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7.  Tackling Climate Change 

7.1 Introduction 
 
According to the Royal Society Climate Change Advisory Group: 

 
‘Our scientific understanding of climate change is sufficiently sound 

 to make us highly confident that greenhouse gas emissions are 
 causing global warming1” 
 
The science clearly points to the need for nations to take urgent 
steps to cut greenhouse gas emissions into the atmosphere to 
reduce the most severe aspects of climate change. The gradual 
warming of the planet, and the associated changes in climate, will 
have important impacts across the globe. Whilst the phenomenon 
of global warming is, as the name suggests, a global concern, some 
impacts of climate change are already inevitable at a local level. To 
mitigate the impact of these, preparedness is a key priority. This 
requires actions at all scales, from international to local. 
  
Despite this fact, in a report commissioned by the Department for 
Transport (DfT) that explores public attitudes to climate change 
and transport, participants in the survey were generally unaware of 
the extent of their personal contribution to climate change2. Even 
where attitudes to climate change are perceived as a concern, a 
change in behaviour that might mitigate an individual’s contribution 
to greenhouse gas emissions does not necessarily follow. A lack of 
awareness of the science of climate change, and the fact that its 
implications at an individual and local level are generally 
misunderstood, makes this an issue that needs to be addressed. 
 
Given the importance of the transport infrastructure both socially 
and economically, it is important that the transport system adapts 
to the projected changes in climate. At the same time it is 

important to note that emissions from transport are the major 
contributing factor to greenhouse gas emissions. The transport 
sector, therefore, occupies a difficult position as both a major 
contributor to climate change, and also a sector that could be 
severely impacted by a change in climate. 
 
In order to explore some of these issues, this chapter introduces 
and explores some key questions that arise out of the DfT’s 
Delivering a Sustainable Transport System strategy3: 
 

‘To reduce transport’s emissions of carbon dioxide and other 
 greenhouse gases, with the desired outcome of tacking climate 
 change’ 

 
 Why are emissions a concern?  
 What is transport’s contribution to emissions? 
 How does Leicestershire compare on emissions to the rest of the 

UK?  
 What are public attitudes to climate change?  
 Which groups are most sensitive to behaviour change regarding 

transport habits? 
 
  
7.2 Why are emissions a concern? 
 
As far as the transport sector is concerned, the key emissions for 
consideration are Carbon Dioxide (CO2), Nitrogen Dioxide (NO2), 
and Particulate Matter (fine soot and dust particles less than or 
equal to 10 microns in size) (PM10). Of these, only CO2 is a true 
Greenhouse Gas (GHG) and is naturally occurring in the 
environment (although concentrations are enhanced by human 
activity).  
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in the introduction of new species different from those that 
would occur naturally in an area. 

 
The issue of climate change and its potential implications are areas 
of great concern to the public, industry and policy makers alike. 
The involvement of CO2 in climate change and environmental 
damage means that measures have been put in place to monitor 
levels and, as such, help to alleviate the concerns. Some leading 
industrialised nations have signed up to the Kyoto Protocol and 
made a commitment to reduce greenhouse gas emissions. 
Discussions have also now begun on how to continue when the 
Protocol expires in 2012, but recent talks at the Copenhagen 2009 
Summit make it apparent that finding agreement on globally 
acceptable limits is both challenging and politically sensitive. 
 
 
7.2.1 Carbon Dioxide (CO2) and the Greenhouse Effect 
 
The process of global warming is a natural phenomenon with many 
GHGs, for example water vapour and CO2, occurring naturally 
within the Earth’s atmosphere. In fact, this ‘natural’ greenhouse 
effect is necessary for human life; without it the earth would be 
30oC cooler5. 
 
However, since pre-industrial times there have been increasing 
concentrations of greenhouse gases from anthropogenic (human) 
sources. The most important is CO2, which is projected to account 
for 70 percent of radiative forcing of climate (the net change in the 
amount of energy exchanged between earth and atmosphere) over 
the next century.  

This chapter therefore considers only CO2 in the analysis and 
discussions it undertakes. The other emissions are subject to 
similar analysis but the results are presented in the following 
chapter where their impact on Quality of Life is considered. 
 
Concentrating on CO2 emissions inherently means that climate 
change remains the focus of this chapter. However, the 
environmental impacts of the transport sector are wide-ranging and 
other areas of concern broadly fall into the following categories4: 
 
 Water Quality - activities associated with the transport sector 

have an impact on hydrological conditions. Fuels and chemicals 
used in all aspects of the transport sector can contaminate rivers 
and lakes. 

 

 Soil Quality - transport activities can influence soil erosion and 
contamination. It is well known that concentrations of heavy 
metals tend to peak in areas that are contiguous with roads and 
transport hubs. The presence of such chemicals will 
fundamentally change the composition of the soil effecting both 
structure and fertility. A weakened soil structure combined with 
an increase in vibrations close to transport lines such as roads 
and railways will increase the probability of bank failure and 
increase the subsequent erosion of soil. 

 

 Biodiversity - the development of land-based transport routes 
will inevitably lead to certain amounts of vegetation stripping and 
deforestation, but what also needs to be considered is the 
physical changes to land prior to the construction of transport 
routes. Such development areas may require drainage in order 
to make them suitable. Maintaining clear transport routes and 
the introduction of new species to maintain bank stability close 
to roads and railways also influences biodiversity and can result 



Delivering DaSTS in Leicestershire 

122 

 
beyond the UK’s Kyoto Protocol target of a 12.5 percent reduction 
in greenhouse gas emissions by 2010; a target the UK is currently 
set to meet. 
 
 
7.2.2  Climate Projections (UKCIP09) 
 
According to the Tyndall Centre for Climate Change Research8 the 
global temperature has risen by nearly 0.6oC over the last 100 
years. From the 142-year instrumented global record, 1998 was the 
single hottest year. It is inevitable that, to some degree, the climate 
will continue to change because much of the climate change in the 
next 30-40 years will be driven by emissions in the recent past and 
present. The growing global population, and continued 
industrialisation and economic growth of nations, also means that 
the necessary reductions wiil be increasingly difficult to achieve. 
 
As a way of assessing the possible future implications and effects of 
climate change, the UK Climate Impacts Programme (UKCIP), 
together with the Hadley Centre9 have developed a set of climate 
projections under different emission scenarios. Confidence is high 
in the projections up until 2020 as these will be driven by GHGs 
already in the atmosphere, but for the 2050 and 2080 projections, 
less certainty exists as these will depend on future, unknown, 
emissions. At the 2009 Copenhagen Summit the UK Met Office 
reported that keeping global temperature rise under 2oC will be 
almost impossible unless carbon emissions begin to fall within a 
decade. In the DfT document10, The Changing Climate: Impacts on the 
DfT, implications of these different climate predictions in the UK 
are summarised as follows: 

It is this man-made Greenhouse Effect that scientists now believe 
poses the greatest problem and threat to the Earth’s climate. Prior 
to the industrial age, atmospheric carbon dioxide concentrations 
were around 280 parts per million (ppm) and had remained stable 
for several thousand years. Burning of fossil fuels by humans, and 
land use changes have led to a 30 percent increase in CO2 dioxide 
concentration, which reached 365ppm in 19986. 
  
When it became law in November 2008, the Climate Change Act 
set in legislation a target for the UK to cut GHG emissions by 80 
percent by 2050. It also introduced five-year carbon budgets as a 
tool to achieve this target and set up the independent Committee 
on Climate Change (CCC)7. Carbon budgets are legally-binding 
limits on the GHG emissions. The UK’s first carbon budgets were 
negotiated by the Department of the Environment and Climate 
Change (DECC) across Whitehall and were announced in the 2009 
budget. To ensure the budgets are met, the Government will have 
to put in place wide ranging policies to reduce emissions in all 
sectors of the UK, including the transport sector.  
 
Under the Climate Change Act, specific guidelines are also set out 
for the reduction in CO2 emissions. These reductions will 
contribute to the minimum requirement of an 80 percent reduction 
in CO2 by 2050 compared to the 1990 baseline. For CO2 the 
reduction target of 26 percent must be reached by 2020.  
 
For the transport sector specifically, measures set out in the 
Government's ‘Low Carbon Transport: A Greener Future’, along with 
existing transport policies, are designed to deliver a 14 per cent 
reduction in CO2 emissions from 2008 levels by 2020. It is 
estimated that this will translate to an additional reduction of 85 
million tonnes of CO2 from 2008 to 2022. These targets extend 
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 Average annual temperatures could increase by 2-3.5oC by 2080 
 Hot summers will become more frequent and very cold winters 

will become increasingly rare. 
 Hydrological extremes will be more common with wetter 

winters and drier summers, but the overall effect will be a 
general drying out of soils. 

 Relative sea levels will continue to rise. Estimates range from 
between 26 and 86cm by 2080. 

 The UK climate is likely to become more stormy. 
 
It is important to note that these are general climate predictions 
and are like to vary spatially in severity across the UK. Figure 7.2a 
shows what future climate conditions might look like across the 
East Midlands region under the average emissions scenario. In the 
next 40 years the average daily temperature could be 2-3oC 
warmer, or as much as 4oC by 2080. Summers in the region by 
2080 could be up to 30 percent drier, while the winters could be 
wetter by the same magnitude. 
 
What is important to note is that each of these predicted climate 
changes will have implications for the transport sector. 
Preparedness is, therefore, a key concern along with the need to 
reduce current and future emissions. Some of the possible 
measures that the transport sector might adopt to contribute to 
the UK’s carbon budgets are outlined in Section 7.3. 

 

2020s 2050s 2080s  
 
 
 

Change in Annual 
Average Daily 

Temperature (oC) 

 
 
 

Change in Summer 
Precipitation (%) 

 
 
 

Change in Winter 
Precipitation (%) 

Figure 7.2a: Predicted change in climate variables over time for the 
 East Midlands region.  

Source: UKCIP Climate Predictions 2009 
Based on the 50% probability level under the medium emissions scenario 
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7.2.3  NI 186 - Per Capita Reduction in CO2 Emissions in 

the Local Authority Area 
 
Action by local authorities is likely to be critical to the achievement 
of the Government’s climate change objectives and this is used as 
the rationale behind National Indicator 186: per capita reduction in 
CO2 emissions in the Local Authority area. The CLG website11 
states that: 
 

‘Local authorities are uniquely placed to provide vision and 
 leadership to local communities by raising awareness and to 
 influence behaviours. In addition, through their powers and 
 responsibilities, and by working with their Local Strategic 
 Partnership they can have significant influence over emissions in 
 their local areas.’  

 
As part of the Climate Change Programme in 2006 the 
Government outlined its commitment to include an appropriate 
focus on climate change. To monitor progress and performance a 
National Indicator was developed. The proposed indicator relies on 
centrally produced statistics to measure end user CO2 emissions in 
the Local Area from the business and public sector, domestic 
housing and road transport. The data for per capita CO2 emissions 
are already produced (and reported on in the following charts); for 
the actual National Indicator, conversion into per capita reduction 
is calculated against the 2005 baseline. 
 
Figure 7.2b shows the most recent (2007) data available for per 
capita CO2 emissions, giving both total and transport-specific 
emissions. Of all seven of the Leicestershire districts, only Hinckley 
& Bosworth, Charnwood and Oadby & Wigston have a total 
emission level below that of the national (England) figure. In the 

 

2.2
2.5

3.2

1.2

5.6

4.4

2.4

4.2

3.0

2.0

0.8

0

2

4

6

8

10

12

14

16

En
gl

an
d

Ea
st

 M
id

la
nd

s

Le
ic

es
te

rs
hi

re

Le
ic

es
te

r

N
or

th
 W

es
t L

ei
ce

st
er

sh
ir

e

H
ar

bo
ro

ug
h

M
el

to
n

Bl
ab

y

H
in

ck
le

y 
an

d 
Bo

sw
or

th

C
ha

rn
w

oo
d

O
ad

by
 a

nd
 W

ig
st

on

Pe
r 

C
ap

ita
 C

O
2 

Em
is

si
on

s 
(t

on
ne

s)

Total Emissions

Transport Emissions

Figure 7.2b: Comparison of per capita CO2 emissions in 2007 for 
various geographies, showing the relative contribution 
from the transport sector (Source: DECC, 2009) 

The figures on the chart are the transport-specific per capita emissions in tonnes 
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Oadby and Wigston and Melton have significantly 
lower per capita emissions from transport compared 
to overall emissions and all other districts.  
 
The value for Leicestershire as a whole is nearly 50 
percent higher than the England figure and 
approximately 30 percent higher than the figure for 
the East Midlands. 
 
Figure 7.2c shows how CO2 emissions per capita have 
changed over time from the first release of the data in 
2005 until the latest release in 2007. It can be seen 
that at all levels of geography the present levels are 
below that of both 2005 and 2006. However, analysis 
of the figures does not reveal any significant difference 
between current levels and 2005 at any level of 
geography. 
 
 
7.3 What is transport’s contribution to 
 emissions? 
 
The previous sections provided an overview of the 
global warming, what impacts it might have on the 
climate and environment, and introduced ideas around 
monitoring and the need to reduce emissions and 
meet scientifically established reduction targets. 
However, as previously mentioned, the transport 
sector is a major contributor to emissions (thought to 
contribute 24 percent to the UK total emissions12) 
and so this section aims to establish more about the 
transport sector’s contribution to emissions. 

half times that of England. Leicestershire (County) as a whole also sits above the 
national level, but Leicester (City) has a value of just above three-quarters of that 
of England. However, Leicestershire’s overall emissions levels are at a similar level 
to the East Midlands Government Office region. 
 
For transport-specific emissions, a similar set of trends is evident. However, at a 
district level only Oadby & Wigston and Charnwood fall below the England 
National value of 2.2 tonnes per capita. Statistical comparisons show that only 

5 6 7 8 9 10 11 12 13 14 15

Per Capita CO2 emissions (t)

England

East Midlands

Leicestershire

Leicester

North West Leicestershire

Melton

Harborough

Charnwood

Hinckley and Bosworth

Blaby

Oadby and Wigston

2005 2006 2007

Figure 7.2c: Change over time comparison (2005-2007) of total per capita CO2 
 emissions for various geographies (Source: DECC, 2009) 
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The other modes of transport make the following contributions to 
UK domestic emissions: 
 
 Domestic shipping  4.2% 
 Domestic Aviation  1.8% 
 Rail Transport   1.7%    (Source: NAEI) 

One of the primary goals proposed in the DfT’s ‘Delivering a 
Sustainable Transport System3’ (DaSTS) report is to address climate 
change by cutting emissions of CO2 and other GHGs from 
transport. In order to move towards this commitment it is 
important to consider how emissions can be reduced, and for this 
an understanding of the contribution made according to type of 
journey and by different modes of transport is imperative.  
 
More detailed analysis on the contribution of transport to 
emissions can be found in the DfT’s Carbon Pathway Analysis12 
document which also details transport’s performance in the 
international arena. 
  
The transport sector needs to fully appreciate why and how people 
and goods travel. The figures presented in this section address 
these two main themes at a UK, domestic, level. The numbers are 
drawn primarily from data provided by the National Atmospheric 
Emissions Inventory (NAEI), which is published by the Department 
for the Environment and Climate Change (DECC), formerly 
DEFRA. More information on the NAEI (specifically around the 
transport sector) can be found in Section 7.4 which also deals with 
emissions on a more local scale and the contribution of transport 
compared to other industries and sectors. 
 
To fully understand transport’s contribution to domestic UK 
emissions, all modes of transport should be explored. However, 
because road transport accounts for approximately 92 percent of 
all the UK’s domestic transport emissions, this transport mode 
remains the focus of this chapter. Figure 7.3a shows the breakdown 
of various modes of transport that are included under the 
contribution of road transport. 
 

Figure 7.3a:  UK CO2 emissions making up the contribution of 
 domestic transport by source in 2006 
 

 (Source: NAEI) 
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The DfT’s National Transport Model (NTM) forecasts that road 
transport emissions are likely to stabilise around the 2006 levels. 
The 2006 contribution is roughly 120 million tonnes of CO2 
(MtCO2) but this could fall slightly to 116 MtCO2 in 2020 taking 
into account current and future policies. In the absence of any 
policy action, the NTM predicts transport emissions could total 144 
MtCO2 in 2020 meaning that any present and planned transport 
policies could account for a reduction in CO2 emissions of around 
19 percent. Details of possible policy actions under consideration 
by the road transport sector are summarised in Section 7.3.2. 

In 2006, and based on the National Travel Survey (NTS), the DfT 
estimated that household car journeys accounted for approximately 
56 MtCO2. The NTS is a continuous household survey concerned 
with travel patters in the UK. Data are collected from 
approximately 8,000 households (~19,000 individuals) on an annual 
basis14. This figure of 56 MtCO2 appears lower than the equivalent 
estimate for passenger car travel from the NAEI dataset (68 
MtCO2) due to the exclusion of non-domestic household vehicles 
(mainly vans). This has the added effect of disproportionately 
affecting some journey purposes such as business. The model 
analysis conducted by the DfT provides the breakdown of CO2 
emissions by journey purpose, as shown on Figure 7.3b. 
 
Commuting journeys provide the single largest contribution of CO2 
but this has decreased in the 10 years since 1996.  Perhaps of 
greater concern to the transport sector, however, is the increase in 
contribution of personal business journeys and shopping. These 
journeys include activities such as visiting the doctor, hairdresser 
and bank. These journeys would tend to be short in distance and 
lend themselves to either walking, cycling or bus transport. The rise 
in CO2 contributions indicates that perhaps people are choosing 
the car more frequently for these journeys, and this could be 
problematic.  
 
Car journeys for holidays and day trips have also increased in 
contribution over time. On the whole, however, CO2 contributions 
by journey purpose have remained fairly consistent over the 10 
year period. 0
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Figure 7.3b:  CO2 emissions from household car journeys by purpose 
 in the UK (2006)   

 (Source: DfT Analysis) 
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7.3.1 Traffic congestion and journey length 
 
Section 7.3 has, so far, provided information pertaining to how and 
why people travel and the impact this has on CO2 emissions. As 
previously mentioned, however, the length of the journey 
undertaken is also a key factor in how polluting the journey will be.  
In the context of this section, the term journey length refers to 
both the physical distance of the journey, but also the length of 
time taken to complete the travel.  
 

Figure 7.3c shows that short car trips (<5 miles) account for the 
majority (57 percent) of the total trips made, and produce about 20 
percent of CO2 emissions by journey length. Conversely, longer 
trips (over 5 miles) only account for 43 percent of trips made, but 
produce about 80 percent of CO2 emissions. This means that any 
policy decisions aimed at reducing CO2 emissions will need to pay 
due attention to both short and longer journeys. The DfT Carbon 
Pathway Analysis document12 makes the following statement: 
 

‘The policies chosen should take account of the ability of travellers 
to switch between modes (which may be greater for shorter trips), and 
the number and type of travel decisions which would need to be 
influenced in order to effectively reduce total CO2 emissions from 
domestic travel. For example, technological improvements may be more 
effective at reducing overall emissions when trying to influence the travel 
decisions of a large group of travellers than measures aimed at 
behavioural change; fiscal measures which apply per mile driven may 
have less of an impact on short journeys if travel decisions are taken on a 
journey-by-journey basis, rather than considering the total miles driven 
over a year.’  

          (p.67) 
 
The time taken to complete any journey will depend on the speed 
of travel, which in turn has a large part to play in CO2 emissions. 
The relationship between CO2 and speed tends to be characterised 
by peak emissions at both very high and very low speeds. The 
average speed of a journey will be influenced by the type of roads 
used and time of day of travel. The morning rush hour is 
problematic in more than just the slow speeds that it dictates for a 
journey; it is also demonstrated that CO2 emissions will be higher 
in traffic flow that is stop-start in nature rather than smooth 
flowing15.  
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In order to understand more about the public perceptions of 
congestion, it is useful to know a little more about the 
demographics of the people who believe that traffic congestion is 
both a priority and needs improvement. In this way it may become 
possible to target policy action at a specific part of the population in 
order to more efficiently increase public satisfaction.  Consideration 
of these groups is provided in Chapter 8 - Quality of Life.  
 
The most unsatisfied group: those people who consider traffic 
congestion to be a priority and in need of improvement account for 
just under 10 percent of the respondents.  Analysis of the 
demographics shows that these are likely to be people who have 
opted for a more ‘rural’ lifestyle and so have further to commute, 
or those people who are forced to rely on their cars for health 
reasons and as such might be concerned by the possible heath 
implications caused by higher volumes of slow moving traffic. 

Traffic flow data for Leicestershire is presented in the Economic 
chapter of this report and shows the points of congestion in 
Leicester and Leicestershire. However, to conclude this section, a 
summary of the public perceptions of congestion from the 2008 
Leicestershire Place Survey is provided. 
 
Figure 7.5a in Section 7.5 shows the results from the first two 
questions of the Place Survey and provides a quadrant ranking for 
each of the variables that are considered to make somewhere a 
good place to live. These variables are considered on two scales: 
those that are deemed to be important and those in need of 
improvement. A fuller explanation of this technique can be found in 
Section 7.5. However, what is important to note here is that ‘the 
level of traffic congestion’ ranks in the quadrant where the public 
perception is that it is not a priority overall compared to other 
variables, but it is in need of improvement. 
 
Whilst traffic congestion as a whole may not have ranked in the 
‘priority and needs improving’ quadrant compared to other issues 
that make somewhere a good place to live, there are some 
respondents to the Place Survey who believe this to be the case. 
 
Figure 7.3d shows that breakdown of respondents who fall into 
each of the four quadrant categories based on whether the level of 
traffic congestion is important in making somewhere a good place 
to live. Over half of respondents do not believe that the level of 
congestion is either a priority, or needs improving. However, 
combined together, one-third of respondents believe the issue to 
be in need of improvement. Slightly less (just under one in five) 
people feel that the level of congestion is a priority when thinking 
about their satisfaction with their local area as a place to live. 
 

0% 20% 40% 60% 80%

Not  a priority and doesn’t need improving 

Not  a priority but needs improving 

A priority and doesn’t need improving 

A priority and needs improving 

Figure 7.3d:  Percentage breakdown of Leicestershire respondents by 
 response for ‘the level of congestion’ importance. 
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Whilst it remains important that the transport sector reduces its 
CO2 emissions, the industry as a whole will still need to become 
more resilient to the impacts of climate change. The transport 
sector needs to recognise that even if emissions are reduced now, 
inertia in the atmospheric system will still produce global climatic 
changes from the accumulations of previous emissions. The DfT 
identifies the following adaptation strategies10: 
 
 The magnitude and frequency of flooding events is predicted to 

increase and, as such, planning is essential. Bridge openings must 
be sufficient to convey higher peak flows, and contingency 
planning for alternative routes for emergency vehicles is 
essential. Work must be undertaken to assess the relative 
importance of the road and its state of repair to withstand such 
events. 

 Flood events will force a more rigorous maintenance and 
assessment programme for current road drainage. Drainage will 
also be under threat from the accelerated growth of vegetation 
in the warmer, wetter climate. 

 Most road infrastructure has a life-span of over a 100 years so 
long-term climate planning is essential. Hotter summers can 
result in melting of the road surface and buckling may occur due 
to larger fluctuations in the temperature range. 

 Higher summer temperatures combined with more intense 
rainfall will result in an accelerated rate of deterioration in 
concrete road structures. 

 
However, perhaps one of the biggest challenges facing the transport 
sector is to encourage people to make smarter travel and transport 
choices. The issues of public perceptions of climate change and 
those who are most sensitive to such behavioural changes in travel 
habits are addressed in Sections 7.5 and 7.6 respectively. 

7.3.2 Policy actions & adaptations 
 
All the evidence presented so far demonstrates the substantial 
contribution that transport makes to national emissions. In order to 
reduce this contribution various policy actions have been proposed 
and implemented by the transport sector over and above the 
assumption that there will be an increase in the improvement of 
more fuel-efficient technologies and the use of biofuels. What 
follows is a brief summary of some existing and future measures: 
 
 Voluntary Agreements: approximately 10 years ago, the 

European Commission established an agreement with major car 
manufacturers in Europe, Japan and Korea to ensure emissions 
from new cars was reduced to 140g/km. 

 Graduated Vehicle Excise Duty (VED): In 2001 VED 
payments became linked to the CO2 emissions of the vehicle. 
When first introduced, the graduated payments ranged from free 
for vehicles emitting up to 100gCO2/km to £400 for the highest 
band vehicles emitting over 226gCO2/km . 

 Company Car Tax: revised in 2002, the company car tax 
regime was changed to reflect not only the list price of the 
vehicle, but also the CO2 emissions. As such, employers and 
drivers were incentivised to choose lower-emission vehicles.  

 Renewable Transport Fuels Obligation (RTFO): In 2008 it 
was agreed that the fuel industry must, as a regulatory 
requirement, supply 2.5 percent of road transport fuel from a 
renewable resource. In 2009/10 this proportion increased to 
3.75 percent and will increase again in 2010/11 to 5 percent.  

 Sustainable Distribution: designed as a programme for 
drivers and fleet operators with a view to providing best practice 
advice on fuel-saving measures including the promotion of safer, 
more fuel-efficient driving. The DfT’s National Transport Model 
(NTM) assumes the bulk of CO2 savings would arise from these 
measures. 
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However, the methodology also takes into account the reliance of 
fuel consumption on rates of acceleration/deceleration, the style of 
driving, the state of maintenance of the vehicle including tyre 
inflation, the load, and also the use of air conditioning. Traffic flow 
data needed to combine with fuel consumption rates are provided 
by the DfT and are available on a census count basis, and the base 
map of UK roads is derived from the Ordnance Survey Meridian 
dataset. 
 
The advantage of using the modelled NAEI data is that it provides 
estimates of CO2 emissions across a range of geographical areas, 
covering the whole of the UK.  In this way it becomes possible to 
compare emissions in Leicestershire with the rest of East Midlands 
region and the rest of the UK.  In order to work out how 
Leicestershire compares on emissions, a classification system of 
emissions was needed. The banding presented is purely a statistical 
one and based around statistically significant variations from the 
‘average’ value for Leicestershire.  This provides two groups for the 
CO2 levels: those that are ‘High’ and ‘Very High’ compared to the 
county average.  Further information on the banding methodology 
can be found as a technical note in the references of this chapter.   
 
Note: The map shows Leicester City for completeness, however, 
the values were compared only to the County average when 
creating the banding classes. 
 
  

7.4 How does Leicestershire compare on 
 emissions to the East Midlands and UK? 
 
This section aims to highlight how road transport emissions vary 
across Leicestershire and how the levels of pollution compare at a 
regional and national scale. These geographical comparisons will 
also be presented for the relative role of transport emissions 
compared to total emissions. This section relies almost exclusively 
on the data available from the NAEI which provides modelled 
levels of emissions at a 1x1 km spatial resolution. The most recent 
(2006) CO2 levels are presented in this section. 
 
Full details on the mapping methodology behind the NAEI gridded 
emissions data can be found in the NAEI UK Emissions Mapping 
Methodology Report16. For the purposes of this section only a 
summary is provided regarding the methods used by the NAEI to 
calculate emissions from the Road Transport sector: 
 
Exhaust emissions are calculated within the NAEI using fuel 
consumption and emission factors for each vehicle type. These in 
turn are calculated on the basis of the composition of the vehicle 
fleet (age and fuel type) from the DVLA’s national licensing data. 
The assumption is that the fleet composition is uniform everywhere 
on the UK road network i.e. it takes no account of any regional 
variation. Six classes of vehicles are used to estimate national fuel 
consumption and emissions: passenger cars, light goods vehicles 
(LGVs), rigid heavy good vehicles (HGVs), articulated HGVs, buses/
coaches and mopeds/motorcycles. The vehicle classifications are 
further sub-divided according to fuel type (petrol or diesel).  
 
When calculating the emissions, the Euro standards are used to 
represent stages in improvements in vehicle engine design. 
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Figure 7.4a:  CO2 road transport emissions across Leicestershire and Leicester (2006)  
 based on a 1x1 km grid  

 (Source: NAEI) 

Leicestershire’s main road network 

Very High 2

High 8

County Average 90

% Leicestershire 

Grid Squares

Road Transport CO2 Emissions for Leicester 
& Leicestershire (tonnes per sq.km)

Very High: 10,291 to 28,700
High: 2,370 to 10,291
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It can be seen that compared to the rest of the East Midlands and 
UK, Leicestershire does not appear to perform well regarding CO2 

emissions levels. In every case, Leicestershire has a higher number 
of areas with high or very high emission levels than expected.  
 

 
 

Figures 7.4a shows that the highest concentrations of CO2 are, 
unsurprisingly, located closest to the roads but only the M1 in 
Leicestershire County has emissions of a sufficient level enough to 
fall in the ‘Very High’ category. 
  
Having established the severity and pattern of CO2 emissions across 
Leicestershire from the gridded emissions map, it is important to 
know how the County is performing in relation to the regional and 
national picture. The total number of 1x1 km grid squares falling 
into each emission band was recorded for Leicestershire, the East 
Midlands region and the UK as a whole (excluding the Greater 
London area).  Analysis of this data using mosaic plots (based on 
the chi-square statistic) is shown below (Figure 7.4b). 

 
 
 
 

Average High Very High

Leicestershire compared to the rest of the East Midlands  

Leicestershire compared to the rest of the UK  

CO2 Emissions

 Very significantly higher

 Significantly higher

No significant differences

 Significantly lower

 Very significantly lower

Note:  Significant difference equates approximately 
to the 95% confidence level and very significant 
differences to the 99% confidence level 

Figure 7.4b: Differences in the proportion of each emission banding 
 for road transport in Leicestershire compared to the 
 regional and national data 

Figure 7.4c:  The relative contribution of Road Transport compared 
 to other sectors for CO2 emissions in Leicestershire 
 (Source: NAEI) 
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more rural in nature and do not have a high density of roads. These 
factors together, combine to mean that the emissions in the UK 
may be under-represented in this type of analysis. 
 
Another exclusion from the NAEI dataset is that of individual point 
sources of pollution, for example power stations and key industrial 
sites. Whilst point pollution information is available, it was decided 
that to include it in the mapping analysis of this chapter could 
possibly skew the dataset and because in Leicestershire significant 
sources of point pollution are uncommon. For consistency, the 
exclusion of this sector of analysis have been continued. However, 
the UK and East Midlands do have considerable sources of point 
pollution and as such, this may also lead to these geographies being 
under-represented in the analysis. 

In that road transport emissions in Leicestershire are comparatively 
high, it makes sense to understand the contribution of road 
transport in the context of other sectors. Figures 7.4c is still based 
on the NAEI emissions data, but this time the contribution of each 
sector is presented. The contribution of road transport ranks as 
the top contributing sector to overall CO2 emissions.  
 
The substantial contribution that the transport sector makes is 
evident and it is only by adopting some of the measures outlined in 
Section 7.3.2 that this is likely to change. However, it is important 
to understand if these high contributions made by transport are 
unique to Leicestershire or are common to all levels of geography 
from regional to national. 
 
In the same way as the analysis was conducted on areas deemed to 
have high levels of CO2 emissions, similar analysis was conducted to 
understand more about the relative contribution of transport 
compared to other sectors at varying levels of geography. The data 
behind this analysis is shown on the dot plot (Figure 7.4d).   
 
Analysis of the disparity in contribution shows that when road 
transport CO2 emissions are compared to total CO2 emissions, 
Leicestershire has significantly higher transport emissions compared 
to the rest of the East Midlands and very significantly higher 
emissions compared to the rest of the UK. 
 
It is worth noting here that the emissions levels for the whole of 
the UK might be lower than otherwise expected because the NAEI 
dataset excludes the Greater London area. Also, the UK dataset 
includes the extensive areas of both Scotland and Wales that are  
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Figure 7.4d:  Comparison by sector of CO2 emissions for Leicestershire, the East Midlands and UK 
 (Source: NAEI) 
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7.5 What are public attitudes to climate  
 change? 
 
It has already been suggested in this chapter that along with policies 
aimed at reducing the emission contributions of road transport and 
adapting the transport infrastructure to prepare for climate change, 
one of the greatest difficulties facing the transport industry is to 
bring about a change in public attitude. Attitudes need to change 
regarding climate change itself, but also attitudes to travel choice.  
 
This section aims to present local understanding around pollution 
levels and uses this to understand which sections of the public 
might be receptive to changing their transport behaviours. Whilst 
information on the level of pollution does not necessarily provide 
evidence on attitudes to climate change, it is used as a proxy in 
order to incorporate local perceptions around this important topic. 
This knowledge will also be put in the context of more national 
results.  Understanding public attitudes to the issue of climate 
change are important to consider if ways of modifying behaviours 
are to be developed, with the overall aim of reducing emission. 
 
This section explains the analysis of the 2008 Place Survey in 
Leicestershire; specifically how perceptions of ’the level of 
pollution’ rank in the context of all other factors that are deemed 
to make somewhere a good place to live. The section will also go 
on to summarise the national evidence of public attitudes to climate 
change and introduces the concept of changes in behaviour 
regarding travel habits. 
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Figure 7.5a: Quadrant analysis of issues in Leicestershire ranked according 
 to their importance in making somewhere a good place to live 
 and whether their current level needs improvement 
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Figure 7.5b shows that nearly 85 percent of respondents don’t rank 
the level of pollution as being either important or in need of 
improving in their area. Conversely, just 2 percent of respondents 
considered pollution levels a priority and in need of improvement. 
Analysis of the demographics of the people included in this category 
is provided in Section 7.6 (Figure 7.6a) as it can be assumed that 
these are the people who are more ‘environmentally aware’ and, as 
such, likely to be more amenable to changing their transport 
behaviour. 
 

Figure 7.5a shows a visual representation of two questions from the 
Leicestershire Place Survey showing factors that could be deemed 
to make somewhere a good place to live. This chapter has already 
considered the congestion issue, but this section specifically deals 
with the issue of pollution.  
 
The first question shown on Figure 7.5a asked respondents to 
identify which issues are most important in making somewhere a 
good place to live; the second, which issues were most in need of 
improvement. The average response to each question is shown 
as the dotted lines on the chart and splits it into four distinct 
groups or quadrants. 
 
The issues perceived as most significant by the respondents are 
shown in the shaded quadrant: those issues that are seen as both 
important and in need of improvement. As Figure 7.5a shows, the 
issue of the level of pollution is viewed as being neither a priority or 
in need of improvement. The fact that the respondents to the 
Leicestershire Place Survey do not generally think that pollution 
levels need to be improved is not really a surprising result. In fact, 
this finding is in keeping with other National surveys. 
 
In a study looking at the way forward following the inconclusive 
outcomes of the Copenhagen Summit, Pendleton17 states that 
‘When people are asked to rate the relative importance of different 
issues they almost invariably put Climate Change, or more broadly, 
the environment low down or even last’. This statement is further 
supported in a recent National survey by Defra18. This showed that 
28 percent of respondents agreed that ‘the environment is a low 
priority compared with other things in my life’; showing a slight 
increase since 2007.  
 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Not a priority and does not need improving 

A priority but does not need improving 

Not a priority but needs improving 

A priority and needs improving 

Figure 7.5b:  Percentage breakdown of Leicestershire respondents by 
 response for ‘the level of pollution’ importance. 
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7.6 Which groups are most sensitive to behavioural 
 change regarding transport habits? 
 
Bringing about changes in people’s attitudes to climate change is a 
key issue for the transport sector to tackle. It has already been 
demonstrated that at both a national and local level, there is mixed 
and limited understanding of the issues of climate change and 
pollution. The problem remains that if people do not perceive 
climate change to be an issue, they will be unwilling to act to effect 
change. Even when there is an understanding of the potential 
impacts of climate change, the relationship between perception and 
behaviour is complicated and difficult to separate out. 
 
The previous section highlighted that only a very small percentage 
(2 percent) of the respondents to the Place Survey believed that 
the level of pollution was both a priority and needed improving in 
their area. For the purpose of this section, the assumption has been 
made that due to their concern about pollution levels, these people 
are most likely to be environmentally aware and sensitive to 
changing their transport-related behaviour.  
 
Whilst this assumption and subsequent analysis does not offer a 
total solution to investigating the groups most sensitive to changing 
their transport habits, it is useful in that it does allow some 
understanding at a local Leicestershire level. Throughout this 
section the findings from this analysis are compared to similar 
results from the National research around understanding public 
attitudes to climate change in relation to the transport sector2. 
Identifying similarities and differences with the National research 
allows for greater confidence in the results gained from the 
assumption that local people who are concerned about pollution 
levels are likely to also be more environmentally aware. 

The fact that people generally rank climate change and 
environmental issues as quite a low priority is in itself a concern.  
However, when combined with evidence that suggests people do 
not fully appreciate the part they have to play in the issues around 
climate change, the issue seems more pressing. A report 
commissioned by the DfT exploring public attitudes to climate 
change and travel behaviour in the UK2 found that whilst many of 
the participants in the survey cited GHGs as a cause of climate 
change, few knew what they actually were or how they had a 
detrimental effect on the Earth’s climate.  Difficulties surrounding 
the importance of different sources of emissions were also 
common amongst participants in the survey. Confusion arose 
around the visible sources of pollution, for example, from factories 
and combustion of diesel fuel versus the invisible and odourless 
properties of CO2. 
 
These misconceptions surrounding the causes of climate change are 
even more problematic when combined with the finding that few 
people considered climate change to be a day-to-day concern in the 
UK; with most considering that other countries would be more 
affected. Many also considered that they would be less affected than 
their children and subsequent generations. This finding varied little 
over the course of the survey despite the provision of information 
suggesting that the impacts of climate change will be felt much 
sooner and some aspects could already be seen. 
 
This overall lack of awareness about the issues of climate change 
can definitely be seen as a barrier to persuading the population to 
adjust and change their transport behaviours to more ‘green’ travel 
plans. The following section deals with identifying those people who 
are most likely to adopt green transport methods and factors that 
might make this more or less likely. 
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To further understand more about this group of people, a CHAID 
analysis was undertaken, revealing that the most affected group of 
people were males with children who live in areas with a 
deprivation score close to the national average. This is consistent 
with the information gained from the demographics groups. 
However, the fact that children have also come out as a factor 
lends support to the national finding that people generally believe 
that future generations are likely to suffer more from the adverse 
effects of climate change. 
 
Whilst the CHAID analysis picks out a very specific group of those 
most affected, and finds support in some of the demographic 
categories highlighted by chi-square results, it does not present a 
picture of the second group of people significantly over-
represented in the sample of those most concerned about 
pollution. The final two demographic groups; those in full time 
education and households with four or more adults over that age of 
18 (typical of student-type housing) together may indicate a pocket 
of concern amongst university students or young adults. This is 
perhaps not surprising as the issue of climate change has been more 
prominent in the media and culture throughout the lifespan of this 
generation. This is encouraging for the future and adoption of more 
carbon-friendly transport habits.  
 
As is the case with the type of people who are under-represented 
in rating congestion as an issue, the sectors of the community who 
are less likely to think pollution as a priority or concern are those 
with more pressing requirements such as employment, affordable 
housing and activities for young people. 
 
 
 

Figure 7.6a shows the demographics of these respondents to the 
Place Survey (based on cross-tabulations and chi-square tests). 
Those people who are most likely to rate pollution as both a 
priority and in need of improvement appear to split into two 
distinct groups. The first three demographic groups in Figure 7.6a 
indicate a very similar group to those who feel the same way about 
the level of congestion (see Chapter 8, section 8.4.1). However, 
one main difference is that with regard to pollution levels, whether 
a person owns a car or not does not appear to influence how they 
feel about the level of pollution. This is contrary to the perceptions  
of traffic congestion and may indicate that people do not necessarily 
associate car use with the wider issues of pollution. This fits with 
the national evidence that suggests people are prone to 
underestimating their personal contribution to emissions. 
 
 

Figure 7.6a: Demographics of respondents who believe the level of 
 pollution is a problem and needs improving 

Significantly OVER represented 
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The presence of barriers to a modal shift has been demonstrated to 
be true at a national level2. Results from the DfT report suggest 
that one of the key barriers to switching to the use of public 
transport is the perceived lack of reliability that the system offers. 
Also, whilst rail was favoured for longer journeys, cost was a 
barrier to its usage. However, the majority of people who 
participated in the survey only took into account the costs of petrol 
(and in some cases, parking) when making cost comparisons across 
transport modes. Many failed to appreciate that the cost of ‘wear-
and-tear’ on a vehicle should also be considered. Buses as a mode 
of transport were found to be particularly unpopular because of 
their generally poorly perceived state of repair. Walking and cycling 
were not favoured because of the risk they present to personal 
safety. However for walking and cycling a strong motivator can also 
be the health benefits gained from undertaking such activities. 
 
Nationally, the results indicate that people seem more amenable to 
making changes to their trip patterns rather than changing the 
mode of transport they use. Changes that were popular with the 
survey participants were reducing unnecessary trips and, where 
possible, combining trips. Being more ’fuel wise’ was also seen as an 
attractive option with most people feeling able to maintain the 
pressure in their car tyres, remove unnecessary weight from the 
boot and generally drive more steadily. In the majority of cases the 
level of CO2 emissions was not seen as an important factor in 
transport choice. 
 
At a county level it is possible to see that convenience and cost are 
possibly more important drivers of attitudes than a social 
conscience about emissions. Along with the similar analysis around  
frequency of use of the bus service, the frequency of use of local 
recycling centres was analysed for those people who are most  
 

7.6.1 Motivators and barriers to change 
 
As well as helping to identify those people who are most likely to 
be concerned about the levels of pollution, the cross-tabulation and 
chi-square methods have been used to test if this group of people 
frequently use the local bus service, using an additional question 
from the Leicestershire Place Survey. The categories of frequency 
of use were recoded for this analysis, as a result the ‘Most 
Frequent’ category consisted of people using the bus service at least 
once a week and ‘Less Frequent’ users were those ranging from 
about once a month to within the last year. 
 
The results showed that those people who never use a bus service 
are significantly less likely than expected to also consider that 
pollution is a priority and needs improving.  This conforms to the 
logic of the analysis in that if people are concerned about pollution, 
they may be trying to opt for transport types with lower emissions. 
However, the results also revealed that those people most 
concerned about pollution are more likely than expected to use a 
bus service on a ‘less frequent’ basis and the use of the bus service 
on a ‘more frequent’ basis does not vary significantly from the 
expected level. 
 
Whilst it could be expected that the people most likely to change 
travel behaviours in favour of lower-emission journeys are those 
who are most aware of the pollution issue, the above analysis 
reveals this is only true to some extent. It is possible that a full 
picture may not be presented as the frequency analysis is only 
concerned with bus use and takes no account of other transport 
options such as cycling or walking. However, it must also be 
accepted that there will be barriers preventing a total shift in 
transport behaviour.  
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between attitude and subsequent behavioural change: mostly 
governed by the presence of barriers such as those mentioned 
above.  
 
Another group of people to consider are those whose travel 
patterns offer most potential for change. Data for this kind of 
analysis were not available at a local, Leicestershire level. However, 
nationally there is some limited insight available that might offer 
another target group for a shift to more low-carbon transport 
methods. The Atkins report20 outlines the target group identified by 
the Merseyside ‘TravelWise’ campaign designed to encourage the 
use of sustainable transport. The demographic groups identified 
were: 
 
 Those aged 25-44  
 Educated to degree or A-Level 
 Employed full time 
 Living in a urban classified area.  
 
However, more crucially, as part of this study aspects of travel 
behaviour were also analysed. The key demographic to come out 
with regard to this was those that travelled under 5km to work. 
Also of consideration was the proximity to a high frequency public 
transport network. 
 
Further work around existing travel habits and propensity to adopt 
a modal change is required for this complex attitude-behaviour 
relationship to be more fully understood. Only then can this 
knowledge be fully exploited to generate target demographics 
based on existing travel behaviour. 
 

concerned about levels of pollution. The expected result would  
have been one of an over representation of the pollution-aware 
respondents in the most frequently used category. However, the 
actual result was one of a significant under-representation.  
 
Support for this unexpected finding can be seen in the national 
evidence that generally people still need to see a personal gain in 
order to modify their ‘environmental behaviours’. Using such 
recycling centres takes more effort than doorstop recycling, for 
example and, paradoxically, would often require access to a car.  
So, despite over three-quarters (77 percent) of Place Survey 
respondents claiming to be satisfied with recycling centres, usage of 
such facilities in the most environmentally-concerned group 
remains low.  
 
 
7.6.2 Travel patterns and behavioural change 
 
The Smart Choices report19 examines how local authorities can 
reduce dependency on car use by such measures as awareness 
campaigns, car sharing and the adoption of travel plans, but itself 
goes on to conclude that even successful campaigns may only 
reduce traffic flow by 10 percent. The conclusion is a more 
targeted approach is needed to combat the rapidly increasing 
growth in traffic.  
 
So far this section has concentrated on establishing a target group 
based only on those people who are most concerned about 
pollution levels. Information of this kind is important because 
evidence and research identifying target groups of people who may 
be most prone to changing transport behaviours is limited. 
However, it is also noteworthy that there is frequently a gap 
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of most concern is the fact that Leicestershire appears 
disproportionately affected by zones of high road transport 
emissions than either the rest of the East Midlands or UK. Likewise, 
transport CO2 emissions have a significantly higher contribution 
than other sectors in Leicestershire compared to the regional and 
national geographies. 
 
If emissions from the transport sector are to be reduced, one key 
area for transport to address is influencing people’s choice of 
transport. It is not enough to simply rely on advances in greener 
technologies or current policy actions. This means not only 
persuading people to use more public transport in a modal shift, but 
also encouraging more environmentally sound travel habits, 
particularly cycling and walking  
 
This chapter provides the demographics of those people in 
Leicestershire who are most susceptible to changing their travel 
behaviour, but also finds support for the national evidence that 
suggest there are a number of barrier to change. Convenience, 
reliability, cost and safety are all key concerns and it appears that 
people are more likely to opt to change their trip patterns rather 
than adopt a full modal change in transport. More education is 
required if attitudinal changes are going to bring about reductions in 
transport emissions. People still are generally unaware of their 
personal contribution to climate change and do not tend to see the 
immediacy of the problem. These are issues that need to be 
addressed, before major shifts in behaviour can be expected.  

Conclusion 
 
The evidence presented in this chapter goes some way towards 
enabling answers to the questions that arise out of the DfT’s 
‘Delivering a Sustainable Transport System’ strategy3.   
 
Fundamentally, the chapter is based around the premise that 
emissions are a concern because of the impact they have on the 
Earth’s climatic system, and as such are a primary driving force in 
the phenomenon of global warming. This work is undertaken  
against the background of the consensus view that even if emissions 
are dramatically reduced today, the inertia that exists in the climate 
system will still mean changes in the Earth’s climate in the future. 
This means that a ‘do nothing’ approach is not an option and 
emissions must be reduced.  
 
The drive to reduce emissions is particularly pertinent to the 
transport sector as it occupies the difficult position as being 
potentially severely affected by further climate changes, but is also 
one of the main contributors, estimated to produce around one-
quarter of all the UK’s emissions12. The chapter pays particular 
attention to road transport which accounts for around 92 percent 
of the UK’s domestic transport emissions. In understanding how 
and why people and goods travel, the key messages are that the 
majority of CO2 is generated from passenger car journeys with 
commuting providing the single largest contribution by journey 
purpose.  
 
Understanding how road transport emissions vary across 
Leicestershire is important if actions are to be targeted at a 
geographical level and in the case of CO2 emissions, the impact 
remains largely localised to the major roads in the county.  Perhaps 
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Technical Note: 
 
A two step process was necessary to achieve the statistical 
bandings for the emissions map shown as Figure 7.4a.  Firstly, the 
distribution of emissions values was normalised using the standard 
and accepted transformation of taking the log of the values.  In 
order to preserve the zero values in the dataset, a constant of one 
was added to all values.   
 
The first process improved the normality of the data, but not 
sufficiently to use the conventional approach of calculating standard 
deviations from the mean.  Instead, the robust statistic of Median 
Average Deviation (MAD) was used to approximate the standard 
deviation or spread of the data. Values falling outside two or three 
positive standard deviations of the average were deemed to be 
statistically significantly different from the Leicestershire average.  
These banding values were back-transformed to bring them back in 
line with the original emissions figures.  The resulting values were 
used in the thematic mapping of the data. 


