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Executive summary

1. A social and distributional impact (SDI) occurs when there is both a:
i) Social impact, i.e. an impact on either an individual or society; and a
i) Distributional impact, i.e. there are different impacts on different groups in society, including
those at different geographical locations.
The importance of monitoring for SDIs is to identify whether some social groups, and/or people in
certain geographical locations, might be disproportionately affected by a given policy intervention,
so that the introduction of mitigating measures might be considered.

2. Arange of SDIs potentially occur from the introduction of policies to reduce transport’s carbon

dioxide (CO,) emissions. The aim of this report was to review available evidence in order to:
a. Identify potential SDIs that might arise from a set of predefined policies;
b. Identify the impact of such SDIs in practice, e.g. on the travel behaviour and CO,
emissions of different groups, as well as the potential attitude of the public; and
c. Identify gaps and propose how these might be filled.
3. Four types of transport policy were considered, i.e. those that would:
a. Reduce trips;
b. Improve the utilisation of vehicles and encourage a change in mode;
c. Stimulate the purchase/use of more fuel efficient vehicles and driving; and
d. Stimulate the use of alternative fuels.

4. The report does not cover all policies that could reduce transport’'s CO, emissions. Polices were
excluded if they were the responsibility of other government departments, e.g. fuel and vehicle
taxation and spatial planning, or if they were not generally implemented for environmental
reasons, e.g. speed regulation and the provision of infrastructure. Additionally, barriers to the
potential implementation of policies are not discussed.

5. The consideration and recognition of potential SDIs that might result from the DfT’s policies to
reduce transport’'s CO, emissions are important for two main reasons. First, people that are
currently economically and socially disadvantaged within the UK already experience the worst
negative impacts of the transport system. It is important not to further disadvantage such
groups. Second, the recognition of such SDIs will enable them to be mitigated in policy design,
which should contribute to the public’s acceptance of such policies.

6. Itis also important to distinguish between the impacts on transport users and non users, as the
impacts on these groups will be different. The impact on any one non-user is often marginal, and
perhaps unnoticeable, but the net impact across all of those affected could be significant.
Additionally, the scope and scale of any SDI will depend on both the location and transport modes
concerned.

Findings for policies focusing on reducing trips

7. Policies that aim to reduce transport’s CO, emissions by reducing trips have the potential for
significant SDls, particularly on the affordability of transport and the accessibility of different
groups, particularly low income groups and those living in rural areas.

8. On average, such policies (e.g. congestion charging and parking charges) could be considered
to be progressive (i.e. they impact relatively more on those on higher incomes), as higher income
groups own and use cars more than those on low incomes.

9. The group that is potentially most adversely affected by such policies will be those low income
drivers who do not have alternatives to using their car, e.g. those whose jobs are in the affected
zone, but who live outside of this area.

10. The design of policies is important as exemptions and concessions could help to minimise any
adverse SDlIs. Also, using revenue that is raised to fund improvements in modes that are used
more by those on low incomes, the young and old, e.g. buses, would make the policies more
progressive. Complementary measures are also important to “lock-in” the benefits of such
measures, and thus reduce the potential for rebound effects (and to maintain the beneficial
impacts on SDIs) from policies that aim to reduce traffic levels.

11. Such policies have the potential to deliver benefits for transport users and non users alike in
terms of improvements in air quality and reduced noise levels, severance and road traffic
accidents that result from less traffic.

12. People are generally in favour of individuals trying to limit their car use for the sake of the
environment. The public also recognises that issues of fairness will be important in introducing
road pricing policies.
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13. The most important knowledge gaps are: the extent to which low income car drivers would be
adversely affected by such policies and the best way of mitigating such effects; the best way of
engaging the public to support the design and implementation of such policies; and the
identification of the most appropriate set of local measures that can lock-in the benefits of such
policies.

14. When designing local schemes, policy makers need to understand the type, scope and
geographical location of the disadvantaged groups that might be affected, engage with such
groups and take their concerns into account, particularly with respect to accessibility and
affordability. In particular, the potential impacts on low income drivers need to be understood
and addressed. The use of exemptions or concessions when addressing the concerns of
disadvantaged groups should be considered, as should the introduction of complementary
measures in order to ensure that the CO; benefits of the original policies are “locked in”.

Findings for policies focusing on modal shift and increasing vehicle utilisation

15. Currently, policies that aim to reduce CO, emissions through modal shift are more likely to
improve the ability of those on high incomes and men to access employment opportunities and
services, if they focus on improving rail or cycling infrastructure. In contrast the benefits would be
felt by those on low incomes, women, younger and older people if such policies focus on
improvements to bus infrastructure and services.

16. All policies have the potential to benefit all groups, but the design of the policy is important in order

to ensure that disadvantaged groups do benefit. Some policies, such as the regulation of fares
and concessionary fares, as well as car clubs and car sharing, have the potential to improve the
affordability of transport, as well as improve the ability of the targeted groups to access
employment opportunities and services.

17. Policies that increase the amount of walking and cycling (in any group) have the potential to
improve physical fitness, while if reduced traffic levels result from such policies, there will be
wider benefits, such as improved air quality and reduced levels of noise and severance.

18. Any of these policies have the potential to increase the capacity of the transport network and thus,
potentially transport’'s CO, emissions. Consequently, complementary measures would need to
be used in parallel, such as those measures that could be used to reduce the number of trips, in
order to tackle both transport’s CO, emissions and address its SDls.

19. The most important knowledge gaps include: the best way of targetting measures to encourage

those in disadvantaged groups to benefit from all relevant policies, particularly those that stimulate

rail use and cycling; the best way of ensuring that such policies both deliver CO, emissions
reductions and address SDIs; and the best way of translating public support for non-car modes
into greater use of these modes.

20. As with other types of policy measure, policy makers need to understand who the relevant
disadvantaged groups are, where they live and how and to where they travel. It is important to

engage with such groups in the design and implementation of policy, and take relevant concerns
into account. As with other policy measures, complementary measures should be considered in

order to ensure that the CO, benefits of the original policies are “locked in”.

Findings for policies focusing on stimulating the purchase/use of efficient vehicles

21. Such policies generally aim to stimulate the market for more efficient vehicles, which can be more
expensive than conventional vehicles. If the uptake of more expensive vehicles was the result,
these policies would marginally reduce the affordability of buying new cars for some groups
who would otherwise have bought a new car. In turn, there might be short-term, knock-on effects
on the second-hand car market as such cars might also become more expensive.

22. For most drivers, it is arguable whether this is an SDI, as most of those potential purchasers of
new vehicles could as easily buy either a smaller new vehicle or a second-hand vehicle of the
same size.

23. Policies that encourage the use of more fuel efficient cars, or encourage cars to be used in a more

efficient manner, have the potential to increase the affordability of car use for all of those using
them, i.e. to reduce running costs, as less fuel would be used to travel the same distance,
everything else being equal.

24. Such policies also have the potential to deliver wider benefits for users and non-users alike in the

form of improved air quality, reduced noise levels and reduced adverse impacts from climate
change.

25. The main knowledge gaps relate to: the potential impact on the second-hand car market, and the

social groups that would be affected; the role of vans in passenger transport, and the groups
affected; the way in which different groups understand and relate to different fuel efficiency
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26.

technologies; how to further translate apparent support for measures to encourage the purchase
of more fuel efficient vehicles, into practicez; and how best to target eco-driving for the low income
drivers who would most benefit from it.

Policy makers need to assess the potential impact of such policies on low income groups in
particular, including in relation to the potential effects on the second-hand market, and ensure that
any potential benefits are experienced by low income drivers. It is also important to introduce
complementary measures to ensure that CO, reductions are delivered, as the policies
considered generally make car use more affordable, and therefore are likely to lead to a rebound
effect of increased travel. In such cases, the subsequent rebound effect could be beneficial for low
income groups; this effect could be exploited in the design of such policies.

Findings for policies focusing on stimulating the use of alternative fuels

27.

There was little evidence on the SDIs associated with the promotion and use of sustainable
biofuels, the one alternative fuel policy that was considered. It is likely that if there were any SDls,
these would be similar to those already discussed above for other types of policy. For example, if
increased use of biofuels led to increases in the price of transport fuels, the issues will be similar
to those discussed with respect to using other economic instruments that reduce trips by raising
the price of travel (see above). In the longer term, if dedicated vehicles able to use high blends of
biofuels, are produced, the issues for policy makers will be similar to those discussed for more fuel
efficient vehicles (see above).

2 Policy instruments, such as company car taxation and graduated Vehicle Excise Duty, are already encouraging the purchase of more fuel
efficient vehicles.
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1 Introduction
1.1 Background to the report and the project

This is the final report of the project “Knowledge Review of Social and Distributional Impacts of
Climate Change Policy Options” for the Department for Transport (DfT; reference: SRE002). The
project was led by AEA partnered by TTR and Dr Karen Lucas from the Transport Studies Unit at the
University of Oxford. It began in Au%ust 2009 and the main research was undertaken between
September 2009 and January 2010°.

1.2 The need to reduce transport’s CO, emissions

The UK is the first country in the world to set national legally binding carbon dioxide (CO,) emissions
reduction targets. At the end of 2008 the Committee on Climate Change, which is advising
government on how to meet these targets, proposed an interim carbon budget for the UK to reduce
CO, emissions across the whole economy by 34% by 2020 against 1990 levels. Should a global deal
to reduce greenhouse gas emissions beyond 2012 be agreed, the interim budgets will be replaced by
the intended budgets, which would place an even more stringent target of reducing economy-wide
emissions by 42% by 2020 against 1990 levels. The need to tackle transport’'s CO, emissions is
reflected in the fourth of the Coalition Government’s structural reform priorities with respect to
transport, which is to tackle carbon and congestion on the roads (DfT, 2010).

However, as many of the policies for reducing transport’s CO, emissions are likely to be based around
trying to change people’s transport behaviour, it is important to understand the potential social and
environmental impacts of such policies. In particular, it is important to understand any negative social
and distributional impacts (SDlIs) that might arise from the implementation of policies to tackle climate
change and to mitigate these impacts as far as is possible.

1.3 What are SDIs and why are they important?

The DIT uses the following definitions of social and distributional impacts*:

“*Social’ impacts relate to impacts on individuals and society and lend themselves to
assessing the social change processes invoked by the introduction of a transport
intervention. These impacts include the effects on communities such as cohesion,
stability and services, people’s way of life (how they live, work and play), the
environment such as the quality of the air and landscape, health and well-being and
personal fears and sense of security. There are points of overlap between social,
economic and environmental impacts, because economic and environmental impacts
can have social consequences and vice versa. Social research provides one of the
toolkits, alongside economics and physical science, which can be used to measure and
explain these impacts.”

“Distributional’ impacts relate to the extent to which there are differences in the
impacts of interventions across different groups in society. For example, the noise
impacts of an intervention will affect different groups of households, with some
experiencing increases in noise, and others experiencing decreases. Impacts such as
noise and air quality arising from a transport intervention tend to be geographically
concentrated, for example affecting some particular residential areas, and the impacts
on households will therefore depend on which households are present at the affected
geographical locations. Households can be characterised in different ways, including
income levels, and the distribution of impacts can therefore be assessed using

3 We would also like to thank two peer reviewers — Graham Parkhurst of UWE and Noel Smith (Loughborough University) — who attended an
internal project workshop and commented on earlier versions of this report.

* DT (2010) Summary Guidance on Social and Distributional Impacts of Transport Interventions In Draft; see
www.dft.gov.uk/webtag/documents/index.php. It had been anticipated that the guidance would have been finalised in April 2010, but this was still
not the case at the time of writing (mid December 2010).
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alternative ways of characterising the affected groups. Other impacts may be less
spatially concentrated and people affected may come from a variety of groups.”

An SDI, which could be either positive or negative, arises when both of these effects occur®.
Understanding the SDIs of policies is particularly important for policy makers at both the national and
local level of decision making because it helps to ensure that those people who are already
economically or socially disadvantaged within society are not further negatively affected by any new
policy decisions. In response, policies may be designed to reduce any potentially negative impacts, as
well as any inequalities that already exist within the system.

Better understanding and consideration of SDIs in the development of transport policy to tackle
transport’s CO, emissions will also allow policy makers to target them in ways that help to meet a
number the coalition’s structural reform priorities for transport. It is also important in terms of
communicating the benefits of such policies to the wider public. If policy-makers can demonstrate that
they understand the concerns of those potentially affected by climate change policies and have taken
measures to mitigate potential adverse impacts, then the chances of the public accepting the policies
will increase. In this respect, it is also important to understand the current views of different groups to
policies that could be put in place to reduce transport’'s CO, emissions.

1.4 Who are potentially vulnerable social groups?

The Social Exclusion Unit (2003) firmly established that the people who are already economically and
socially disadvantaged within UK society also tend to experience most negatively the worst adverse
environmental and social effects associated with the transport system. This is not only in terms of
increased levels of exposure to noise, poor air quality, severance and crime but also reduced access
to life enhancing opportunities, such as well-paid employment, a high standard of education and well-
equipped health care services. The lower travel horizons of low income populations can also mean
reduced social networks and potentially reduced social capital as a result of this (Ohnmacht et al,
2009).

Lucas et al (2001) identify that a lack of transport already prevents some people from participating in
important life opportunities and that anything that makes transport less affordable will impact
negatively on their already beleaguered circumstances. Similarly, Litman (2009b) argues that if
transport is not affordable, individuals may travel less and not access services or activities that they
wish to. This is likely to have knock-on effects for a variety of social groups in terms of access to
employment, education, key services (younger people, the elderly, low income households,
unemployed, mobility impaired).

Given that such inequalities in transport already exist, the understanding and consideration of SDls is
important in order to ensure that transport policy that aims to tackle climate change does not
disadvantage such groups further. This is important both in relation to the development of climate
change policies and also from the perspective of other, more local transport policy responses to these
national targets.

1.5 DfT’s Climate Change Policy Options

This project has considered existing and possible future policy options for reducing transport’s CO,
emissions in England. These covered mandatory and voluntary policy instruments of relevance at both
the national and local levels. Additionally, the policies considered related to the three essential
elements of climate change policy that was outlined in the Stern Review, i.e. technology, pricing and
behavioural change (Stern, 2006).

The policies considered within the project were those climate change policies that are the ultimate
responsibility of the DfT. In this respect, the list of policies considered were those that were being
discussed in the context of reducing transport’'s CO, emissions, e.g. as mentioned in such documents
as the 2006 Eddington Report. The policies were categorised under the following headings:

® It is worth noting that there are overlaps between social, economic and environmental impacts, as economic and environmental impacts can
have social consequences, and vice versa.
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i) Reducing trips, i.e. reducing the amount of passenger (and tonne) kilometres travelled.

ii) Improving the utilisation of vehicles, e.g. car sharing, and changing mode to use less
carbon-intensive modes®.

iii) Purchase and use of more efficient vehicles and driving behaviour. This covered i)
policies that aim to improve the efficiency of new vehicles, e.g. reducing their average CO,
emissions per vehicle kilometre, and that stimulate the purchase and use of these
vehicles; and ii) policies that aim to improve the efficiency of the way in which vehicles are
used.

iv) Alternative fuels, i.e. policies that aimed to reduce the carbon intensity of transport fuels.

The full list of policies considered within each category can be found in Table 1 to Table 4 (see the
introduction to Sections 3.2 to 3.5, respectively).

It is important to note from the outset that the project did not consider all of the potential policies that
could be introduced to reduce transport’'s CO, emissions, as the focus was only on those policies that
could be implemented by the DfT. Hence, instruments such as fuel or vehicle taxation or spatial
planning, which could deliver CO, emissions from transport, are not covered in this report because
they are the delivery responsibility of other government departments.

Additionally, it is important to note that there are other DfT policies, such as the provision of
infrastructure and the regulation of speeds, that also potentially significantly influence travel behaviour
and the level of transport’s CO, emissions. These were not covered in this report, as the reduction of
CO, emissions is generally not considered to be one of the main aims of such policies.

1.6 Aims and objectives for the research

The context of the research was, therefore, to obtain a better understanding of the SDls that might
arise from the introduction of transport policies to tackle transport’s CO, emissions. In order to achieve
this, the research had three core aims:

i) To identify the potential social and distributional impacts of a predefined set of targeted
climate change policies for transport;

ii) To identify how these SDIs are likely to play out in practice, e.g. the impact on the
transport behaviour and CO, emissions of particular groups, and what the public’s
attitudes might be to these various measures; and

iii) To identify the gaps that remain in the evidence base and to propose ways in which these
might be filled.

Hence, the primary objectives of the project were to:

a) Draw together and review the social research evidence base as it relates to potential SDIs
associated with climate change policy options;

b) Review the evidence base to draw conclusions on any differences in the responses of
different social groups to climate change policy options (e.g. acceptability, behavioural
response) and the effect of policy options on CO, emissions from social groups' travel;
and

c) Identify remaining gaps within the reviewed evidence base and our understanding of the
issues involved and make recommendations on how the gaps could be addressed.

In order to achieve these objectives, the project focused on the following research questions:

—_

Which specific climate change policies could be implemented in the transport sector?

2. What are the potential key social impacts of these different climate change policy options?

3. How will the impacts of these policies (positive or negative) differ between the affected
social groups (distributional impacts)?

4. How will take-up (and the barriers to take-up) of voluntary CO, reduction measures differ

between groups?

btis important to remember that, for any particular journey, the mode that is in fact the least carbon intensive mode will be determined by such
issues as their respective occupancy rates, as well as the ages of the respective vehicles, as newer vehicles on the whole are less carbon
intensive than older vehicles.
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5. How are public attitudes (including public acceptability) likely to differ between social
groups for both mandatory and voluntary options?
6. What remaining gaps exist in the evidence base and how could these be filled?

While a significant amount of work already exists on the climate change impacts of transport and
transport-related mitigation measures, these effects are rarely socio-demographically and/or spatially
disaggregated. Similarly, there is an increasing body of literature on transport disadvantage and its
impacts on social exclusion but not specifically in relation to climate change policies. A core aim of this
project, therefore, was to bring these two research areas together. Where evidence was found to be
lacking, impacts are inferred in the report, where this was appropriate on the basis of the available
evidence.

1.7 Structure of the Report

Section 2 reviews how different groups currently use and experience the transport systems in order to
provide a context for the subsequent discussion on SDIs.

Section 3 presents the results of our knowledge review, including gaps in the knowledge, as well as
our assessment of the existing evidence. It also summarises the findings of the knowledge review and
discusses their implication for the development and implementation of DfT’s potential climate change
policies. Section 4 concludes the report.

The overview of the methodology used in the project can be found in Appendix 1, with more detail in
subsequent appendices. All of the appendices can be found in a separate document.
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2 Existing differences in the experience of
different groups of the transport system

As noted in Section 1.4, there are already socially and economically disadvantaged groups within the
UK whose disadvantage is compounded by their ability to access, and their experience of, the
transport system. These disadvantages exist even without any additional transport policies, whether
aimed at addressing transport’s CO, emissions or otherwise. The aim of this section is to set out the
existing differences associated with travel, including different groups’ experience of travel, as well as
different groups’ experience of the adverse impacts associated with the transport system. This helps
to establish from the outset the social groups that are potentially the most vulnerable to the impacts of
climate change policies for transport, as well as how they might be affected.

The main determinants of difference in people’s travel behaviours are:

i) Income.

ii) Economic activity (e.g. employment, retirement, etc.).

iii) Age. Young people (i.e. under 17) and older people (older than 65) have different
behaviours, and those of people in the latter category increasingly encompass a wider
range of travel behaviour, as the population ages.

iv) Gender.

V) Ethnicity.

vi) Disability.

vii) Caring responsibilities.

viii) Access to a car.

In some cases, these simply reflect different circumstances and are not necessarily indicative of
reduced well-being or an inequality of opportunity, e.g. people of working age travel more than those
who have retired. If this effect is due to the fact that the latter group no longer have to commute to
work, this could not be considered to be an inequality. However, where this effect is due to the lower
incomes of the latter group, then there might be an inequality that policy could try to address.

Additionally, there can be a geographical or spatial determinant to people’s experience of the transport
system. The usual distinction that is made is between the differences faced by those living in urban
areas and those living in rural areas. However, the differences are actually more subtle, as the key
element is the quality of the transport services and/or infrastructure that serves a particular area. For
example, low income estates that are peripheral to urban areas are often poorly served by public
transport and also tend to be overlooked in behaviour change treatments. It is important to distinguish
whether such “area effects” are the result of the area itself or because a particular vulnerable group
lives there in higher than average concentrations. In the latter case, the effect could not really be
considered to be an area effect. However, area effects might be more relevant for transport schemes
rather than transport policies, which are the main focus of this report.

The remainder of this section considers the following five key aspects associated with different groups’
experience of the transport system, covering both access and exposure to adverse effects, namely:

i) Car ownership and use;

i) Use of other modes;

iii) Travel expenditure;

iv) Adverse environmental and social effects of transport; and
v) CO. emissions arising from this travel.

Much of the following discussion is based on information contained in the National Travel Survey (DfT,
2009a)7 and the Family Expenditure Survey (ONS, 2008)8, which were the most recent versions of the
respective surveys at the time when the analysis was undertaken.

" DIT (2009a) was the most recent version of the National Travel Survey that was available at the time of the initial analysis. Hence, the analysis
was based on the information contained within that report. In the interval between the analysis and the publication of this report, a further version
of the NTS was published in September 2010.
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2.1 Car ownership and use

The car ownership and car use of households are, not surprisingly, linked to their respective incomes.
The poorest households are twice as likely on average not to have access to a car, as 51% of
the households in the lowest real income quintile do not have access to a car (Table 6.3 of DfT,
2009a). However, car access amongst this group has experienced the greatest increase (compared to
other quintiles) in recent years; in the 1995/97 survey 66% of low income households did not have
access to a car (Chart 6.2 of DfT, 2009a).

Households in major urban areas are less likely to have access to a car, e.g. 43% of London
households and 32% of households in other metropolitan area do not have access to a car, whereas
only 10% of rural households are in this position (Table 2.2 of NTS, DfT, 2009a). This is probably a
result of better access to public transport (see Section 2.2).

By ethnicity, 33% of black/black British people with a Caribbean origin live in a household
without access to car, making such people twice as likely to live in such a household as white British
or those from Indian or Pakistani backgrounds (all around 17%). People from “other” ethnic

backgrounds (“other white”, “other Asian®, African) have similar (or worse) levels of access to a car
than those of black Caribbean origin (Table 6.6 of NTS, DfT, 2009a).

More men than women are able to drive, as 81% of men compared to 65% of women have licences.
Whereas the proportion of men with a licence has been relatively stable since the early 1990s, the
proportion of women has been steadily increasing and continues to do so (Table 2.3 of NTS, DfT,
2009a). However, adult women are twice as likely to be a non-driver in a household with a car
(18% as opposed to 9% for men) and are also more likely to live in a household without access to a
car than men (22% compared to 17%; Chart 2.11 of NTS, DfT, 2009a). Another group where the
possession of driving licences is on the increase is in those in their sixties, where the proportion able
to drive has increased by 15% to 78% in the last 15 years (Chart 2.9 of NTS, DfT, 2009a).

Those living in households without a car travel less than other households. Compared to persons in
a household with access to one car, those in households without access to a car make 25% fewer
trips, they travel less than half the distance and spend 13% less time travelling per year (calculated
from Table 6.1 of NTS, DfT, 2009a).

Bayliss (2009) analysed the data underlying the NTS in more detail and identified that people on low
incomes with cars travel on average twice as much as their non-car owning counterparts but
still 38% less than the average of all car owning households. The reason for this is fewer and shorter
car journeys and less travel by rail.

Figure 1: Car trips (as driver and passenger) by gender and age (2008)
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On average, women make more trips (generally and by car) than men (see Figure 1). However,
women make more trips as a passenger, while men make more as a driver. However, this varies
significantly by age, as women younger than 40 make more trips as a driver than men. Trips as a
driver peak in a man’s 50s, but a woman’s 40s, whereas trips as a car passenger not surprisingly peak

8 In the interval between the analysis and the publication of this report, a more recent version of the Family Expenditure Survey was published in
2010.
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in the non-driving under 17s age group. Since 1996, the distance travelled by men as a car driver has
declined by 10%, whereas that driven by women has increased by over 20%.

2.2

Modal use is also influenced by income, as can be seen in Figure 2. The distance travelled as a car
driver, as a car passenger, by rail and even by bicycle, increases by income, with only bus use
showing a steady decline as income increases (data from Table 6.5 of NTS, DfT, 2009a).

Use of other modes

Figure 2: Distance travelled (miles) per mode by household income quintile (2008)
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Source: National Travel Survey 2008 (DfT, 2009a)

Bayliss (2009) found that those on low incomes with cars use other modes less than their non-car
owning counterparts. Bus and rail usage by car owning low income households is about half of that of
low income non-car owning households, while walking and cycling is about a third less.

Those in urban areas have better access to public transport, e.g. in London and other metropolitan
areas, 98% live within 13 minutes of a regular (at least hourly) bus service, whereas in rural areas, the

equivalent figure is 58% (Table 6.8 of NTS, DfT, 2009a).

Figure 3: Trips by bicycle and public transport (2008) by gender and age
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Women make half as many trips by bicycle as men, a proportion that does not vary significantly by
age (see Figure 3), while bicycle use peaks in a woman’s 30s compared to a man’s 50s. Women use
trains less than men, but buses more frequently, although the use of train’s by young women is similar
to that for young men.

2.3 Travel expenditure

According to Family Spending (ONS, 2008), households in the lowest income decile spend on
average only 25% of the expenditure of an average household on transport (i.e. £15.60), although the
proportion of this expenditure is split across the key transport expenditure categories in similar
proportions (see Figure 4).

Figure 4: Annual household expenditure (£) for 2007, for all households and those in the lowest decile

Annual transport expenditure (£, 2007) - lowest
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On average, a household in the lowest income decile spends 9% of their total expenditure on
transport, while the equivalent figure for an average household is 13%. However, this figure is
misleading, as car ownership is lower in low income households (see Section 2.1). Of those
households that own a car, the proportion of the weekly expenditure of low income motorists
spent on driving and maintaining private vehicles is high, i.e. 24% compared with 15% of the
highest income motorists (Lucas et al, 2001).

For households where the main reference person (for the purpose of the survey) was in employment,
transport expenditure was the highest of all categories at £80.80 a week. On the other hand, in those
households where the main reference person was unemployed or economically inactive, more was
spent on non-transport categories. Expenditure on transport by households in rural areas is over 25%
higher than expenditure in households in urban areas (£73.80 compared to £58.00).

The cost of running a car is usually higher in rural than in urban areas because of the distances
people have to travel to access services and the higher cost of fuel at many non-urban petrol stations.
Low-income households in the least densely populated non-metropolitan areas spend, on average,
over 30% more on motoring per week than those in more densely populated areas (SEU, 2003).

2.4 Adverse environmental and social effects of
transport

It is not only the use of the transport system that is experienced differently by different groups, but the
adverse environmental and social effects of the transport system, such as pollution and noise. In an
earlier report for the DfT on SDIs associated with transport schemes, Parkhurst and Shergold (2009)
found that direct SDls in relation to air quality can be identified where groups are defined by either
medical vulnerability or age, and that indirect SDIs exist when the population is subdivided by income
and ethnicity. Additionally, they identified that there was a spatial dimension to the issue, as more
affordable housing, as well as housing located in or near to centres of employment opportunities, was
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often in areas experiencing higher levels of air pollution. Finally, they found that the groups that
experience the highest levels of exposure to poor air quality, much of it due to emissions from
transport, are often the least likely to benefit from the high levels of mobility that the car provides.

Similar results were found in a report for the European Commission environmental inequalities, i.e.
different social groups being subject to different levels of environmental problems. Pye et al (2008)
reviewed a range of studies that found that disproportionately negative SDIs existed for air
pollution. For example, in England deprived wards experience poorer ambient air quality, as the
highest annual mean concentrations of nitrogen dioxide (NO.), fine particulates (PM;), sulphur
dioxide, carbon monoxide and benzene are found in such wards (Walker et al. 2003; see for example,
Figure 5). Analysis undertaken by Pye et al (2006) and Mitchell and Dorling (2003) found similar
trends.

Figure 5: Distribution of ward mean NO, 2001 in England
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With respect to transport schemes, Parkhurst and Shergold (2009) found that SDIs with respect to
noise arise from exposure of different groups by age, particularly children, and spatial location. Within
communities, high levels of noise can inhibit physical and social activities on streets, which can also
become a barrier, thus contributing to severance. They also found evidence that noise can also be
spatially re-distributed, particularly where transport developments take traffic out of towns, in which
case noise disturbance has been transferred from the urban to rural communities, although those in
towns generally experience higher levels of noise in the first place.

The review undertaken by Pye et al (2008) found that different people are also affected differently by
the impacts of climate change. For example, increased flood risk is recognised as one of the
potential major future impacts of climate change and a number of studies in the UK have looked at the
link between flood risk and deprivation. A study for the Environment Agency (2007) found that more
deprived populations are more likely to be living in areas at risk from tidal flooding (the link is
not as clear for river flooding). These reflected the earlier findings of Walker et al (2003). Older
people are also more likely to suffer the effects of climate change related heat waves and cold
shock weather spells.

In relation to transport schemes, Parkhurst and Shergold (2009) found that SDlIs in relation to the
risks of accidents relate to travel mode, particularly pedestrians, cyclists and motor cyclists, and age,
especially the young and the elderly. Gorman et al (2003) found that accident rates are higher
among people of low socio-economic status, especially for children, whose probability of being
involved in a traffic-related accident can be five to seven times higher than that of children from other
socio-economic groups.

Parkhurst and Shergold (2009) also found that personal security in relation to the development of
transport schemes is an issue for some vulnerable groups, with the young and elderly again being the
main groups affected, along with ethnic minorities. In such cases, the effect is largely that such groups
are often deterred from travelling in the first place or at least from using certain modes. Additionally,
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they found that negative aspects on landscape often impact on rural areas as a result of transport
schemes, whereas urban areas often experience improvements in townscape resulting from transport
developments, as urban transport schemes are often associated with redevelopment.

2.5 CO, emissions arising from travel

It is also important to note that different sectors of the population contribute differently to transport’s
CO, emissions. There seems to be little work that has looked at which groups actually contribute to
transport's CO, emissions, although a couple of relevant studies were identified. In a study focusing
on the inhabitants of two villages in rural Oxfordshire, Anable et al (1997) identify that the top 10% of
emitters of transport CO; in the sample emitted 33% of all the CO,, whilst the bottom 10% emit only
1%. Income was the clearest indicator of these differential levels with the higher income
households in the sample being responsible for four times the level of emissions per capita
compared to the lower income households. There was little variation either by household size or
whether there were any children present in the household. Households with only one vehicle were
also associated with lower than average emissions.

Brand (2008), having widened the analysis of Anable et al (1997) to include urban and peri-urban
residents, also concluded that it is a minority of travellers who account for the differences in emissions
between high and low income quintiles. The highest emitters were responsible for 61% of emissions
for all travel (including air), whilst the lowest were responsible for less than 1% of the total. Emitters in
the lower deciles tend to be women, children and people over 75 years old, the economically
inactive, non-car drivers and people on incomes of less than £10k. Emitters in the highest group
were more likely to earn £40k plus, be men in full-time employment (but the gender link is weaker than
the income relationship), be 36-65 years of age and be in a single occupancy household. Households
with access to two cars or more produced 6 tonnes of CO, per person, i.e. 25% more CO, per annum
than the average household.

2.6 Summary of existing differences in the experience
of different groups of the transport system

As has been shown in the preceding sections, there are already existing differences in the ways in
which different groups experience the transport system, both in terms of their access to and use of
different modes, but also with respect to their experience of the adverse impacts associated with
transport. Consequently, the introduction of policies to reduce transport's CO, emissions needs to
recognise such existing differences and, as a minimum, not exacerbate these further.

The access of a household to a car varies by income, location and ethnic group, in particular those
from black households. Those in poorer households are less likely to have access to a car, although
the proportion of the lowest income households that have access to a car has been increasing. Those
in households in urban areas are also less likely to have access to a car, but such groups often benefit
from better public transport access, so the lower access may not necessarily be a disadvantage in
all cases, but a choice. However, those in households without a car tend to travel less than
households that have access to a car. Generally, fewer older people and fewer women possess
driving licences, but in both cases the difference between these groups and the general population
has been diminishing. Women make more trips than men, but make fewer trips as a car driver,
although this latter difference is also narrowing.

The use of most modes increases by income, with only bus use declining as income increases.
Among low income groups, those who own a car use other modes significantly less than low income
households that do not have access to a car. Women generally cycle less than men, but uses buses
more. On average, women use trains less than men, although among younger people there is no
gender difference.

On average, those in poorer households spend less on transport than other households. However, for
those households that own a car, the weekly expenditure on private transport is proportionately higher
for low income households than it is for richer motorists. Where the main income provider in a
household is an employment, more of the weekly budget is spent on transport than any other
spending category, whereas in households where the main income provider is unemployed or
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economically inactive, expenditure is higher in non-transport categories. The cost of running a car is
also generally higher in rural areas than in urban areas.

With respect to the adverse environmental and social effects of transport, existing SDIs can be found
in relation to air quality, noise and the impacts of climate change, as well as in relation to some social
impacts. In relation to air quality, inequalities can be found when groups are differentiated by medical
vulnerability, age, income and ethnicity. There is also a spatial dimension as, for example, more
affordable housing is generally found in areas experiencing higher air pollution. Similarly, noise has
adverse affects according to age group and location, with differences being experienced between
those living in urban and rural locations, and by the young in particular. The impacts of climate
change can also be experienced worse by certain groups, e.g. the elderly are at more risk from
extreme weather episodes, while deprived populations can be more at risk from tidal flooding.

The young and the elderly are more at risk from accidents, with low income children in particular
experiencing an increased risk compared to children in higher income households. The travel of the
young and of the elderly, as well as of ethnic minorities, is also affected by concerns by concerns over
personal security.

The contribution to climate change also varies by different groups, with higher income groups being
responsible for significantly higher emissions of CO, than lower income groups. Additionally, the
young, elderly, women, economically-inactive and non-car drivers are generally responsible for less
CO, on average than those in other groups.
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3 Findings of review and assessment of
existing knowledge and evidence

3.1 Understanding social and distributional impacts

3.1.1 Limitations of the evidence base

Before presenting the results of the literature review, it is worth noting that few of the pieces of
literature that could be identified for the review were entirely comprehensive, either in their coverage of
the potential social impacts of transport policies or with respect to the social groups that might be
affected. Additionally, in many cases, reports focus on particular impacts and only infer others. The
impacts on the CO, emissions of different groups of different policy options are even less well
discussed in the literature. To some extent, this is not surprising, as reports have been drafted for
particular purposes, e.g. focusing on a particular group of people, a particular location and/or a
particular subset of policies. In the sections that follow, the discussion is based on evidence from the
literature, where this was available, or inferred where it was felt that it was possible to do this. Where
we infer our findings, this is based on:

e The existing travel patterns of different social groups and the differences that already exist in
these behaviours, as well as the adverse environmental and social effects of the transport
system, as set out in Section 2;

e The likely impact of climate change policies for transport on behaviour; and

e The likely social impacts of climate change policies and the groups which are identified as the
most positively and negatively affected by these.

Within each section, there is a sub-section that identifies the specific gaps in the knowledge and
makes some recommendations about how these can be addressed.

3.1.2 Positive and negative policy impacts

As discussed in Section 1.3, the focus of this report is on SDIs. While such impacts are generally
taken to be negative, it is also important to note that some policy instruments can impact beneficially
on different groups in different ways. Additionally, impacts on users and non-users could be different.
For example, an instrument that reduces traffic levels could be beneficial to non-users who potentially
benefit from improved air quality and reduced severance, whereas the users that remain would benefit
from less congestion and potentially improved reliability of the system. However, if this same
instrument has reduced traffic levels by pricing people out of travel, then it is likely that SDIs would
also result. Recognising these different impacts is fundamental to mitigating the potential adverse
effects of policies, as the adverse impacts of one policy instrument could be mitigated by the beneficial
impacts of another instrument. The potential for such mitigation will be explored in the sections that
follow.

3.1.3 Direct and indirect policy impacts

It is also important to note that there are two main types of SDIs that need to be understood and taken
account of in policy development, which broadly reflect whether an impact is direct or indirect. First,
there are impacts that could directly affect specific population groups, some of which may already be
disadvantaged and vulnerable. For example, a policy instrument that increases the price of travel in
some way is likely to restrict the amount of travel that certain groups of the population undertake,
particularly those who struggle to cover the costs of travel anyway. As was noted in Section 2.3, those
on low incomes who own a car spend a larger proportion of their income on transport and therefore
this group is likely to be particularly vulnerable to policies that increase prices.

Second, there are impacts that potentially affect a wide part of the population, but have limited,
noticeable impacts on specific population groups. For example, a policy instrument that reduces air
pollution might have a marginal, and potentially unnoticeable, effect on individuals, but taken as a
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whole over the entire population affected, its benefits could be significant. Given that those on low
incomes often experience worse air pollution and are often more at risk from the impacts of climate
change (see Section 2.4), these groups might be expected to benefit more from these wider
improvements than other members of the population. These two types of impact are noted in the
following discussion with reference to a potential long-list of SDIs that was drawn from the relevant
DfT documentation (e.g. DfT, 2009b) and preceding work (i.e. Parkhust and Shergold, 2009 and
Atkins, 2009).

Finally, it is important to point out that the actual SDIs of many of the policy instruments discussed will
depend on the population that is affected. As Brand (2008) notes, the impact of policy options on
travel behaviour and CO, emissions would depend on price, individual and household circumstances,
location and the alternative travel options that were available.

3.1.4 The policy instruments

As identified in Section 1.5 above, the report focuses on four main categories of policy instrument,
namely:

i) Reducing trips, i.e. reducing the amount of passenger (and tonne) kilometres travelled.

ii) Improving the utilisation of vehicles, e.g. car sharing, and changing mode to use less
carbon-intensive modes.

iii) Purchase and use of more efficient vehicles and driving behaviour. This covered i)
policies that aim to improve the efficiency of new vehicles, e.g. reducing their average CO,
emissions per vehicle kilometre, and that stimulate the purchase and use of these
vehicles; and ii) policies that aim to improve the efficiency of the way in which vehicles are
used.

iv) Alternative fuels, i.e. policies that aimed to reduce the carbon intensity of transport fuels.

The report now considers the findings of the literature review under these four sub-headings, with
each of these four sections covering the following elements in turn:

e The introduction to each section sets out the policies considered and the way in which these
impact on transport behaviour and therefore CO, emissions generally. It also includes a box
containing key findings of the review in relation to the policies covered in that section.

e The first sub-section of each of these sections sets out the potential social impacts of the
policies covered in that section from the literature. A summary of the potential social impacts
by category of policy instrument is given in Appendix 6.

e The second sub-section identifies the key distributional impacts, i.e. the main social groups
that are potentially affected by the respective policies, again based on the literature and
supplemented by inferences where appropriate. More detail on these is given in Appendices 7
and 8.

e Each third sub-section presents the findings of the literature with respect to the attitudes of
different social groups to the respective policies.

e This is followed by an overview of the most important knowledge gaps with respect to the
SDIs of the policies covered in the section.

e The final sub-section discusses the implications for policy makers in terms of the mitigation
of potentially negative SDIs resulting from policies and the maximisation and targeting of
potentially positive policy effects towards socially disadvantaged groups and areas.

Information and communication technologies also potentially enable excluded groups to experience
the benefits of accessibility to services and employment without having to travel, as well as enabling
some transport policies. In this respect, such technologies could be considered to be alternatives to
travel and are discussed in Section 3.6.

There are clearly potential barriers to the implementation of many of the policies discussed in the
following sections, including the public acceptability of pricing policies and car sharing, although
analysis of these barriers is outside the scope of this report. However, there is a segmentation study
that is being conducted separately for the DfT that identifies a range of motivators and barriers to
sustainable travel behaviours amongst different social groups (Thornton et al, 2010). The interim
report of that separate research was published following the completion of this study and has therefore

16 AEA



Final Report Knowledge Review of the SDIs of DfT Climate Change Policy Options
AEA/ED46894/Issue 1

not been reviewed within this report. It should be noted that the research carried out by Thornton et al
provides useful information on the issues to be considered in implementing the types of policy covered
in this report.

3.2 Policies that aim to reduce trips

This section focuses on policies that would reduce transport’s CO, emissions mainly by reducing the
number of car trips that take place (see Table 1). It is assumed that the policies considered would
generally only reduce car trips (and therefore CO, emissions) in and around the areas affected by the
respective pricing or charging schemes. The exception to this is personal carbon trading, which could
potentiallg affect the use of other modes, in addition to the car, depending on the way in which it is
designed”. As noted in Section 1.5, there are policies that could reduce transport’s CO, emissions,
including by reducing the number of trips, e.g. fuel taxation, which are not considered in this report as
they are not the responsibility of the DfT.

Table 1: List of the DfT’s potential climate change policy instruments considered in this report
that aim to reduce trips

Mode Policies considered

Cars Local road pricing schemes

Congestion charging

Parking charges

All modes Personal carbon trading

The following sections set out results of knowledge review in relation to the possible SDIs that might
result from the introduction of the policies listed in Table 1. A summary of the key findings is presented
in Error! Reference source not found..

3.2.1 Key social impacts of policies to reduce trips

There is a considerable body of literature on the potential social impacts of reducing trips by private
vehicles, which largely focuses on the potentially negative impacts of pricing policies on
affordability and accessibility (e.g. Golub and Kelly, 2010; West, 2002). A smaller literature base
discusses the potential benefits that might arise from such policies in terms of reduced traffic levels
and increased physical activity (e.g. Lucas and Jones, 2009).

Negative impacts

Litman (2009b) notes that the introduction of policies that affect the affordability of transport also
potentially has impacts on accessibility and severance. Similarly, Wadud et al (2008) suggest that the
key social impact of tradable carbon permits is affordability as such permits might result in increased
costs for vehicle users. Barham and May (2009) identify more specific social impacts of local road
pricing schemes that relate to accessibility, i.e. reduced choice and flexibility in terms of when and
how to travel.

Consequently, the literature identifies the principal social impact of policies to reduce trips as
affordability, which will have knock-on effects on accessibility for those whose travel behaviour is
affected by the increase in prices. For some, the increase in prices may simply lead to trips that have
little marginal benefit being sacrificed, whereas for those who are already struggling to afford the
cost of their travel, the increases in the cost of travel may affect their ability to attain the wider
social benefits of the transport system, e.g. access to employment opportunities and the ability
to maintain social networks. Those affected in this way are clearly the ones who will suffer the most
significant adverse effects from policies to reduce trips. As was noted in Section 2.3, car owning low
income households already spend a significantly higher proportion of their weekly expenditure on
transport, which suggests that transport is a very important element of their lives as they are prepared

° This is a policy that is analogous to the emission trading schemes that are currently used to reduce emissions from industry,
e.g. the EU’s emissions trading scheme. Under such a policy, each individual would be allocated (or would have to buy) permits
to travel a maximum distance (or emit a maximum amount of CO, emissions). The total permits allocated would be set to ensure
that wider CO, targets are met. If any individual travelled less (or emitted less CO,) than the permits they had, then they would
be able to sell these additional permits to those who wanted to travel more (or emit more CO,).

AEA 17



Knowledge Review of the SDIs of DfT Climate Change Policy Options Final Report

AEA/ED46894/Issue 1

to spend so much of their relatively low incomes on it. Consequently, any policy that increases the
cost of transport, such as road pricing, would mean that such households would either have to travel
less for the same level of expenditure, or increase expenditure further on transport by sacrificing
expenditure on other items.

Box 1:

1.

Key findings in relation to SDIs associated with trip reduction policies

Policies that aim to reduce transport’'s CO, emissions by reducing trips have the potential for
significant SDIs, particularly on the affordability of transport and the accessibility of
different groups, particularly low income groups and those living in rural areas. Those likely
to be worst affected are those with no viable alternative to the car, although exemptions and
concessions could help to at least minimise such impacts. The public recognises that issues
of fairness will be important in introducing road pricing policies.

On average, such policies (e.g. congestion charging and parking charges) could be
considered to be progressive (i.e. they impact relatively more on those on higher incomes),
particularly if the revenue raised is used to fund improvements in modes that are used more
by those on low incomes, the young and old, e.g. buses. This is due to the fact that those on
higher income groups own and use cars more than those on low incomes. The groups that
are potentially most adversely affected by such policies will be those low income drivers
who do not have alternatives to using their car, e.g. whose jobs are in the affected zone, but
who live outside of this area.

Personal carbon trading could have similar, or even more adverse, SDIs compared with
those other policies aimed at reducing trips. However, if the policy is designed appropriately,
e.g. if a certain level of allowances were distributed for free, then there is the potential for
beneficial and equitable impacts across different groups.

Policies such as those above that aim to reduce trips by reducing the affordability of car use
are likely to deliver benefits for transport users and non users alike in terms of
improvements in air quality and reduced noise levels, severance and road traffic accidents
that result from less traffic. However, such benefits will be marginal at the individual level,
but could be significant when assessed across the wider population.

There is the potential for rebound effects from policies that aim to reduce traffic levels, as
the road space that has been freed up could be used for new journeys. If such effects are
allowed to occur, this would undermine any benefits in terms of addressing SDIs that had
resulted from the implementation of the policies. This underlines the importance of “locking-
in” the benefits of local measures.

The majority of people in all socio-demographic groups are in favour of individuals trying
to limit their car use for the sake of the environment. Around half would be prepared to
walk instead of drive for shorter journeys, while around 40% where prepared to eliminate
some non-essential car trips.

Whilst there are a number of potential second order effects from such policies (see the discussion in
Section 3.2.5), Bonsall and Kelly (2005) identified two main ones, i.e. problems caused by diversion
onto roads just outside the charge areas or parking outside the charge area to avoid paying the
charge; and changing to another mode. They also noted the possibility of third-order effects relating to
land-use changes stimulated by changed travel patterns.

Positive secondary benefits

However, the literature also identifies the potential benefits of policies that reduce trips, principally
from the knock-on effects of reduced traffic levels, which in turn has the potential to reduce severance
for non users, as well as potentially delivering improvements in air quality and reduced noise levels.
Similarly, policy instruments that reduce traffic levels have the potential to reduce journey times and
improve reliability for transport users. As noted in Section 2.4, as those on low incomes are more likely
to be exposed to poor air quality and some adverse effects of climate change, then it is these groups
who could benefit more from any improvements in air quality and reduced CO, emissions arising from
such measures.
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Barham and May (2009) identify benefits that might result from reduced traffic levels, including
cleaner air, reduced noise and visual intrusion, reduced community severance and
improvements in road safety. Lucas and Jones (2009) also note the potential benefits of increased
physical activity (from increased walking) and increased opportunities to socialise on public
transport for a minority from reductions in trip numbers.

Whether there would be improvements in road safety resulting from policies to reduce trips would be
highly dependent on local circumstances. If traffic levels decline, then there is the potential for some
benefits with respect to a reduction in the risk of accidents, but only if traffic levels do not decline
sufficiently to allow speeds to increase, which could have the opposite effect. Any measure that
reduces traffic levels has the potential to affect non-transport users adversely, particularly in more
remote locations and off-peak times, if the presence of fewer vehicles increases the risk, or the
perception of risk, in relation to personal security.

Marginal environmental impacts

Other potential environmental impacts, such as the impact on landscape, are not mentioned in the
literature as being relevant for policies that reduce trips. It is possible that there might be some
marginal impacts on some of these other environmental issues, but it is unlikely that these will
be significant. For example, any policy instrument that reduces the amount of traffic on the roads
would potentially contribute to less pollution from run-off and spillages, and would therefore reduce
impacts on biodiversity and the water environment. However, these are minor indirect impacts.
Similarly a policy that results in less traffic will have minor indirect benefits with respect to landscape
and townscape through reduced traffic levels.

Area-based impacts

Finally, it is important to note that the scale of the impacts associated with policy instruments that aim
to reduce trips will be heavily dependent on the location in which transport activity is discouraged. For
example, if alternative means of (cheaper) transport exist, e.g. in areas with a high population density,
then the impact on accessibility resulting from reduced affordability may not necessarily be that
significant. However, where cheaper alternatives do not exist, accessibility could be significantly
reduced. Additionally, there is the potential for rebound effects from policies that potentially reduce
traffic levels, if the road space that has been freed up is used for new journeys. This underlines the
importance of “locking-in” the benefits of local schemes through the introduction of parallel measures.

3.2.2 Distributional impacts

The literature on the social groups that will be affected by policies to reduce trips tends to highlight low
income groups and those living in rural areas, generally.

Affected social groups

For example, Bayliss (2009) identifies low income car owners as being at risk of exclusion as a
result of policies to reduce car use, although he does note that mitigation is possible. It is arguably
people who have no viable alternative to using their car who are disproportionately affected by
local road pricing schemes, since an inability to pay a charge might cause them to be excluded from
access to employment and training opportunities, and to other important goods and services; equally,
paying a charge that they can ill afford might cause them to reluctantly make economies elsewhere
(Rajé, 2003).

Among this group of people, those not eligible for exemptions and discounts are particularly
disadvantaged. The inclusion of exemptions for some groups of people is an important aspect of any
pricing scheme, and one which has a major bearing on the SDIs of such a scheme, particularly in
terms of the impacts on the members of society who are especially at risk of social exclusion. In
London, for example, those who are at least partially exempt from the city’s congestion charge include
taxi drivers, Blue Badge holders and residents living within the Congestion Charging Zone. Low-paid
workers, who might be on the margins of being able to afford to run a car, have no exemption.
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Lucas et al (2001) suggested that pricing measures may serve to further exclude already
transport poor groups. On behalf of the DfT, Parkhurst et al (2006) undertook a rapid evidence
assessment of literature relating to the SDlIs of road pricing schemes. Whilst noting that the evidence
base was very limited, they underlined that a persistent theme concerned the potential impact of road
pricing on social exclusion, i.e. it is people with no alternative to car use who are the most vulnerable.
They note that there are difficult choices to be made for lower-income households in those areas
where limited local employment opportunities, the rise of irregular and anti-social work hours, and
inadequate public transport facilities force them into running a car at considerable expense. On the
other hand, if a congestion charge resulted in shorter journeys for those paying the charge, it may
enable people previously excluded from participation in certain activities to take part. There may also
be positive distributional effects for bus users if, as a result of less congestion, services become
quicker or more reliable, or improved operating conditions lead to more services being introduced. In
such a case, it would be those on low incomes, women, the young and old, who would benefit as
these groups use buses more (see Section 2.2).

Gorman et al (2003) imply that affluent people would drive less as a result of car restraint and road
user charging measures and that the most deprived people would benefit from the reduced
congestion, better air quality and public transport improvements. While making a valid point, this
overlooks the fact that the progressive nature of road user charging only applies on average; in
practice, it is likely to be lower income drivers who are most significantly affected by road user
charging, as these are the most likely to restrict their journeys in response to increased costs (as
noted by other authors; see above).

Another important group of people whose situation should be considered is public transport users who
never use a car; whilst it is possible that they might benefit from improvements to their public transport
system paid for by toll revenues, it is also possible that they might suffer disbenefits from services
becoming over-crowded.

While there is some evidence in the literature with respect to the benefits in terms of CO, reduction
from the introduction of the policies discussed in this section, it was not possible to find any evidence
on the impacts of policies on the CO, emissions of different groups. Given the above discussion,
however, it can be anticipated that it would be those low income car drivers who might experience the
largest decline in their personal carbon footprint from such instruments.

Affected areas

Policies for charging people for the use of the roads can affect people differently according to where
they live in relation to the charging zone. For example, people resident on the edge of a charging zone
might experience “second order” effects, such as an increase in traffic that is parked in, or diverted
through, their residential area in order to avoid payment of the charge. Similarly, there might be so-
called “third order” effects for residents and businesses located within a charging zone; for example, a
reduction of traffic might ease access to business premises for both customers and suppliers, and
might generally create a cleaner and more pleasant environment in which to live and trade (Bonsall
and Kelly, 2005). Parkhust (2006) identifies five factors that may mitigate or aggravate questions of
equity: i) the basis of charging; ii) the area covered by the charge; iii) the time period covered by the
charge; iv) discounts or exemptions; and v) linkages to other transport charges. Anable et al (1997)
note that rural dwellers'® are under-represented in the consideration of, and therefore potentially
vulnerable from, policies to reduce car use.

3.2.3 Attitudes of different social groups to policies to reduce trips

In reviewing the results of the DfT’s Omnibus Survey, Eleini (2010) concluded that around 60% of
adults favoured individuals trying to limit their car use for the sake of the environment. While the
majority in all socio-demographic groups said that they would be willing to change their travel
behaviour to limit climate change, those who were more willing to take action were in managerial or
professional occupations, had a degree or higher level qualifications or had higher incomes. On the
other hand, those over 75 were least likely to be willing to change their behaviour.

"% Defined in their study as living in settlements with populations of under 3,000.
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Respondents were also asked what types of activities they were likely to undertake in the next 12
months due to concerns about climate change and over three-quarters mentioned at least one activity
linked to reducing their car use. Around 50% of people stated that they would walk instead of using
their car for some short journeys, while more than 40% were prepared to cut out some non-essential
car journeys. On the other hand, fewer (less than 30%) were prepared to share car journeys and to
cycle instead of use their car on some of their short journeys (nearly 20%). Higher proportions of
younger people were prepared to walk and cycle, whereas older people were more likely to switch to
public transport for some shorter journeys.

Although there have been various studies of the likely equity impacts of the different pricing options,
as well as studies of public reactions to different actual schemes (e.g. the London Congestion Charge
(LCC), the Edinburgh city-cordon and the Bristol central city cordon), there is only partial information
on the responses of different social groups in relation to this (Lucas and Jones, 2009). An overview of
the role public attitudes played in the rejection of the Edinburgh city cordon is presented in Box 2.

Box 2: Public attitudes towards road user charging

In Edinburgh, there was specific consideration of potential impacts of the proposed congestion
charging scheme on social exclusion. The Public Inquiry for the scheme concluded that people who do
not have a car cannot be adversely affected by the charging scheme, except from the point of view of
a slightly reduced likelihood of being given a lift by car drivers. The Inquiry also identified people who
are on the margins of being able to afford to run a car, who are most likely to be in low-paid
employment, as the group of people likely to be most adversely affected by the proposed congestion
charge. People in this category who are less mobile in terms of their choice of alternative employment
would be less able to make life changes in order to cope with the increased cost of travelling by car,
and some, such as shift workers, would have few, if any, alternative options for travelling to work. The
report’s conclusion, however, was that such problems would be alleviated in the longer term, due to
planned improvements in the transport system.

These equity issues were a major factor in the subsequent referendum in Edinburgh. Whilst it was
demonstrated, during the planning phase, that no group of residents would actually lose out as a result
of the introduction of the scheme, a city-wide referendum resulted in the plans being rejected by
almost 75% of the residents who voted, and neighbouring authorities, who were not included in the
referendum, were also against the proposed scheme, on the grounds that they perceived the charging
regime to be unfair.

Owen et al (2007) undertook research for the DfT on the public acceptability of road pricing based on
group discussions and in-depth interviews. This found that the equity and fairness of such schemes
was considered essential for all groups, but it was recognised that it would be difficult to achieve.
Participants were also concerned about the fairness of road pricing for specific groups of people,
referring to low earners, those in rural areas, businesses, and those having to use a car, e.g. disabled
people or parents with young children. Those in higher socio-economic groups also raised the concern
that those in lower income groups might suffer adversely, including potentially losing employment, as
a result of road pricing.

In a study of the travel choices and needs of low income households Taylor et al (2009) primarily
focused on the social benefits of car use amongst this social sector. The study identified that the car is
now considered an essential item for many low income households, with direct benefits such as
greater access to services and maintenance of social networks as well as indirect benefits such as
improved mental well-being and feelings of independence. This finding has been borne out in several
other studies (e.g. Lucas and Jones, 2009; Urry, 2007; Smith et al, 2009). This suggests that any
fiscal measures to reduce private car use need to take account of the impact on low income motorists.

In a series of focus groups with different types of motorists, mostly including those who were at the
margins of driving and non-driving, Lucas and Jones (2009) identified attitudes to the increased cost of
motoring to be fairly uniform across all the groups, with people mostly favouring increased fuel costs
over area-based charges. Although, in common with Taylor et al (2009) the authors identified that, on
the whole, participants did not budget the cost of their motoring and saw this as a something they
would seek to afford whatever the increase or impact on other items of household expenditure.
Participants also found it difficult to identify exactly how they would modify their driving behaviours in
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the light of considerable increases in cost, but most said that they would first consider eco-driving
(young motorists group); reducing unessential leisure trips (older motorists); reducing their escort trips
(parents); walking or taking public transport more (people who had already reduced their car driving in
the last year).

Clearly, the design and location of pricing projects has an influence on the acceptability of such
measures for different social groups. For example, in a study for the DfT, Parkhurst (2006) evaluated
the evidence on the social and distributional effects of local road pricing schemes. He found that, in
the case of the LCC, disabled people (who were considered to be particularly transport disadvantaged
and possibly more car dependent than other groups and so were specially consulted on this issue)
had a reasonably positive attitude to the charge. They believed that it might help to deter private car
journeys, but many felt that it would not work as well as greater pedestrianisation because the charge
was too low. They also predicted that LCC would mean greater demand for public transport, which
could negatively affect their own transport needs.

3.2.4 Knowledge gaps

While there is a reasonable amount of evidence in relation to SDIs associated with, and the attitude of
people to, policies that reduce trips, key knowledge gaps are:

e There is clearly the potential for those on low incomes and the traditionally transport
disadvantaged groups who own and drive cars to be disproportionately affected by
policies to reduce trips, but there is little evidence as to the extent to which this would
happen. This is linked to the fact that the scale of impacts will be dependent on the location. It
is important that these potential impacts are understood for the particular location, and that
policies to mitigate the adverse SDlIs are put in place in parallel.

e How best to engage the public in the develeopment and design of instruments to
reduce the number of trips? Evidence suggests that on average it is likely that those on low
incomes will benefit from such schemes, as bus reliability could increase and air quality could
improve. However, it has proved to be difficult to convince people to support such schemes,
even though when surveyed a majority of people appeared to be in favour of reducing their car
journeys.

e Designing schemes to address the genuine concerns of low income drivers. Low
income drivers spend more on transport than other drivers and also use other modes less
often than other lower income households. Such drivers often have concerns regarding the
impact on the affordability, and the subsequent impact on their personal accessibility, of
pricing schemes. It is the needs of these drivers that need to be considered in more detail
when such schemes are developed.

e The benefits of the Webtag guidance. The Webtag guidance that sets out the approach to
the implementation of local transport schemes includes guidance aimed at local road pricing
schemes, as well as guidance focusing on the evaluation of SDIs. These documents were in
the process of being revised in 2010. Given the potential significance of such instruments on
the affodability of transport for low income car drivers in particular, as well as the likelihood
that instruments to reduce trips will become increasingly common, it is important to monitor
the application of the particular units of Webtag guidance to ensure that the potential SDls of
road pricing schemes are being considered and mitigated as far as possible in the design and
implementation of such schemes.

e What package of measures will best lock-in the benefits of charging and pricing
schemes? In order to ensure that the benefits of pricing and charging schemes are
maintained, packages of measures have to be designed to ensure that any reduction in traffic
levels are maintained.

3.2.5 Implications for policy makers
Consequently, when considering the introduction of policies to reduce transport’s CO, emissions by
reducing the number of trips, such as those covered in this section, key issues for policy-makers are

the need to:

e Understand the type, scope and geographical location of the disadvantaged groups that
might be affected. Engage with such groups, or at least their representatives, to understand
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their concerns, particularly with respect to accessibility and affordability. Take such concerns
into account when designing policies, and communicate to disadvantaged groups how their
concerns have been met. In this respect, the Webtag guidance on road pricing and assessing
SDIs is relevant'".

e Focus on the potential impacts on low income drivers, particularly those who have a lack of
viable alternatives to the car at the times at which they need to drive, or to the locations to
which they need to drive.

e Consider the use of exemptions or concessions when addressing the concerns of
disadvantaged groups, e.g. exemptions from the charge; direct compensation to low income
groups, such as credits (similar to credits provided to low income utility customers); or tax
credits to low income commuters.

e Take account of the alternatives to travel, and potentially improve, these, as a means of
addressing the concerns of potentially disadvantaged groups.

e Ensure that the resulting reductions in transport's CO, emissions are maintained. Measures
that reduce trips potentially free up space for new additional trips, at least in the medium-term,
which could undermine the CO, reductions that were achieved. In this respect,
complementary measures are also needed in order to ensure that the CO, benefits of the
original policies are “locked in”.

e Take account of, and communicate, the wider benefits of such policies for transport users
and non-users in the course of developing policies, e.g. improvements in air quality and
reduced noise levels, severance and road traffic accidents, that result from less traffic.

¢ Monitor the impact of policies on different groups over time in order to ensure that the
benefits are maintained and that additional measures are taken to address any erosion of the
CO, and SDI benefits.

3.3 Policies that aim to stimulate modal shift and
increase car occupancy

The discussion of this section focuses on policies that aim to reduce transport’s CO, emissions by
either stimulating modal shift or increasing car occupancy (see Table 2). Policies aiming to stimulate
modal shift would reduce transport’s CO, emissions if they encouraged the use of more CO,-efficient
modes for existing trips. For example, a policy that managed to replace a number of single person car
trips by trips undertaken using well-used and CO,-efficient public transport has the potential to reduce
transport’s CO, emissions. Similarly, policies that stimulate the use of cycling or walking for trips
previously undertaken using a motorised mode have the potential to reduce transport’'s CO,
emissions. As noted in Section 1.5, the policies of other government departments, such as spatial
planning, which have the potential to deliver CO, emissions reductions, are not covered in this report.

It should be noted that policies that aim to increase car occupancy have the potential to reduce
transport’s CO, emissions only if they result in fewer trips by car. For example, if car sharing by
employees to a common place of work reduces the number of otherwise single-person commuting
trips by car, then there are potential CO, emissions reductions'?. Similarly, if people join car clubs and
give up their car in doing so, it is likely that they will undertake fewer car trips, and thus reduce their
personal CO, emissions.

The following sections set out results of knowledge review in relation to possible SDls that might result
from the introduction of the policies listed in Table 2. A summary of the key findings is presented in
Box 3.

" See respective guidance documents at www.dft.gov.uk/webtag/documents/index.php.

"2 As with all policies, it is the net impact that determines whether CO, reductions actually occur. If a place of work encourages car sharing, but
does not reduce the number of spaces that it provides, then there is a possibility that the parking spaces freed up by the new car sharers could be
filled by cars making new journeys, whose drivers may have previously come to work in less CO,-intensive modes. It will be the net impact of all of
these effects on CO, emissions that matters, rather than the fact that car sharing will have increased.
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Table 2: List of the DfT’s potential climate change policy instruments considered in this report
that aim to stimulate modal shift and to increase car occupancy

Mode

| Policies considered

Policies that aim to stimulate modal shift

Public transport | Investment

Introduction of smart ticketing

Regulation of fares and concessions

Potential plans for electrification

High speed rail

Cycling Development of a National Cycle Plan
Investment in infrastructure, e.g. cycle interchange facilities at stations
Promotion of cycling e.g. cycle demonstration towns

Cross modal Active transport strategy (including walking)

Sustainable Travel city

Smarter Choice initiatives including school travel plans, workplace travel plans,
personalised travel plans.

Walking — new infrastructure, specific promotion

Policies that aim to increase car occupancy

Cars

Car clubs

Car sharing

Box 3: Key findings in relation to SDIs associated with modal shift and increased car
occupancy policies

1.

Policies that aim to reduce CO, emissions through modal shift are more likely to benefit the
accessibility of those on high incomes and men, if they focus on improving rail or cycling
infrastructure. In contrast those on low incomes, women, younger and older people will
benefit more if such policies focus on improvements to bus infrastructure and services.
There is the potential for policies to benefit all groups, depending on how a policy is
designed. There is also a risk that the development of large-scale transport infrastructure is
more likely to impact adversely on those living in more disadvantaged areas, if the
infrastructure passes through rather than serves such areas. The exact nature of the
impacts will depend on the locations that the infrastructure serves and passes through.
Policies that increase the amount of walking and cycling (in any group) have the potential to
improve physical fitness, while if reduced traffic levels result from modal shift policies,
there will be wider benefits in terms of improved air quality and reduced levels of noise and
severance.

The regulation of fares has the potential to benefit all groups, but it is a less well targeted
measure than concessionary fares, which could be used to benefit particular groups, as it
has the potential to improve the accessibility to employment and local services for these
groups.

There is insufficient evidence regarding the impact on the travel behaviour of different
groups from car clubs and car sharing. However, such policy instruments clearly have the
potential to benefit some groups by improving the affordability of accessing a car, and
therefore their accessibility to services and social networks that are more easily accessed
using this mode. For example, policies to stimulate car clubs could benefit those on low
incomes who are not able to afford to own a car or those who would otherwise not have
access to a car at certain times, e.g. mothers whose partners use the household’s only car
during the day, as long as these policies encourage take up and ensure that these schemes
are affordable.

Any of the policies that aim to encourage modal shift or to increase car occupancy have the
potential to increase the capacity of the transport network and thus, potentially increase
transport’'s CO, emissions, which would undermine the main objective of the policy. Hence,
complementary measures would need to be used in parallel, such as those measures
that could be used to reduce the number of trips (see above), in order to ensure that
transport’'s CO, emissions are tackled and that SDIs are addressed.
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3.3.1 Key social impacts of policies to stimulate modal shift and increase car
occupancy

The CO, impacts of policies aimed at encouraging modal shift will depend on the relative CO,
emissions of the two modes involved. For example, there may be emissions reductions if cycling is
encouraged and it replaces motorised journeys, but this would tend to reduce the CO, emissions of
higher income groups as these groups tend to cycle more. On the other hand, if, as noted above,
concessionary bus fares increase trips then the CO, emissions of these groups, e.g. older people,
could increase as a result. With respect to high speed rail, however, the CO, emissions benefits would
depend on the relative CO, emissions of the new and former trip, but again as this policy would largely
benefit those on higher incomes it will be the emissions of these groups that are affected. The benefits
of policies to stimulate modal shift only occur, of course, if modal shift actually occurs. The evaluation
of several schemes has indicated that, while some car trips can be removed, the impact on non-car
modes can also be significant. Rather than looking at the social impacts of changing mode, the
literature tends to look at the social impacts of using non-car modes.

The main modes considered within the literature are cycling and walking, public transport
improvements including fare reductions, car sharing and car clubs. The literature suggests that the
most important social impacts from the policies discussed in this section are increased accessibility
and improved physical fithess from cycling and wider benefits resulting from reduced traffic,
including improvements in air quality and reduced levels of noise and severance. As with the policies
that aim to reduce trips, any reduced traffic levels also have the potential to improve the reliability of
the transport system, as well as have impacts on landscape, townscape and reduced climate change
impacts (see Section 3.2.1). Whether changing mode reduces the risk of accidents and improves
security will depend on the relative safety and security of the respective modes, both generally, but
also locally, as accident risk is dependent to some extent on location.

It should also be noted that there is often an implicit assumption within the literature that there will be a
significant modal shift away from cars as a result of the introduction of new alternative transport
projects. This may not always be the case in practice (see examples in Box 4).

Box 4: Modal shift from cars onto public transport

Several large public transport infrastructure projects have attempted to secure modal shift from cars
onto new public transport services, such as the Jubilee Line Extension (JLE) in London, the
Manchester Metro and the Sheffield Supertram. All have had varying impacts in effecting mode
choices. In general, existing passengers tend to use the new services to increase their journey
distances or number of trips. People who have previously been travelling by slower modes will often
upgrade their travel onto these new services (e.g. from walking onto buses or from buses onto trains).

For example, the JLE Impact study household survey showed a global increase in the public transport
trips of households across all the station catchment areas. However, whilst the Isle of Dogs cordon
counts showed an overall increase of public transport use of 11% in the morning peak and a decrease
of approximately 10% in private vehicle trips, the use of buses and the Docklands Light Railway also
decreased significantly.

The surveys to evaluate the impact of the Manchester Bus Quality Partnerships on passengers’ mode
choice found that most people had changed mode due to changes in their personal circumstances,
e.g. banned from driving, because their partner was no longer available to drive or because of change
of job or address. Only a small number of respondents along each route, 8 out of 200 on Corridor 1
and 5 out of 200 on Corridor 2 transferred to bus from their previous mode because of the introduction
of the QBC or other closely related transport policies.

Gardiner and Hill (1997) argue that cycling to work has social impacts in relation to accessibility,
severance, affordability, personal safety and security, while potential indirect impacts (from
reduced car use) on noise and air quality. Jones (2008) argues that the increased amount of cycling
resulting from the development of a national cycle network in the UK would improve accessibility and
the affordability of transport, while improving the health of those using the network. Whilst it is clear
that cycling has the potential to increase physical fitness, policies to encourage the use of other
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modes or increase car occupancy have the potential to be detrimental to physical fithess if these
policies lead to a transfer of trips from cycling and walking.

In relation to buses, Rye and Mykura (2009) identified that the use of concessionary fares for older
people potentially had benefits with respect to accessibility, severance and affordability, while
potential indirect impacts (from reduced car use) with respect to noise and air quality. For high speed
rail, Van Exel et al (2002) note that such schemes have the potential to improve accessibility by
enabling people to travel farther in a shorter time period, for those who can afford it.

From a wider health perspective, Gorman et al (2003) note the benefits of walking and cycling as a
means of providing people with regular physical activity, including evidence of a reduction in heart
disease, diabetes, hip fractures and mental health conditions such as depression, anxiety and
stress. On the other hand, high traffic levels that lead to severance to community and social networks
can in turn have a negative impact on health. For example, having a good social network can reduce a
person’s risk of coronary heart disease, depression or susceptibility to infection. The lack of such
social support has been associated with higher mortality rates from all causes. Similarly, air pollution
can have a negative impact on health, as exposure to air pollutants is related to respiratory and
cardiovascular diseases.

Some literature also discusses policy instruments to increase vehicle utilisation from which potential
social impacts can be inferred. For example, in assessing the public’s experience of car sharing'®, DfT
(Robinson et al, 2008) found that the most common reason for people to receive a lift in this way was
convenience (63%), followed by an inability to drive (25%), while 22% mentioned problems with public
transport, including lack of services available, and cost factors (either to reduce the cost of car use or
because public transport was too expensive). This list of reasons implies that the key social impacts
that are addressed by car sharing relate to accessibility and affordability. In the latter case, the
implication is that even taking into account the costs of belonging to a car club, this option is
considered to be more affordable than some alternatives. Carplus (2004) suggest that car clubs™ can
have a number of benefits for the community including contributing to cohesion as the development of
clubs tends to bring together sectors of the community who would not necessarily naturally find a
common focus. Additionally, the “club” aspect of the projects implicitly involves sharing resources,
which can help to foster community pride from being involved in a local initiative that provides
environmental and communal benefit.

3.3.2 Distributional impacts

In the literature there is little information on the distributional impacts of increasing vehicle utilisation,
while the distributional impacts of modal shift are often implied on the basis of who tends to use the
modes more often at the moment.

In their evidence based review, Smith et al (2006) indicate that older people were more likely to
depend on public transport and less likely to drive. However, the focus groups in the study by
Lucas and Jones (2009) reported that public transport was often not useful for older people,
particularly if the services that they wanted to access were distributed around the town. The literature
stresses the need to maintain older people’s independence and access to transport services in order
to avoid isolation. Rye et al (2009) identified that low income seniors have increased their bus use by
as much as 30% as a result of the National Concessionary Bus Fares Scheme. People with household
incomes of £500 or less a month made over 50% more trips than those on incomes of £750-£1000 per
month and twice as many as those on £1000 or more a month. Perhaps more importantly for this
study, the concession also served to stimulate bus use amongst retired car owners.

Disabled people are more likely to depend on public transport, but have accessibility and
safety concerns, as well as less flexibility in travel choices than people who are not disabled (Penfold
et al, 2008; Smith et al, 2006). Therefore disabled people need to plan ahead if they wish to travel.
This means that all stages of the transport chain need integrating to meet these concerns (Stanchev
and Menaz, 2006).

'®i.e. when one person effectively gives a lift to one or more other people
™ j.e. where a collection of cars is owned centrally and used by a number of people

26 AEA



Final Report Knowledge Review of the SDIs of DfT Climate Change Policy Options
AEA/ED46894/Issue 1

Smith et al (2006) note that adults from black and minority ethnic groups are more likely to
depend on public transport than white adults, but there are safety concerns about using public
transport for some. They also note that women are more likely than men to have safety concerns
about using public transport and that services may not meet travel needs at off-peak times and on
non-radial routes.

In an assessment of the health impacts on the residents of Edinburgh of different funding and
investment scenarios for transport, Gorman et al (2003) found that the option with the highest level of
transport funding (funded from standard city funds and road tolling) would provide the most benefits
for deprived groups, due to the investment in non-car modes of transport. In another analysis relating
to Scotland, this time with respect to buses, Rye and Mykura (2009) noted that in some cases, the
introduction of concessionary fares for buses in Scotland resulted in newly generated trips
(27%), or a modal shift, including from cars (23%) and walking (44%) for older people or the
mobility impaired.

However, for rail, Segal (2009), in the course of estimating the impacts of a high speed rail network in

Britain, estimated that only 7% of the trips would replace a car journey and 17% would replace a plane
journey, while the majority of trips on the new network (57%) would come from normal rail. As noted in
Section 2.2, as rail is predominantly used by high income groups, then the development of a high

speed rail network has the potential to be of more benefit on average to those on higher incomes.

With respect to cycling, Jones (2008) points out that the distribution of the benefits of cycling is limited
as it is only people who are actually able to cycle who will be the beneficiaries of investment in
the provision and promotion of cycling facilities. The ability and propensity to cycle is, in turn,
dependent on age, sex, level of household responsibility and social class, although there is no
demonstrable correlation between cycling propensity and income — approximately two in three people
cycle “once a year or never”. A major tranche of investment funding for the improvement of cycling
infrastructure and the marketing of cycling as an activity was directed at Cycle Demonstration Towns
in the 2000s. A specific group targeted was school-aged children, and the results of school surveys
identified a 7.3% increase in cycling to school. As well as this positive impact on young people,
monitoring studies have also shown that adults living in households with children have had a
greater propensity to increase their cycling than other adults (Review of Cycle Demonstration
Towns, 2009). However, clearly there is the potential for all groups to benefit from cycling. The fact
that some groups of the population currently choose not to cycle could be addressed by targeting
policies to promote cycling at such groups. This is underlined by DfT (2006b), which showed that one
of the key benefits of cycling schemes, in this case links to school, was to increase access for all parts
of society, including those without a car, those groups, such as older people and the disabled, who
feel most vulnerable on busy roads, and people from ethnic minority groups.

Litman (2009a) notes that critics often claim that mobility management programmes harm poor
people. He argues that this might be true if the only strategy was to increase road, parking and fuel
prices, but lower income people can benefit significantly from integrated programmes that
include improved travel options, particularly affordable modes such as walking, cycling, car
sharing and public transport; positive incentives such as distance-based vehicle charging; flexitime
and teleworking; as well as land use policies that create more accessible, multi-modal communities
with affordable housing.

IEEP (2004), in reviewing a number of studies that reviewed the environmental and other impacts of
car clubs and car sharing, identified a number of studies that suggested that car club users generally
spend less time travelling by car than those who have access to a private car. In four different
schemes on continental Europe, the average reduction in vehicle mileage by car club members after
having joined a car club was between 28% and 42%. However, there is a clear difference between
members that previously owned a car and those who did not. Generally, car club members who did
not previously own a car travel more by car than before having joined a car club, but this is
more than made up for by the fact that those who previously owned a car travel significantly
less by car than before. In this respect, the CO, emissions of lower income groups might be
increased as a result of car clubs, whereas the emissions of higher income groups, i.e. those who give
up their car, might decline. However, it was not possible to find any evidence on which income groups
use car clubs. Additionally, car club membership often provides or replaces second car ownership by
a household, which may assist women in single-car households.
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3.3.3 Attitudes of different social groups to policies to stimulate modal shift
and increase car occupancy

As noted in Section 3.2.3, over half of all socio-demographic groups believe that they could use
alternatives to the car for short journeys, so efforts to promote and enable alternatives appear to have
a potentially willing audience. Having said that older people and those in rural areas are amongst the
least supportive of changing their own behaviour, which is probably due to their already relatively
reduced access to the transport system. Such considerations would be important to take into account
in developing polices to stimulate modal shift.

A study of the travel aspirations of young adults (Taylor et al, 2007) identified strong support for the
extension of a concessionary fare to 16-25 year olds who are unemployed, students and parents of
young children. This reflected the personal and financial circumstances of many of the people
interviewed, who were often on low incomes and found the cost of public transport prohibitive.

Better and more accessible information about local public transport services is a repeated theme in
studies about the transport needs of low income and disadvantaged groups (e.g. Lucas et al, 2001;
SEU, 2003; Taylor et al, 2007). The need for information and travel assistance to be available in
different languages is also raised as an important issue for non-English speakers (Taylor et al, 2007).

In his PhD on the role of the National Cycle Network, Jones (2008) found that older respondents were
more likely to place a value on measures to reduce the impact of traffic and that a higher proportion of
women than men believe cycling to be impractical and dangerous. In their study of the choices and
barriers to mobility for different social groups Smith et al (2006) identify that boys are more likely to
have positive attitudes to cycling than girls. Young people who are still at school are more amenable to
public transport improvements than adults and both older people and teenagers are more likely to feel
unsafe whilst walking and/or travelling on public transport, particularly at night. They also found that
whilst there is strong support for public transport improvements across all social groups, affordability is
more likely to act as a barrier to its use for low income travellers.

Box 5: Smarter choices

This describes the combined use of ‘soft’ measures such as workplace and school travel plans,
personalised travel planning and awareness campaigns, travel information and marketing, car clubs
and car sharing schemes, teleworking and teleconferencing. Studies of specific initiatives have shown
reductions in local urban traffic levels of around 5% in the low intensity scenarios (where these
measures are not given policy priority) and 21% in the high intensity scenario. If fully captured, these
measures would not only secure significant reductions in the level of CO, emissions but would also
contribute to considerable improvements in local air quality and traffic noise reductions. This can be of
particular benefit to people living in lower cost urban housing, which is often located alongside busy
roads.

However, there could be a knock-on tendency to attract new car trips onto these roads, which would
offset the overall impact of those who reduce their car use unless there are measures in place to
prevent this. As such, the success of smarter choice measures depends on the implementation of
additional supportive policies, such as road space reallocation, improved public transport service
levels, parking controls, traffic calming, pedestrianisation, cycle networks, congestion charging or
other traffic restraint, other use of transport prices and fares, speed regulation, or stronger legal
enforcement levels'®.

The range of voluntary behavioural change measures covered by “Smarter Choices” have the
potential to deliver social benefits, although accompanying measures to reduce rebound effects are
also important (see Box 5). However, it is important to note the overall findings of Anable et al (2007)
in relation to public attitudes towards such voluntary measures that potentially reduce an individual’s
transport CO, emissions. The authors warn that, regardless of their stated attitudes to the different
proposed measures, people are unlikely to change their travel behaviours voluntarily in favour of less
polluting modes if there are adverse social effects for themselves or their families. Although not

'8 Such measures were tested in three demonstration sustainable travel towns: Darlington; Peterborough; and Worcester. The results of the final
evaluation was published in February 2010 and can be found at www.dft.gov.uk/pgr/sustainable/smarterchoices/smarterchoiceprogrammes/
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specifically stated within their study, this is more likely to be the case in low income households where
existing economic and social disadvantages also prohibit behaviours which bear an additional financial
or activity cost.

More generally, Heiskanen (2009) identifies low carbon communities as a possible future context for
individual behaviour change suggesting that previous energy conservation and climate change
mitigation programmes have suffered from too individualistic an approach and that people could be
more successfully engaged in these programmes as citizens of their community. This could be
particularly relevant in the case of low income communities, where door-to-door treatments can often
be received with suspicion and more general capacity building for smarter choices measures may be
needed.

3.3.4 Knowledge gaps

While there is a reasonable amount of evidence relating to the SDIs assocated with policies that aim
to stimulate modal shift and icnreased vehicle occupancy, there are a number of important knowledge
gaps, as follows:

e How best to target measures to encourage those in disadvantaged groups to gain the
benefits from cycling and rail use? While in theory most people could benefit from policies
to stimulate cycling and rail use, at the moment it is more likely that men and those on high
incomes would benefit due to existing patterns of use.

e How best to ensure that modal shift occurs? While the improvement of non-car modes is
important in stimulating modal shift, it is important to identify the packages of measures that
are needed to ensure that modal shift to more CO,-efficient modes occurs and is maintained.

e How to translate public support for using non-car modes into use? There appears to be
support for the use of other modes, but this support is not always translated to reduced trips in
practice. The barriers to the use of non-car modes need to be understood better and then
these can be overcome in the development, design and implementation of policies.

e How to best target transport CO, emissions and address SDIs through increasing car
occupancy? Evidence suggests that, at least in the short-term, there are potential social and
climate change benefits to be achieved from increasing car occupancy. However, the extent of
the benefits that can be achieved is not clear. Those who first replace their car with a car club
membership might contribute to an overall travel reduction from car clubs, on average.
However, it is not clear what proportion of the population could join a car club and enable that
car club to reduce average CO, emissions and deliver increased accessibility for those who
previously did not have access to a car.

3.3.5 Key implications for policy makers

The discussion of the previous sections raises a number of key issues for policy makers. As things
stand, policies aimed at developing and improving rail and cycling infrastructure and services would
benefit those on higher incomes and men, as it is these groups who make more use of these modes.
On the other hand, those aimed at improving buses are more likely to be of benefit to women and
those on low incomes. However, it is clearly possible for all modes to be of benefit to all groups of
society. The challenge therefore is to make all modes more accessible and attractive to all groups in
order to ensure that all modes are used to their optimum to tackle transport’s CO, emissions and
address and mitigate SDIs. Consequently, it is important for policy makers to:

¢ Understand the type, scope and geographical location of the disadvantaged groups that
might be affected. Engage with such groups, or at least their representatives, to understand
their concerns. Take such concerns into account when designing policies, and
communicate to disadvantaged groups how their concerns have been met. In this respect, the
Webtag guidance on assessing SDIs is relevant'®.

e Ensure that the barriers to access are overcome for potentially vulnerable groups,
particularly with respect to policies that aim to improve rail and cycling infrastructure and
services, as both have a potential role to play in tackling transport’'s CO, emissions and
addressing and mitigating SDls.

'® See respective guidance documents at www.dft.gov.uk/webtag/documents/index.php.
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e Ensure that the resulting modal shift or increased vehicle occupancy does deliver CO,
emissions reductions in transport, or at least does not increase these emissions. Whether
an actual reduction in total transport CO, emissions occurs would depend, at least in the
medium-term, on the balance between the impact of any modal shift and the impact of any
trips generated by the fact that successful modal shift will have freed up infrastructure that
could be used by new motorised trips. Such rebound effects need to be taken into account in
the development and implementation of policies in order to ensure that the desired CO,
reductions are delivered and that any beneficial impacts on SDIs are maintained. Again,
mitigation measures are important in this respect to ensure that the CO, reduction and other
benefits are “locked in”.

e Understand the net travel impacts of measures to stimulate car clubs and car sharing in order
to ensure that both measures deliver their potential contributions to tackling transport's CO,
emissions and in addressing and mitigating SDls.

¢ Monitor the impact of policies on different groups over time in order to ensure that the
benefits are maintained and that additional measures are taken to address any erosion of the
CO, and SDI benefits.

3.4 Policies that aim to encourage the purchase and
use of more fuel efficient vehicles and more fuel
efficient driving behaviour

The policies considered in this section either focus on purchasing, and therefore using, more efficient
vehicles or improving the way in which a vehicle is used (see Table 3). In both cases, CO, reductions
would be delivered simply because the vehicles would use less fuel to cover the same distance. In the
first instance, this would be because the vehicle was more fuel efficient overall, while in the second
case, the emissions reductions would be due to the fact that the vehicle will have been driven in a
more fuel efficient manner. As noted in Section 1.5, policies that could contribute to encouraging the
purchase and use of more efficient vehicles, but which are not the responsibility of the DfT, e.g.
vehicle taxation, are not covered in this report.

Table 3: List of the DfT’s potential climate change policy instruments considered in this report
that aim to encourage the purchase and use of more fuel efficient vehicles and
more fuel efficient driving behaviour

Mode | Policies considered
Policies that aim to encourage the purchase and use of more fuel efficient vehicles
Cars The EU’s passenger car CO, Regulation

The government in leading by example - targets exist for central government
departments and their agencies to procure low carbon new cars

Financial incentives to purchase lower carbon vehicles

Increased use of electric cars - Electric car cities

Vans The EU’s van CO, Regulation
Low Emission Zones (including set hours)
Buses Modifications to the Bus Service Operators Grant to incentivise technological change

Grants provided to encourage uptake of low emission bus technology

Policies that aim to encourage more fuel efficient driving behaviour

Cars Provision of better information on more efficient use and emphasis on eco-driving

Vans Provision of better information — Act on CO, extended to vans

The following sections set out results of knowledge review in relation to possible SDIs that might result
from the introduction of the policies listed in Table 3. A summary of the key findings is presented in
Box 6.
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Box 6: Key findings in relation to SDIs associated with fuel efficient vehicle purchasing and
driving behaviour

1. Many of the policies focusing on stimulating the purchase and use of more efficient vehicles,
such as the EU’s passenger car CO, Requlation and electric car cities, aim to increase the
number of more efficient vehicles on the market, including electric cars. Such vehicles can be
more expensive than conventional vehicles. If the uptake of more expensive vehicles was
stimulated, these policies would marginally reduce the affordability of buying new cars for
some groups who would otherwise have bought a new car. This might have knock-on effects on
the second-hand car market, at least in the short-term, as such cars might also become more
expensive as potential purchasers of new cars are put off from buying a brand new car and
instead turn to the second-hand car market. For most drivers, it is arguable whether this should
be considered to be an SDI, as most of those potential purchasers of new vehicles could as
easily buy an alternative vehicle, albeit one that might be smaller or older than the one they
would otherwise have bought.

2. As such cars are more fuel efficient, they have the potential to increase the affordability of car
use for all of those using them, i.e. to reduce running costs, as less fuel would be used to travel
the same distance, everything else being equal. Hence, this potential rebound effect would
reduce the benefits from such policy instruments.

3. Similarly, policies aimed at encouraging more fuel efficient driving behaviour, such as better
information on the more efficient use of cars, would also increase the affordability of
vehicle use. While, generally, the resulting rebound effects should be recognised and reversed,
there is the potential to exploit such effects to benefit low income drivers. Given that it is low
income drivers who are likely to struggle more in paying for the costs of driving, it is these
drivers, as well as other members of their respective households, who would probably benefit
more, relatively speaking, from adopting such policies. As low income households are less likely
to have access to the internet, care needs to be given as to how best to target such drivers.

4. Many of the policies aimed at the purchase and use of more efficient vehicles and driving
behaviour have the potential to deliver wider benefits on users and non-users alike in the form
of improved air quality, reduced noise levels and reduced adverse impacts from climate change.
Even though the impact on any individual will be marginal, and perhaps unnoticeable, the net
impact across all of those affected could be significant. The scope and scale of such impacts will
depend on both location and mode.

3.4.1 Key social impacts of policies to encourage the purchase and use of
more fuel efficient vehicles and driving behaviour

There were few references in the literature to the social impacts of the use of more fuel efficient
vehicles and driving behaviour, but the references that do exist refer to affordability, as more fuel
efficient vehicles will generally cost more. For cars, it has been estimated that the impact of the EU
passenger car Regulation on retail prices is between €1,000 and €2,500, which resulted mainly from
improvements to existing cars, rather than increased numbers of battery electric and hybrid electric
vehicles17 (IEEP et al, 2007). However, the extent to which such an increase in prices actually occurs
in practice is not clear. Additionally, from the perspective of conventionally-fuelled vehicles, it is often
possible to buy a more fuel efficient car within the same vehicle class. The additional cost of electric
vehicles and hybrid vehicles compared to conventional vehicles is likely to be significant and such
vehicles are expected to continue to be more expensive, even if battery prices come down significantly
(Hill et al, 2010). Hence, some more fuel efficient vehicles are more expensive than less fuel efficient
vehicles of a similar size and so will potentially impact on the affordability of such vehicles. The impact
on affordability depends on a number of factors, including the extent to which manufacturers and
public transport operators (in the case of buses) pass on the increased cost of vehicles to vehicle
buyers and public transport users. However, it is of course possible for purchasers to buy a smaller,
less expensive vehicle, but this could have an impact on the level of utility that purchasers will
experience from the vehicle, e.g. an inability to transport as many people or as much luggage. It is
likely that any price increases for new vehicles will have knock-on effects on the second-hand market,

7ltis important to recognise that technically what are generally referred to as electric vehicles and hybrid vehicles are more properly referred to
as battery electric vehicles and hybrid electric vehicles, respectively, as both are electric vehicles. However, in order to avoid potential confusion,
the generally-used terms are used in the remainder of this report.
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as the prices of second-hand vehicles are likely to increase due to potential purchasers of new cars
being put off from buying a brand new car and instead turning to the second-hand car market.

It should be noted that more efficient vehicles, and vehicles that are driven in a more fuel
efficient manner, will reduce the cost of vehicle use. This rebound effect will need to be taken
account of in policy development and implementation in order to ensure that the desired CO,
reductions are delivered.

There are recognised co-benefits from using more fuel efficient vehicles. Electric and hybrid
vehicles emit fewer air pollutants at the point of use'® and are quieter at low speeds, so will
deliver benefits in this respect, particularly in urban areas; vehicles fuelled by hydrogen would
also deliver air quality benefits (Hill et al, 2010). The impact of cleaner vehicles using conventional
technologies is not as clear cut, as the synergetic effects that might be expected are not necessarily
created in practice (Sharpe, 2010).

3.4.2 Distributional impacts

There is also little information in the literature on the groups that will be affected by the policies being
considered in this section. However, in a review of a wide range of climate change abatement policy
instruments for transport, Golub and Kelly (2010) suggest the benefits of such policies are often
unequally distributed. For example, they suggest that the benefits of policies focusing on more fuel
efficient vehicles, e.g. constructing alternative fuel infrastructure and providing tax rebates for hybrid
fuel vehicles, tend to favour higher income groups that can afford these new technologies.

In the specific context of more fuel efficient cars, Heffner et al (2007) conclude that there is little or no
evidence for financial benefits of hybrid vehicles, since higher purchase prices cancel out the
advantages of cheaper fuel — although owners of hybrid vehicles derive intangible benefits from
knowing that their choice of vehicle represents a more “sustainable” means of travel. However, as
noted in SEI (2007), the purchase of hybrids can be beneficial for those drivers who driver farther than
average or those who own their cars for a long time.

In terms of the purchase of vehicles with more fuel efficient technologies, such as hybrids or electric
vehicles, the common characteristics shared by early adopters (Shell, 2004 in Lane, 2005) include that
they are predominantly new car purchasers; have higher than average education levels; have high
incomes; are urban dwellers and are interested in technology and innovation. It was noted that fleets
play a key role in the early stages of market development and are seen as the key drivers of
infrastructure and vehicle development. Additionally, it is generally those on higher incomes who
purchase new cars, so it will be these groups that will be most affected by such policies. However,
12% of new cars were bought by semi and unskilled manual workers, or pensioners.

Such policies will, therefore, affect the CO, emissions of those on higher incomes who generally buy
new cars, at least in the short-term. However, eventually, the CO, emissions of all groups will be
reduced by such measures, as the low carbon cars become more common in the second-hand market
and therefore less expensive.

More fuel efficient driving, or eco-driving, involves the use of a more efficient driving style, as well as
other operational measures, such as optimal engine maintenance, maintaining optimal tyre pressure
and reducing unnecessary loads. In terms of impacts on social groups it is again those who drive, i.e.
more likely to be those on high incomes, those living in rural areas, etc (see Section 2.1), who will
potentially benefit the most. Clearly, more fuel efficient driving would potentially reduce the CO,
emissions of these groups more than others.

3.4.3 Attitudes of different social groups to policies to encourage purchase/
use of more fuel efficient vehicles and driving behaviour

There appears to be evidence that people are in favour of the use of more efficient vehicles. For
example, reporting on the findings of the DfT’s Omnibus survey Eleini (2010) found that over 80% of

"8 In other words, when they are being driven. It is possible that the use of electric vehicles will lead to increased emissions in power stations,
which are generally not in or even near urban areas, so any additional emissions will result in less exposure for people. It should also be noted
that the emission of air pollutants from power stations is strictly regulated.
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adults supported the government persuading people to purchase less environmentally damaging
vehicles. Responses to the survey also suggested that over two-thirds of adults were prepared to pay
more for a less polluting car, while 11% were prepared to pay a lot more.

It also appears that motorists already take a car's CO, emissions into account when choosing which
car to buy, as, according to the Private Motorists Survey (DVLA, 2006), 71% of motorists stated that a
car’s CO, emissions would influence their choice of vehicle to buy. By social group, older drivers
were more likely to take account of CO, emissions than younger drivers (76% to 66%), women
were more likely to do so than men (77% to 66%) and whites were more likely to do so than
non-whites (73% to 59%). However, a report for the European Commission, IEEP et al (2006)
reviewed a wider range of literature (including Lane, 2005) on the reasons why people buy cars and
concluded that there were many other factors that had more influence on which car was chosen than
environmental factors, including reliability, safety and cost. Fuel economy, which is obviously linked to
a car’'s CO, emissions, was important, but generally less so than these other factors.

It was not possible to identify any direct studies on the public attitudes of different social groups to the
take-up of such technologies. In 2004, O’Garra et al (2004) considered the public awareness and
acceptability of hydrogen vehicles and found that prior knowledge of hydrogen vehicles was the
main determinant of support for their introduction with men demonstrating stronger interest
and involvement in the subject than women. Younger people and those having a university
education were also seen as being positively associated with prior knowledge. More recently in
California, Heffner et al (2007) identified five main reasons people gave for buying a hybrid; these
were i) to preserve the environment; ii) to oppose war; iii) for cost savings; iv) to reduce support for oil
producers; v) to embrace new technology (some households mentioned more than one reason but
none mentioned all five). Although the authors do not identify these responses by different socio-
demographic groupings, it is possible to assert that most of them are likely to have differential levels of
importance for different income, gender and age groups (as identified above).

3.4.4 Knowledge gaps
A number of gaps in the evidence were identified:

¢ The social groups that buy new and second-hand cars. While generally those on high
incomes buy more new cars than those on lower incomes, some people potentially on low
incomes do buy new cars. A better understanding of who buys what type of new car and why,
and also who buys what type of second-hand car, would assist in identifying the extent of
potential SDIs from such policies.

e The potential knock-on effect of higher new vehicle prices on the second-hand market.
An indirect effect of higher new car prices could, at least in the short-term, be higher prices for
second-hand cars. The extent to which this effect might lead to SDIs is not clear. A better
understanding of this effect would help to clarify the extent of this potential SDI and also to
identify measures that could be put in place to mitigate any resulting SDI.

e The extent to which vans are used as passenger transport and by whom and for what
purposes. It is likely that in certain households, e.g. those where the principal income
provider is self-employed and uses a van for work, that vans will be used as a source of
passenger transport. However, it is not clear the extent to which this is the case and therefore
whether this is an SDI.

e The views and understanding of different technologies by different groups. Given that
some new vehicle technologies are distinctly different to those used in conventional vehicles, it
is important that the views and potential attitudes towards these technologies are understood
in order for the benefits to be communicated well, the concerns to be allayed and any potential
barriers overcome. At the moment, there is little information as to how people might deal with
the new vehicle technologies.

e Translating apparent support for measures to encourage the purchase of more fuel
efficient vehicles to practice. There appears to be support for government action to
encourage people to purchase more fuel efficient vehicles and a majority of the population
claim to take account of a car's CO, emissions when purchasing a vehicle. While policies are
in place to stimulate the purchase of more fuel efficient vehicles, such as the differential rates
of Vehicle Excise Duty and exemptions under the London Congestion Charge, it might be
possible to do more to stimulate such behaviour. With this in mind, it is important to note that
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evidence suggests that factors other than CO, emissions are more important to potential
buyers. It is important to understand how best to translate this apparent support for more fuel
efficient cars to influence more actual purchasing decisions.

e Taking account of the rebound effect of improved affordability from using more
efficient cars or using cars more efficiently. A rebound effect of all the policies that will
make vehicle use more fuel efficient is that they make use more affordable. The most
appropriate complementary policies need to be identified to ensure that the climate change
and social benefits of the polices are realised and maintained. These might differ by social
group.

e Communicating eco-driving to the groups who would most benefit from it. Given that
low income drivers already spend a relatively large proportion of their expenditure on
transport, it is this group which is more likely to experience a higher relative benefit from taking
up eco-driving. Consideration could be given to how such drivers could be best targetted
taking into account their potential lower access to the internet.

3.4.5 Key implications for policy makers
The main implications of the above discussions for policy makers are the need to:

e Recognise and assess the potential impact of such policies on low income groups in
particular. While increased prices of new cars would on average affect those on higher
incomes more, there might be short-term, knock-on effects (in terms of higher prices) on the
second-hand market, which could impact low income groups. As with policies to reduce the
number of trips (see Section 3.2.5), the impact on low income drivers might be
disproportionate. The use of financial incentives could be targeted at such groups, if this was
found to be appropriate.

e Ensure that CO, reductions are delivered, as many of the policies considered, including
those aimed at raising awareness, make use more affordable, and therefore are likely to lead
to a rebound effect of increased travel. In this respect, complementary instruments, such as
those aimed at reducing trips (see Section 3.2), might be appropriate to ensure that the CO,
reductions are maximised.

e Consider targeting low income groups with policies, including awareness raising and eco-
driving, that reduce the cost of driving, as such an approach has the potential to address SDIs
and tackle transport's CO, emissions.

e Ensure that policies targeting vans take into account the needs of the self-employed, as
these vehicles could also be used for the purposes of passenger transport.

e Explore how best to capitalise on apparent public support for action to encourage people
to buy less environmentally-damaging vehicles.

3.5 Policies that aim to stimulate the uptake of
alternative fuels

The policy considered that aims to stimulate the uptake of alternative fuels would reduce well-to-wheel
CO, emissions by replacing some conventional fuel, e.g. petrol or diesel, with biofuels that have been
sustainably produced (see Table 4). The main impact on travel behaviour would arise if the
replacement of conventional fuels with biofuels were to increase the cost of the fuel used in transport
and thus the cost of using vehicles, or were to require changes to existing vehicles or the purchase of
new vehicles.

The following sections set out results of knowledge review in relation to possible SDls that might result
from the introduction of the policy presented in Table 4. A summary of the key findings is presented in
Box 7.

Table 4: List of the DfT’s potential climate change policy instruments considered in this report
that stimulate the uptake of alternative fuels

Mode Policies considered

All road modes Promotion and use of sustainable biofuels
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Box 7: Key findings in relation to SDIs associated with increased use of alternative fuels

There was little evidence on the SDIs associated with the one policy covered that would reduce
transport’'s CO, emissions through the use of alternative fuels, i.e. promotion and use of
sustainable biofuels. However, it was considered that there would not be any SDls from the
perspective of the transport user, as the policy would not have a significant affect on travel
behaviour, at least in the short-term. While a short-term increase in the price of fuels might result,
it is not clear whether this would be significant and noticeable in the context of ongoing changes to
the price of fuel caused by other factors.

At lower blends, e.g. 5% or less for bioethanol (mixed with petrol) and 7% or less for biodiesel, there is
no need to modify a vehicle to use biofuels. In 2008/9, biofuels accounted for 2.7% of road transport
fuel supply in the UK. While biofuels are more expensive than conventional transport fuels, in the UK
they initially benefited from a 20p per litre incentive, which the RFA estimated made biofuels cheaper
than conventional fuels in 2008/9 (RFA, 2010). This incentive ended in April 2010, which together with
costs from improved certification, had the potential to contribute to increases in the price of fuel, which
could in turn have impacts on behaviour, if less fuel is bought as a result. However, given that by 2010
less than 5% of road transport fuel in the UK was biofuels, it is likely that if there were any increase in
fuel prices, this would be in the order of no more than a few pence, which is in line with fluctuations in
fuel prices that drivers experience on a regular basis.

In the longer term, it is clearly possible that, if transport users begin to change their transport
behaviour more proactively (e.g. as has happened with organic and fair trade products, for example),
that they might more proactively choose to purchase “sustainable” biofuels, which might lead to more
behavioural change. By different social group, it will be the CO, emissions of those who use
their cars the most, e.g. those in higher income groups, whose CO, emissions will benefit the
most from this measure. Additionally, in the longer-term, if dedicated vehicles able to use high
blends of biofuels are introduced onto the market, there could be changes in the behaviour with
respect to these, e.g. if the vehicles are more expensive or are more expensive or cheaper to use.

3.5.1 Key social impacts of policies to stimulate the uptake of alternative fuels

There is a wide range of issues — environmental, social and economic — that are associated with the
increased use of biofuels (e.g. RFA, 2008; CRC, 2008). Many of the social issues relate to issues that
are relevant outside of the UK, i.e. in countries that are potentially supplying the UK market with
feedstocks. Given that the focus of the report was on the social impacts relating to transport in the UK,
these wider potential impacts of biofuels were considered to be outside of the scope of the project, as
these are being addressed in work undertaken elsewhere by the DfT. Apart from this wider
literature that was not reviewed, we were unable to identify any other relevant literature that
discussed the potential social impacts of alternative fuels in the UK.

If biofuels do make transport fuels more expensive in the future, then this might reduce demand for
fuel and therefore the amount of travel that is undertaken. Given that this is an impact on the
affordability of travel, it will have similar effects to those discussed in previous sections where
reductions in the amount of travel were discussed (e.g. with respect to reduced trips in Section
3.2.1). Similarly, if cars able to use high blends of biofuels are developed, it is likely that these would
be more expensive than conventional vehicles and as such would have similar social impacts as
policies to encourage the purchase of more fuel efficient cars (see Section 3.4.1).

In theory, of course, biofuels have the potential to reduce transport’'s CO, emissions, if measured on a
well-to-wheel basis, i.e. if the way in which fuels are produced is also taken into consideration. Hence,
if such reductions in CO, emissions are delivered, then there is the potential for this policy to reduce
the impact of climate change on individuals. With respect to air pollution, however, the impact of
biofuels is less clear, as some biofuels have the potential to increase emissions of key air pollutants
(Hill et al, 2010). Given that the policy under consideration refers to sustainable biofuels, then it is
assumed that the potential wider environmental impacts associated with the production of biofuels,
e.g. with respect to biodiversity and the water environment, are not relevant in this context.
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3.5.2 Distributional impacts

There was little evidence in the literature with respect to the distributional impacts of
alternative fuels. The promotion and use of biofuels currently impacts more on users of diesel
vehicles, as around 80% of biofuels used in UK transport fuels is blended with diesel, than those who
drive petrol vehicles (RFA, 2009).

The impact on the CO, emissions of different groups of this policy instrument will be directly
related to the amount of fuel each group uses. As noted in Section 2.1, it is higher income
households and households in rural areas who drive cars more and therefore it is the CO, emissions
of these households that will be reduced more on average than those of other households, although
the relative impact on households CO, emissions will not vary between groups.

In the future, if fuel prices were to increase due to the uptake of biofuels, the group that might
be most significantly affected could be low income drivers, who have no alternative to using
their car for certain journeys, e.g. journeys to work. This is similar to the groups affected by other
policies that increase the cost of travel (e.g. see Section 3.2.2).

3.5.3 Attitudes of different social groups to policies to stimulate the uptake of
alternative fuels

No information was found in the literature reviewed regarding the views of different social groups to
biofuels.

3.5.4 Knowledge gaps
The one potential gap that might be important in the context of alternative fuels is:

¢ The views and understanding of alternative fuels by different groups. Given that the
use of biofuels (and potentially other renewable sources of energy) is likely to increase, it
might be useful to understand people’s perspectives of and attitudes to such fuels in order
that benefits can be communicated and any potential barriers to their use overcome.

3.5.5 Key implications for policy makers

No specific implications for policy makers were identified in relation to the promotion and use of
sustainable biofuels that have not been addressed in previous sections. If increased use of biofuels
leads to significant increases in the price of transport fuels, the issues for policy makers will be similar
to those discussed with respect to using other economic instruments that reduce trips by raising the
price of travel (see Section 3.2.5). In the longer term, if dedicated biofuels vehicles are produced, the
issues for policy makers will be similar to those discussed for more fuel efficient vehicles (see Section
3.4.5).

3.6 Alternatives to travel: The potential role of
Information and Communication Technologies

The use of information and communication technologies (ICT) is relevant as it potentially enables
excluded groups to experience the benefits of travel without having to travel in the first place. In 2005,
the Office of the Deputy Prime Minister (ODPM) undertook a study to understand more about the role
of ICT in tackling social exclusion in terms of reducing the need to travel and improving access to
employment through teleworking and other flexible working arrangements. It also considered wider
access to electronic services, public engagement and civic participation and social networking. The
report concluded that low take-up due to the cost of equipment and lack of physical access to
the Internet outside of the home is the biggest barrier to use, but also that many excluded
groups simply do not see a need to use the Internet.

The report does not stipulate which excluded groups are included within this response, but it did
identify that the highest income group is seven times more likely to have home access to the Internet
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than those in the lowest income group (ODPM, 2005). However, given that internet use has expanded
significantly in recent years, it is likely that any differences are no longer as great. An earlier study by
Lucas et al (2001) which was undertaken with various socially excluded groups in five different UK
locations identified that public information needs to be paper-based and readily available in the places
people regularly visit, such as the shop, post office, housing office or GPs surgery in order for socially
excluded individuals to access it. Skills-training and capacity-building were also often identified by the
participants as important prerequisites to their take-up of public information.

ODPM (2005) identifies various barriers to use of ICT: older people lacking access to ICT; literacy and
language skills; low income; and a lack of access outside the home in rural areas. The ability to
maximise the positive effects of ICT requires reducing such barriers to use. Also, it is important that
ICT should complement, not replace, other more traditional forms of information such as printed
timetables and maps (Stanchev and Menaz, 2006).

Generally, it can be concluded from these studies that low income households prefer television
communication or leaflets in local shops, GP surgeries, etc, while word of mouth through trusted
informants is often preferred for complicated messages. SMS is a popular form of communication with
young people, while older people tend to prefer written communication.

However, ICT is developing fast and access to the internet is also increasing. Hence, it is not clear the
extent to which the ODPM’s findings from 2005 are still relevant. For example, real time travel
information on the internet is increasingly common and more and more mobile phones are able to be
used to browse the internet. Hence, it is important the potential of this fast-moving area is identified
and used for meeting the climate change and social goals of transport.

Consequently, there is the potential, if some of the existing barriers are addressed, for ICT to benefit
socially-excluded groups by enabling access to work and services, without requiring travel and thus
causing CO, emissions. However, while ICT has the potential to be of benefit to those currently
experiencing exclusion, when ICT replaces an existing journey reductions in CO, emissions do not
necessarily result due to potential rebound effects. For example, enabling more home working has the
potential to:

Increase CO, emissions by requiring increased heating at home; and

e Increase average commuting distances in the longer-term, as a result of the lower number of
days that people need to travel to work and a tendency to accept longer travel times on the
fewer days on which commuting is necessary (van Essen et al, 2009).

Consequently, implications for policy makers in using ICT to enable alternatives to travel include:

e For low income and other disadvantaged groups, introduce policies to overcome the
barriers that these groups currently face in using ICT, in particular when it comes to
accessing services and employment opportunities.

e For the population generally, ensure that stimulating ICT delivers CO, emissions, by
introducing parallel measures to address any rebound effects.
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4 Key issues and conclusions

The study has reviewed a cross section of the main published literature in relation to the likely
behavioural and attitudinal responses of different social groups to the DfT’s own transport policy
options for reducing transport’'s CO, emissions. It has not considered polices that are outside of the
DfT’s own jurisdiction to deliver. Hence, instruments such as fuel or vehicle taxation or spatial
planning, which could potentially make a contribution to the reduction of transport’s CO, emissions,
are not covered in this report because they are the delivery responsibility of other government
departments. Additionally, it is important to note that there are other DfT policies, such as the provision
of new transport infrastructure or the regulation of vehicle speeds, that also potentially significantly
influence travel behaviour and the level of transport’s CO, emissions, but which were not covered in
this report.

4.1 General conclusions

Some general conclusions of the report are as follows:

e While many of the policy instruments considered have the potential to benefit
disadvantaged groups, it is often not clear the extent to which they would do in practice.
For example, investment in public transport, policies that reduce the cost of motoring (e.g.
those under more fuel efficient vehicles and more fuel efficient driving) and policies that
increase vehicle utilisation could enable disadvantaged groups to travel more. However, care
needs to be taken in the design of such policies to ensure that it is these groups who do
benefit from these policies. More work is needed to identify how best to target such policies on
those who would benefit most from them, e.g. low income drivers.

e There are knowledge gaps in many cases. While some of these potential impacts could be
inferred or implied, the fact that the data do not exist means that there is a risk of reaching
incorrect conclusions on the potential SDIs.

e Linked to this is the need to consider, and mitigate for, rebound effects in policy
development: policies that increase the capacity of the transport network need to be
accompanied by policies that reduce trips to prevent the additional space attracting more
journeys. For example, measures to encourage modal shift from cars to public transport need
to be accompanied by measures to reduce car use, as otherwise the space freed up on the
roads will simply attract additional journeys.

e While there appeared to be public concern about climate change and general support for more
fuel efficient vehicles and using cars less, it is not clear whether this concern and support
would be maintained in the face of specific policy proposals. For example, while most
drivers state that they consider a car's CO, emissions when buying a car, in practice other
factors appear to be more important. More needs to be done to better understand how general
support changes when people are faced with the adverse and beneficial impacts of climate
change policies, and the mitigating measures that are needed to maintain support.

4.2 The importance of the consideration and mitigation
of SDIs in climate change policy development

The report has identified that policies that the DfT could introduce to reduce transport's CO, emissions
are likely to have a considerably differential impact on different sub-groups within the UK population.
Some already economically and socially disadvantaged groups may potentially be disproportionately
negatively affected by some of the policies that could be implemented. It is important for policy makers
to mitigate the negative impacts of such policies on these already vulnerable groups. It is also
important to ensure that any positive benefits arising from these policies are fairly distributed across
the whole population, as far as is possible and appropriate.

Better understanding and consideration of the SDIs in the development of transport policy to tackle
climate change can also help policy makers develop policies that do not adversely impact on
disadvantaged groups. It is also important in terms of communicating the benefits of such policies to
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the wider public. If policy-makers can demonstrate that they understand the concerns of those
potentially affected by transport’s climate change policies and have taken measures to mitigate
potential adverse impacts, then the chances of the public accepting the policies will increase.

Care needs to be taken in the design of climate change policies for transport to ensure that already
socially disadvantaged groups also benefit from them. More work is needed to identify how best to
target such policies on those who would benefit most from them, i.e. those at the margins of car
ownership, low income drivers, families living in rural areas, young people, etc.

The DfT and other government departments have already undertaken work that will assist with the
considerartion of SDIs in the course of policy development, i.e.:

e As part of its Webtag on how to conduct transport studies that meet its requirements, the DfT
has defined SDIs and has developed guidance on assessing SDIs"®.

e The work undertaken in relation to Equality Impact Assessment provides guidance on the
assessment and considertaion of equalities in the course of policy design and appraisal®.

4.3 The importance of measuring SDIs

In order to consider and mitigate SDlIs in the development of policy, they need to be measured in the
first place. Without such measurement, knowledge about SDIs will not exist.

The evidence review that is the subject of this report identified a number of national survey datasets
that are potentially relevant to the measurement of SDIs. There is the potential that these could tell us
something about different people’s vehicle ownership patterns, travel behaviours and expenditures or
their awareness of transport related climate change and their attitudes to different types of transport
policy responses. We have identified the following publicly available and regularly updated datasets to
be of particular relevance:

National Travel Survey (annual);

Family Expenditure Survey (annual);

Driver and Vehicle Licensing Agency (DVLA) data;

British Omnibus Survey — Public Attitudes to Climate Change and Transport (August 2006;
April and August 2007; January 2010); and

e British Social Attitudes Survey — Attitudes to Climate Change and the Impact of Transport
(2007).

It has not been possible to undertake any primary or secondary analysis of these datasets within the
scope of this study. However, review of the published reports that are associated with these surveys
has identified that some additional disaggregate social and distributional analysis of these datasets
would be useful in helping to determine the potential SDIs of climate change policies for transport. For
the purposes of measuring SDIs, such surveys of attitudes often lack a sufficient categorisation of
respondents, thus inhibiting an analysis of the views of different social groups. Thought could be
given to developing the categories within these surveys in order to enable researchers to compare the
views of different groups, where appropriate.

However, categorising people in surveys according to all possible SDIs could potentially prove to be
prohibitively expensive, as it would take more time to do the same survey and would require larger
sample sizes to ensure that the results would be statistically insignificant for all sub-groups. Hence,
consideration needs to be given to the most appropriate SDIs that could be incorporated in each case,
which would benefit policy development, but not incur significant additional costs.

A brief outline of the surveys that are available, and how these might be used to measure SDls, if the
information was available, is described below.

'° See www.dft.gov.uk/webtag/
2 See www.idea.gov.uk/idk/core/page.do?pageld=8017247
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4.3.1 National Travel Survey

The Excel tables that are publicly available can be used to look at the travel behaviours of different
social groups disaggregated by income, age, gender, ethnicity and disability, mode of transport,
journey purpose, for different settlement types and by proxy indicators for access to public transport.
The data can be used to model the likely travel responses of different social groups to different policy
measures and/or to look at the likely responses for different types of areas. However, it is often difficult
to analyse a combination of these factors, especially for lower income groups due to small sample
sizes in any one year.

4.3.2 Expenditure and Food Survey

This includes data about spending on motoring and public transport which is available by income
group (see Section 2.3). Further disaggregate analysis of this could be useful for determining the
vulnerability of different social groups to pricing measures.

4.3.3 DVLA data

The DVLA Private Motorists Survey collects data on numbers of private vehicles by age, size and
capacity of the vehicle and can be made available on special request by postcode area. This could
potentially be used, in combination with census data and the Index of Multiple Deprivation, to
determine the likely uptake rate of new vehicles using time series analysis.

4.3.4 British Omnibus Survey

Questions have been asked in all of the National Statistics Omnibus Surveys since 2006 to assess
public attitudes towards climate change and the impact of transport (see Eleini, 2010). Each survey
has involved interviewing over 1,000 and up to 1,200 adults face-to-face in their homes. Some
disaggregate analysis of public attitudes to climate change and transport has already been undertaken
by age and gender. However, it should be possible to flag responses by ward and use this in
combination with census data and the Index of Multiple Deprivation Further to identify the attitudes of
different income groups.

4.3.5 British Social Attitudes Survey

The 2007 British Social Attitudes Survey included questions on public attitudes to climate change and
transport. Data are also collected on social groups but current reporting does not appear to include
any analysis of this, but could be useful for comparison with the Omnibus Survey.

4.4 The importance of monitoring and evaluating SDIs

Once a policy has been implemented, it will be important to monitor and evaluate its effects on any
SDls, particularly any that were identified as being particularly important with respect to the policy
under consideration.

However, in the course of the evidence review it was identified that the evaluation of social and
distributional impacts is often not considered in a systematic way, with some reports tending to
focus on selected potential social impacts and implying or inferring other impacts. In some cases
inferences are not fully thought through, either making conclusions on the basis of average impacts
(e.g. on low income groups generally rather than on low income drivers) or neglecting rebound effects.

In the literature, SDIs are often mentioned with respect to the impacts, say, on low income groups of
measures to reduce trips, whereas the benefits for the wider population are either inferred or
ignored. Hence, in monitoring and evaluating SDls, it is important to take account of the adverse (or
beneficial) impacts on a small group of individuals, often low income drivers, as well as the potential
net benefits (or adverse impacts) on the wider population, which might not be noticeable by
individuals, e.g. from lower (or higher) traffic levels.
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The review also concluded that there is also often insufficient monitoring and therefore reporting of
SDls once policies have been put in place. It is important that ex ante assessments of potential SDIs
are undertaken, that the potential SDIs are mitigated in the course of the design of the policy and its
implementation and then that ex post assessments are undertaken to ensure that adverse SDlIs are
not occurring. If ex post assessments found that SDIs were occurring, mitigating action should be
taken, accordingly.

Furthermore, a large amount of the literature available on the potential SDIs of climate change policies
is qualitative or small scale; statistically significant data on specific groups is usually simply not
collected. Consequently, in order to fill these gaps, a large scale data collection exercise on the
SDIs of policy measures and the attitudes of different groups towards these measures would be
beneficial, although clearly it would be necessary to undertake such an exercise in the appropriate
context. In this respect, perhaps the inclusion of such an exercise on the evaluation of the Sustainable
City projects would be appropriate.

However, covering all SDIs in the evaluation, monitoring and reporting of policies could potentially
increase costs significantly. Consequently, consideration needs to be given to which are the most
appropriate SDIs to monitor and report in each case. For example, those that have been identified in
the course of the development of the policy as being of particular importance for the policy would be
appropriate candidates for monitoring, reporting and evaluation.

4.5 Ensuring that CO, emissions reductions are
delivered

As was mentioned in many sections of this report, it is important to identify the net impacts of any
policies on both transport’'s CO, emissions and SDlIs in order to ensure that both are addressed and
achieved to the fullest extent possible in the implementation of policies. In this respect, it is important
to consider whether it would be appropriate to implement any complementary measures that could
help to lock in the benefits of the original policy. Such considerations are of particular importance with
respect to following rebound effects:

e There is the potential for rebound effects from policies that aim to reduce traffic levels, as the
road space that has been freed up could be used for new journeys. This potentially
undermines the potential for CO, emissions reductions, unless complementary measures, e.g.
reallocation of road space, are introduced in parallel.

e Any of the policies that aim to encourage modal shift or to increase car occupancy have the
potential to increase the capacity of the transport network and thus, potentially transport's CO,
emissions, which would undermine one of the main objectives of the policies. Complementary
measures, so as those that have the potential to reduce trips, could help lock in these
benefits.

e Policies that stimulate the purchase and use of more fuel efficient vehciles, or which lead to
more fuel efficient driving behaviour, have the potential to increase the affordability of car use
for all of those using them, as less fuel would be used to travel the same distance, everything
else being equal. Similarly, policies that have the potential to reduce trips, could help lock in
these benefits.

AEA 41



Knowledge Review of the SDIs of DfT Climate Change Policy Options Final Report
AEA/ED46894/Issue 1

References

Anable, J & Bristow, A 2007 “Transport and Climate Change supporting document to the CFIT report”
Commission for Integrated Transport

Anable, J. et al 2006 Review of public attitudes to climate change and transport for Department for
Transport
http://www.dft.qov.uk/pgr/sustainable/climatechange/areviewofpublicattitudestocl5731

Anable, J Boardman, B and Root, A 1997 “Travel Emissions Profiles Oxford” Energy and Environment
Programme, environmental Change Unit Oxford University

Atkins 2009 “Assessing Social and Distributional Impacts in Transport Scheme Appraisal and
Evaluation” for Department of Transport

Barham, P, and May, A 2009 CURACAQ: State of the Art Review, Ch.10: Equity University of Leeds
Bayliss, D 2009 Low Income Motoring in the UK London report for RAC Foundation for Motoring

Bonsall, P and Kelly, C 2005 “Road user charging and social exclusion: The impact of congestion
charges on at-risk groups” Transport Policy volume 12 issue 5 September 2005

Brand, C 2008 “Personal Carbon trading and Climate Change: Exploring Climate Change Emissions
from Personal Travel Activity of Individuals and Households Germany”

Carplus National Rural Transport Partnership 2004 “Putting cars in the mix: Development and Impacts
of Car Clubs in Rural Areas”

Commission for Rural Communities (CRC) (2008) The implications of technological change for rural
transport, CRC. See
http://www.ruralcommunities.gov.uk/files/CRC%20Implications%200f%20technological.pdf

Cycling England 2009 Cycling Demonstration Towns Monitoring project report 2006 to 2009
http://www.dft.gov.uk/cyclingengland/site/wp-content/uploads/2009/12/cdts-monitoring-project-report-

2006-09.pdf

Department for Environment, Food and Rural Affairs 2007,”UK Energy Efficiency Action Plan 20077,
http://ec.europa.eu/energy/demand/legislation/doc/neeap/uk en.pdf

Department for Transport 2006a DVLA Private Motorists Survey
http://dft.gov.uk/dvla/publications.aspx

Department for Transport 2006b Walking and cycling: ‘Links to Schools' - extending the National Cycle
Network to schools; see http://www.dft.gov.uk/pgr/sustainable/cycling/kingandcyclinglinkstoschools.pdf

Department for Transport 2007 Transport Assessment Guidance (TAG) Unit (3.12.4), Measuring the
Social and Distributional Impacts of Road Pricing Schemes
http://www.dft.gov.uk/webtag/documents/expert/unit3.12c.php

Department for Transport 2009a National Travel Survey 2008 Transport Statistics Bulletin
http://webarchive.nationalarchives.gov.uk/20100514175047/http://www.dft.gov.uk/pgr/statistics/datata
blespublications/personal/mainresults/nts2008/ (last accessed 14 March 2011)

Department for Transport 2009b, NATA Refresh: Appraisal for a Sustainable Transport System,
London: Department for Transport.
http://www.dft.qov.uk/consultations/archive/2008/consulnatarefresh/natarefresh2009.pdf

Department for Transport 2010, Business Plan 2011-2015, London: Department for Transport.

42 AEA


http://www.dft.gov.uk/consultations/archive/2008/consulnatarefresh/natarefresh2009.pdf
http://webarchive.nationalarchives.gov.uk/20100514175047/http://www.dft.gov.uk/pgr/statistics/datata
http://www.dft.gov.uk/webtag/documents/expert/unit3.12c.php
http://www.dft.gov.uk/pgr/sustainable/cycling/kingandcyclinglinkstoschools.pdf
http://dft.gov.uk/dvla/publications.aspx
http://ec.europa.eu/energy/demand/legislation/doc/neeap/uk_en.pdf
http://www.dft.gov.uk/cyclingengland/site/wp-content/uploads/2009/12/cdts-monitoring-project-report
http://www.ruralcommunities.gov.uk/files/CRC%20Implications%20of%20technological.pdf
http://www.dft.gov.uk/pgr/sustainable/climatechange/areviewofpublicattitudestocl5731

Final Report Knowledge Review of the SDIs of DfT Climate Change Policy Options
AEA/ED46894/Issue 1

http://www.dft.gov.uk/about/publications/business/plan2011-15/pdf/plan2011-2015.pdf

Eddington R (2006) The Eddington Transport Study: The case for Action London: The Stationery
Office; see
http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/about/strategy/transportstrategy/eddi
ngtonstudy/ (last accessed 14 March 2011)

Eleini N 2010 Public attitudes towards climate change and the impact of transport: 2006, 2007, 2008
and 2009, London: Department for Transport.

Environment Agency 2007a “Addressing Environmental Inequalities: Flood risk. Science Report”
SC020061/SR1. Bristol, Environment Agency. Authors: Gordon Walker, Kate Burningham, Jane
Fielding, Graham Smith, Diana Thrush, Helen Fay.

van Essen H, Rijkee X, Verbrakk G, Quak H and | Wilmink 2009 Modal split and decoupling options
Paper 5 produced as part of contract ENV.C.3/SER/2008/0053 between European Commission
Directorate-General Environment and AEA Technology plc; see website www.eutransportghg2050.eu

EST 2005, Ecodriving. Smart efficient driving techniques, Based on the original produced by
SenterNovem for the EU Treatise project, Energy Saving Trust, London.

Exel van, J, S Rienstra, M Gommers, A Pearman and D Tsamboulas 2002 EU involvement in TEN
development: network effects and European value added - The full costs of intercity transportation

Gardiner C. & Hill R. 1997 “Cycling on the Journey to Work: Analysis of Socioeconomic Variables from
the UK 1991 Population Census Samples of Anonymised Records”. Planning Practice and Research.
12 (3), pp 251- 261

Glaister, S and Graham D 2005 “An evaluation of national road user charging in England” Transport
Research A vol39

Golub A & Jason Kelley 2010 “Exploring potential inequities between the burdens and benefits of
climate change abatement policies in the transportation sector” Transportation research Board

Gorman, D, M. J. Douglas, L. Conway, P. Noble and P. Hanlon 2003 “Transport policy and health
inequalities: a health impact assessment of Edinburgh's transport policy”. Public Health Volume 117,
issue one, page 15 -24

Grayling, T Sansom, N and Foley, J 2004 “In the fast lane. Fair and effective road user charging in
Britain ”London: ippr

Heffner R.R., Kurani K.S. and Turrentine T.S 2007 “Symbolism in California’s Early Market for Hybrid
Electric Vehicles” Transportation Research Part D12 (2007) 396-413

Heiskanen E 2009 “Low-carbon communities as a context for individual behavioural change” Energy
Policy

Hill N, Hazeldine T, Pridmore A, von Einem J and D Wynn 2010 Alternative Energy Carriers and
Powertrains to Reduce GHG from Transport. Paper 2 produced as part of contract
ENV.C.3/SER/2008/0053 between European Commission Directorate-General Environment and AEA
Technology plc; see website www.eutransportghg2050.eu

HM Government 2009 Analytical Annex. The UK Low Carbon Transition Plan
http://www.decc.gov.uk/en/content/cms/publications/Ic _trans plan/lc _trans plan.aspx

IEEP 2004 Mobility Services: Setting the policy framework, IEEP: London; see
http://www.ieep.eu/publications/pdfs/2004/mobilityservices.pdf

AEA 43


http://www.ieep.eu/publications/pdfs/2004/mobilityservices.pdf
http://www.decc.gov.uk/en/content/cms/publications/lc_trans_plan/lc_trans_plan.aspx
http:www.eutransportghg2050.eu
http:www.eutransportghg2050.eu
http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/about/strategy/transportstrategy/eddi
http://www.dft.gov.uk/about/publications/business/plan2011-15/pdf/plan2011-2015.pdf

Knowledge Review of the SDIs of DfT Climate Change Policy Options Final Report
AEA/ED46894/Issue 1

IEEP, ABRL and COWI 2006 Improving the knowledge base on car purchasing behaviour and the
environmental impact of company car taxation for the European Commission’s DG Environment

IEEP, CE and TNO 2007 Service Contract on possible regulatory approaches to reducing CO,
emissions from cars: Study on the detailed design of the regulation to reduce CO, emissions from
new passenger cars to 130 g/km in 2012, carried out by IEEP, CE Delft and TNO on behalf of the
European Commission (DG ENV, contract nr. 070402/2006/452236/MAR/C3) in 2007.

Jones, T 2008 “The role of National Cycle Network traffic-free paths in creating a cycling culture: The
case of NCN Route 5 Stafford”

Kageson, P 2003, "Assessment of European Initiatives to Reduce Fuel Consumption and CO,
Emissions", Transportation, Energy, and Environmental Policy: Managing Transitions pp. 204-228.

King, J. 2008, “The King Review of low-carbon cars - Part 1: The potential for CO, reduction; Part 2:
Policy Recommendations”, HM Treasury, London.
http://www.hm-treasury.gov.uk/d/bud08 king 1080.pdf

King, S, et al. 2009 “Exploring Public Attitudes to Climate Change and Travel Choices: deliberative
research” ITS & People, science and Policy
http://www.dft.qov.uk/pgr/scienceresearch/social/climatechange/attitudestoclimatechange.pdf

Lane 2005 Car buyer research report Consumer attitudes to low carbon and fuel efficient passenger
cars. Report prepared for Low Carbon Vehicle Partnership, London.

Levinson, D 2009 “Equity Effects of Road Pricing: A Review”

Litman, T 2009a “Are Vehicle Travel Reduction Targets Justified? Evaluating Mobility Management
Policy Objectives Such As Targets to Reduce Vehicle Miles of Travel (VMT) and Increase Use Of
Alternative Modes”

Litman, T 2009b Evaluating Transportation Affordability

Litman, T 2007 “Evaluating Transportation Equity: Guidance for incorporating distributional impacts in
transportation planning” Victoria Transport policy Institute, Canada.

Lucas, K. 2009 ‘Car Dependence: a critical review of the evidence’ submitted to Transport Reviews
Lucas, K, Jones, P, 2009 The car in British society, Report for the RAC Foundation

Lucas, K, Grosvenor, T, Simpson, R 2001 “Transport, the environment and social exclusion” Joseph
Rowntree Foundation, York

Mitchell, G 2005 “Forecasting environmental equity: Air quality responses to road user charging in
Leeds” Journal of Environmental management Volume 77, issue 3 November 2005

Mitchell, G, Dorling D, 2003, "An environmental justice analysis of British air quality" Environment and
Planning A 35(5) 909 — 929

Office for National Statistics 2008 “Family spending: Expenditure and Food Survey 2007”
Office for the deputy Prime Minister Social Exclusion Unit, 2003, “Making the Connections”

http://www.cabinetoffice.gov.uk/media/cabinetoffice/social exclusion task force/assets/publications 1
997 to 2006/making transport summary 2003.pdf

Office for the Deputy prime Minister 2005 “Inclusion Through Innovation Tackling Social Exclusion
Through New Technologies”

44 AEA


http://www.cabinetoffice.gov.uk/media/cabinetoffice/social_exclusion_task_force/assets/publications_1
http://www.dft.gov.uk/pgr/scienceresearch/social/climatechange/attitudestoclimatechange.pdf
http://www.hm-treasury.gov.uk/d/bud08_king_1080.pdf

Final Report Knowledge Review of the SDIs of DfT Climate Change Policy Options
AEA/ED46894/Issue 1

O’'Garra T. Mourato S. Pearson P. 2004 “Analysing awareness and Acceptability of Hydrogen
Vehicles: A London Case Study” International Journal of Hydrogen Energy Volume 30, Issue 6, May
2005, Pages 649-659

Ognmacht, T Maksim, H and Bergman, M (eds.) 2009 “Mobilities and Inequalities” Surrey Ashgate
Publishing Ltd.

Parkhurst G., Dudley G., Lyons G. Avineri E., Chatterjee K. and Holley D. (2006) Understanding the
social and distributional impacts of road pricing. Report two: Rapid evidence assessment.

Parkhurst, G 2007 “Developing guidance and advice to address the social and distributional impacts of
road pricing” for DFT
http://www.dft.gov.uk/pgr/scienceresearch/social/socialanddistributionimpacts/

Parkhurst, G, and Shergold, | 2009 Literature Review — The Treatment of Social and Distributional
Impacts in Appraisal Evaluation — Final Report, University of the West of England, UK.

Pye S, Skinner I, Meyer-Ohlendorf N, Leipprand A, Lucas K and Salmons R 2008 “Addressing the
social dimensions of environmental policy: A study on the linkages between environmental and social
sustainability in Europe” A report for European Commission, DG Employment, Brussels.
http://ec.europa.eu/social/main.jsp?catld=88&langld=en&eventsid=145

Pye S, King K, Sturman J 2006 “Air Quality and Social Deprivation in the UK: an environmental
inequalities analysis” Undertaken on behalf of UK Department of Environment, Food and Rural Affairs,
June 2006

http://www.airquality.co.uk/archive/reports/cat09/0701110944 AQinequalitiesFNL AEAT 0506.pdf

Penfold, C et al 2008 “Travel behaviour, experiences and aspirations of disabled people” Department
for Transport
http://www.scie-socialcareonline.org.uk/profile.asp?quid=60878493-7cdc-4c29-a1a5-c3093f287815

Preston, J and Raje, F 2007 Accessibility, mobility and transport-related social exclusion Journal of
Transport Geography volume 15 issue 3 may 2007

Rajé, F 2003 “The impact of transport on social exclusion processes with specific emphasis on road
user charging” Transport Policy volume 12 issue 5 September 2005

Renewable Fuels Agency (RFA) 2008 Gallagher Review of the Indirect Effects of Biofuels
http://www.renewablefuelsagency.org/reportsandpublications/reviewoftheindirecteffectsofbiofuels.cfm

Renewable Fuels Agency 2010 Year One of the RTFO, London: The Stationery Office. see
www.renewablefuelsagency.gov.uk/yearone

Robinson, C Humphrey, A Budd, T 2008 “Public Experiences of Car Sharing” report for the
Department for Transport
http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/adobepdf/162469/221412/221513/3
22485/carshare2007.pdf (last accessed 14 March 2011)

Rye, T and W Mykura 2008 “Concessionary bus fares for older people in Scotland are they achieving
their objectives?” Transport Policy Volume 15, Issue 4 July 2008, pages 242-250

Segal, J. 2009 MVA Consultancy A Strategy for a High Speed Rail Network in Britain

SEI (Sustainable Energy Ireland) 2007 Hybrid Electric and Battery Electric Vehicles: Buyers Guide
Dublin: SEI. Drafted by AEA; see http://www.sei.ie/News Events/Press Releases/Buyers Guide.pdf

Sharpe, R.B.A. 2010 Technical options for fossil fuel based road transport Paper produced as part of
contract ENV.C.3/SER/2008/0053 between European Commission Directorate-General Environment
and AEA Technology plc; see website www.eutransportghg2050.eu

AEA 45


http:www.eutransportghg2050.eu
http://www.sei.ie/News_Events/Press_Releases/Buyers_Guide.pdf
http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/adobepdf/162469/221412/221513/3
www.renewablefuelsagency.gov.uk/yearone
http://www.renewablefuelsagency.org/reportsandpublications/reviewoftheindirecteffectsofbiofuels.cfm
http://www.scie-socialcareonline.org.uk/profile.asp?guid=60878493-7cdc-4c29-a1a5-c3093f287815
http://www.airquality.co.uk/archive/reports/cat09/0701110944_AQinequalitiesFNL_AEAT_0506.pdf
http://ec.europa.eu/social/main.jsp?catId=88&langId=en&eventsId=145
http://www.dft.gov.uk/pgr/scienceresearch/social/socialanddistributionimpacts

Knowledge Review of the SDIs of DfT Climate Change Policy Options Final Report
AEA/ED46894/Issue 1

Skinner, | Haines, D Senft, L Bowyer, C and Fergusson, M 2004 “Mobility Services: Setting the policy
framework” Institute for European Environmental Policy.
http://www.ieep.eu/publications/pdfs/2004/mobilityservices.pdf

Smith, N et al. 2006 Evidence Base Review on Mobility - Choices and Barriers for Different Social
Groups
http://www.dft.gov.uk/pgar/scienceresearch/social/evidence base review on mobility

Smokers, R., Vermeulen, R., van Mieghem, R., Gense, R., Skinner, I., Fergusson, M., Mackay, E., ten
Brink, P., Fontaras, G., & Samaras, Z. 2006, Review and analysis of the reduction potential and costs
of technological and other measures to reduce CO,- emissions from passenger cars.

Stantchev, D, Menaz, B 2006 Equity and Accessibility (Third Annual Thematic Research Summary)
Stern N 2006 The Economics of Climate Change — The Stern Review, London: Stationery Office.

Stradling, S Anable, J Anderson, T and Cronberg, A 2008 “Car use and climate change: do we
practise what we preach?” In British Social Attitudes: the 24th Report

Taylor, J, Barnard, M White C and Lewis, J 2007 “Understanding the travel aspirations, needs and
behaviour of young adults” for Department for Transport
http://www.dft.gov.uk/pgr/scienceresearch/social/youngaspirations?page=1

Taylor, J Barnard, M Hayley Neil and Creegan, C 2009 “The Travel Choices and Needs of Low
Income Households: the Role of the Car” for Department for Transport
http://www.dft.gov.uk/pgr/scienceresearch/social/theroleofthecar/

Thornton et al (2010). Climate change and transport choices: segmentation study interim report.
http://www.dft.gov.uk/pgr/scienceresearch/social/climatechangetransportchoices/

Transport for London, (Annual Reports) 2008 “Central London Congestion Charging: Impacts
Monitoring”
http://www.tfl.gov.uk/assets/downloads/sixth-annual-impacts-monitoring-report-2008-07.pdf

Urry, J 2007 “Mobilities” Cambridge, UK: Polity

Wadud, Z, Noland, R and Graham D 2008 “Equity analysis of personal tradable carbon permits for the
road transport sector” Environmental Science and Policy Volume 11 issue 6

Walker et al, 2003. “Environmental Quality & Social Deprivation Phase |l National Analysis of Flood
Hazard” IPC Industries and air quality

West, S. 2002 “Distributional effects of alternative vehicle pollution control” Journal of Public
Economics volume 88 issue 3-4

46 AEA


http://www.tfl.gov.uk/assets/downloads/sixth-annual-impacts-monitoring-report-2008-07.pdf
http://www.dft.gov.uk/pgr/scienceresearch/social/climatechangetransportchoices
http://www.dft.gov.uk/pgr/scienceresearch/social/theroleofthecar
http://www.dft.gov.uk/pgr/scienceresearch/social/youngaspirations?page=1
http://www.dft.gov.uk/pgr/scienceresearch/social/evidence_base_review_on_mobility
http://www.ieep.eu/publications/pdfs/2004/mobilityservices.pdf

Final Report Knowledge Review of the SDIs of DfT Climate Change Policy Options
AEA/ED46894/Issue 1

Appendices

Please see separate files for appendices 1 to 10

AEA 47






7 AEA

AEA group

The Gemini Building
Harwell

Didcot

Oxfordshire

OX11 0QR

Tel: 0870 190 6374
Fax: 0870 190 6318



	Table of contents
	Executive summary
	1 Introduction
	2. Existing differences in the experience of different groups of the transport system
	3 Findings of review and assessment of existing knowledge and evidence
	4 Key issues and conclusions
	References

