in all communities to 
enable different groups of people to get on well together. A key 
contributor to community cohesion is integration which is what must 
happen to enable new residents and existing residents to adjust to 
one another. A vision of an integrated and cohesive community is 
based on three foundations: 

 People from different backgrounds having similar life 
opportunities 

 People knowing their rights and responsibilities 

 People trusting one another and trusting local institutions to act 
fairly 

And three ways of living together: 

 A shared future vision and sense of belonging 

 A focus on what new and existing communities have in common, 
alongside a recognition of the value of diversity 

 Strong and positive relationships between people from different 
backgrounds. 

UK Govt’s response 
to the Commission 
on Integration and 
Cohesion, 2008 

UK Central govt 

A cohesive community is one where: 

 there is a common vision and a sense of belonging for all 
communities 

 the diversity of people's different backgrounds and 
circumstances are appreciated and positively valued 

 those from different backgrounds have a similar life 
opportunities; and 

 strong and positive relationships are being developed between 
people from different backgrounds in the workplace, in schools 
and within neighbourhoods 

UK Home Office 
(Community 
Cohesion Unit) and 
Local Government 
Association 

UK 
(multiple 
sectors) = 
widely 
adopted 
working 
definition in 
the UK 

Local 
government, 
immigration, 
police, drugs, 
crime 

Social cohesion is the collective values people hold, patterns of social 
engagement and participation, and the levels of unity and harmony 
within society. It does not require uniformity but exists where the 
different communities in a society work well both within each 
community and with each other. Social cohesion has four key aspects: 
social connectedness; human rights; culture and identity; and safety 
and security. 

Statistics New 
Zealand 

NZ Statistics 

Social cohesion is a state in which all groups have a sense of 
belonging, participation, inclusion, recognition and legitimacy 

Public Health 
Advisory 
Committee 

NZ Public health 

Processes between people which establish networks, norms, and 
social trust, and facilitate coordination and cooperation for mutual 
benefit 

Auckland Regional 
Council 

NZ Local 
government 

Quantity and quality of interactions among people in a community, as 
indicated by the degree to which residents know and care about their 
neighbours and participate in community activities. 

Litman 2010a Canada Transport 

Quality of relationships, as indicated by the frequency of positive 
interactions, the number of neighbourhood friends and 
acquaintances, and their sense of community connections, 
particularly among people of different economic classes and social 
backgrounds 

Litman 2007 Canada Transport 
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Definition of community/social cohesion (summarised) Source Country  Sector 

Urban planning term for patterns of social networking within a 
neighbourhood or community 

Transportation 
Economic 
Committee 

US Transport 

Sense of neighbourliness and togetherness, including addressing 
needs of low income and minority groups so they share in benefits of 
transport investments. Civic participation, closeness among 
neighbours and improved sense of safety. 

Cambridge 
Systematics Inc. 

US Transport 
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Appendix H: Suggested indicators of social connectedness 
Quigley and Thornley (2011) 
 

Type Specific indicators of social connectedness  

Jamieson 2007 (Quality of Life in NZ Cities report) (New Zealand) - local government 

Cohesion 

 

Self-reported overall quality of life (self reported perception on a scale of one to five - 
extremely poor to extremely good) 

Perception of the impact of increased cultural diversity (residents asked in survey if 
they thought increasing lifestyle and cultural diversity made their area a better or 
worse place to live, and asked for reasons for this view) 

Self-reported sense of community and community resilience - asked in survey if they 
thought a local sense of community was important and whether they felt a sense of 
community in their local neighbourhood. The measure of community resilience uses a 
community resilience index (combined of six factors from Census data) - estimates an 
overall score of community resilience on a scale of one to nine. 

Participation in unpaid work 

Connectedness Types and location of social networks 

Reported contact with neighbours 

Levels of trust in others 

Levels of social isolation (how often people had felt lonely or isolated over the last 12 
months) 

Levels of personal support (asked if there was someone they could turn to for help or 
support if felt under stress) 

Ministry of Social Development (New Zealand – social sector) 

Cohesion Participation in voluntary work - the proportion of the population aged 15 years and 
over who report having done voluntary work for a group or organisation in the last four 
weeks, in the NZ General Social Survey. 

Connectedness 

 

The proportion of the population with telephone (mobile or landline) and internet 
access in the home 

The proportion of people aged 15 years and over who said the amount of contact they 
have with family and friends who don’t live with them is ‘about right’, as measured by 
the NZ General Social Survey 

The proportion of secondary school students aged 12-18 years who said they get 
enough time with Mum/Dad (or someone else in this role) most of the time, based on 
the national youth survey 

Trust in others – the proportion of the population aged 15 years and over who report 
that people can ‘almost always’ or ‘usually’ be trusted, in the Quality of Life survey 

Loneliness - the proportion of the population aged 15 years and over who report 
feeling isolated or lonely ‘sometimes’, ‘most of the time’ or ‘always’ in the previous 12 
months, in the Quality of Life survey 

Hart 2007 (UK) – transport sector 

Connectedness Average number of social contacts (local friends and acquaintances) 

Extent of perceived 'home territory' (=area for which residents felt a sense of personal 
responsibility or stewardship) 

Reported street-based social activity 

Number of gathering places 

Number of street parties or events 

Number of car sharing programmes 
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