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Abstract 

This Dissertation assesses and analyses the draft Air Quality Management Area 

policy that will be approved by Sheffield City Council during the summer of 

2012.  It looks at the key issues, the policies that are proposed to address them 

and the potential effectiveness of those policies.  In addition to this, another key 

aspect is the understanding and knowledge of the importance of the issue by 

the general public.  Their awareness of climate change issues is known to be 

waning in the shadow of the present worldwide financial crisis, which doesn’t 

bode well for concerns related to air quality and traffic derived emissions. 

 

Through the use of a range of research methodologies, it has been possible to 

establish that whilst there are global concerns for air quality issues of this type, 

the need for economic expansion and development invariably defeats those that 

propose meaningful action be taken.  In Europe, the European Union has 

established emissions targets that are set above those suggested by the World 

Health Organisation and yet here too it is quite possible that the issue is slowly 

falling down the list of priorities. 

 

Using Sheffield as a case study clearly demonstrates that whilst sincere efforts 

are being made by the local authority and community groups, they become 

almost futile without support from national government, both in terms of finance 

and policy formulation.  Added to this is a less than satisfactory effort from 

commercial organisations that on a daily basis contribute to the problem.  They 

appear to suggest that shareholders are more important than customers.  

Potentially, a real example of “killing the goose that laid the golden egg”’?  As a 

direct result of this, the vast majority of Sheffield’s citizens are barely aware that 

these issues exist, unless of course they are amongst those unlucky enough to 

have their health and mortality directly affected by this serious and growing 

problem. 
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Chapter One – Introduction 

 

Sheffield in Focus 

The city of Sheffield has been a major centre of population and industrial activity 

since the mid-nineteenth century.  It has a population of some 550,000 and is 

the third largest metropolitan authority in England (Sheffield City Council 2012). 

It is situated in the metropolitan county of South Yorkshire with good road and 

rail links to elsewhere in the country.  In recent years these communication links 

have proved to be a major selling point in the regeneration of the city, 

necessary since the decline of its major traditional industries of manufacturing, 

steelmaking and processing since the 1970s.  It is geographically diverse, with 

the larger part of the urban area nestling in a natural bowl created by seven hills 

and the confluence of five rivers, the largest of which is the River Don.  It is said 

that “Sheffield contains the most varied range of landscapes to be found in any 

city in the UK” (Beer 2002).  As can be seen in Fig. 1 the city has a great deal of 

green space and is unique amongst other cities in the UK in having a third of its 

area within a National Park (the Peak District National Park).  These two latter 

features have a significant impact upon the air quality experienced in the city 

today. 

 

Figure 1 - Sheffield City Boundary, illustrating types of green space by 

Wards (Beer 2002) 
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Having a long history as a major industrial city, Sheffield is used to concerns 

about air quality.  As far back as the mid-nineteenth century there were issues 

with the amount of smoke created by both the industrial activity and the 

domestic dwellings burning coal for heating and cooking (Hey 2010).  In the 

early part of the Twentieth Century pollution derived from the activities 

mentioned above was at its height (see Fig. 2) and was even worthy of a 

mention in Orwell’s ‘The Road to Wigan Pier’:  “If at rare moments you stop 

smelling sulphur it is because you have begun smelling gas.”  “Once I halted in 

the street and counted the factory chimneys I could see; there were thirty-three 

of them, but there would have been far more if the air had not been obscured by 

smoke.” (Orwell 1937). 

 

Figure 2 - "Beautiful Sheffield" a contemporary postcard from the 1930s 
(Sheffield City Council Libraries Service 2009) 

At this time the “...local authorities were powerless to do anything about the 

smoke...” (Hey 2010) and the impact on health was significant.  However, as 

there were so many concerns about all aspects of public health, it is difficult to 

gauge which specific issues were down to the atmosphere alone.  There was no 

legislation relating to industrial emissions of any kind until the start of the 

twentieth century (H M Government 1906), and the focus was typically on very 

poor public sanitation.  However, in Sheffield the establishment of large green 

spaces for public use was a step in the right direction.  The town council 

purchased large areas of the city to provide public open spaces and by “...the 
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end of the nineteenth century the city had 112 hectares of public parks...” (Hey 

2010). 

 

Increased industrial output enforced by two world wars did nothing to reduce the 

main issue, and as can be seen in Fig. 3 the cityscape maintained a miserable 

and depressing view as regards smoke. 

 

Figure 3 – Neepsend, Sheffield 1948 (looking south).  Smoke from 
domestic fires and industrial activity (Sheffield City Council Libraries 

Service 2009) 

Since that time national government has recognised the significant issue of air 

pollution, introducing legislation in the form of Clean Air Acts (H M Government 

1956) (H M Government 1968).  This legislation preceded a long and steady 

downturn in the steel industry that started during the 1970s, by “...the mid-

1990s, two thirds of the jobs in Sheffield were in the service sector...” (Hey 

2010).  This significant shift in the type of commerce undertaken in the city is 

another factor that would affect the issue of air quality in Sheffield. 

 

It was in 1972 that Sheffield City Council (SCC) commissioned a promotional 

film entitled “Sheffield – City on the move” (BBC 2009) the purpose of which 

was to try and dispel many of the myths that had built up around the city as 

regards, dereliction, pollution and urbanisation.  It extolled the virtues of the city 
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as having modern developments, great entertainment, an abundance of open 

spaces and generally as an up and coming place to be.  At around the same 

time, changes in economic behaviour, combined with the policy of slum 

clearance and creation of replacement ‘townships’ in the suburbs, meant that 

the need for employees to commute to work was increasing.  In South Yorkshire 

the then County Council through the South Yorkshire Passenger Transport 

Executive (SYPTE) had a policy from 1975/6 of low fares and froze the cost of 

bus travel.  Nationally, between 1975 and 1981 bus fares rose by 28%, but in 

South Yorkshire they fell by 54% in real terms (Goodwin et al. 1983).  During 

the same period the bus miles covered by other PTEs fell by 14% and by 19% 

nationally, contrasting with a 4.5% increase in South Yorkshire. Furthermore, in 

the country as a whole, the number of bus passengers carried declined by 24% 

from 1975 to 1983, and in the other PTE areas by an average of 28%, whereas, 

in the county of South Yorkshire as a whole the number of passengers 

increased by 5% (Nichol, Freeman and Williams 1987).  In 1985/6, during the 

period of both local government reorganisation (the abolishment of South 

Yorkshire C C) and bus deregulation, “...the first and largest of several fares 

increases were implemented, an increase of 225%” (Goodwin 1993), a quick 

decline in patronage followed. 

 

One of the key incidental benefits of the ‘cheap fares policy’ was the low car 

ownership throughout the county.  This will have had a beneficial effect on air 

quality in the area before this became a global issue.  There are of course many 

factors to be considered within the period of time analysed in Fig. 4, 

unemployment (particularly in the steelmaking and coal mining industries), 

socio-economic pressure to become ‘independent’ through car ownership, 

increased commuting and a growing number of out of town retail centres such 

as ‘Crystal Peaks’ in Sheffield, which opened in March 1988.  The ways by 

which children travel to school (more by car, less on foot) has also become an 

issue. 
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 1981-84 1984-86 1986-88 1988-91 1981-91 

 % % % % % 

Cars reduced 10.5 8.6 7.2 11.6 14.8 

No change 76.4 78.5 79.1 73.7 64.1 

Cars increased 12.8 12.9 13.6 14.6 21.1 

Net difference +2.3 +4.3 +6.4 +3.0 +6.3 

 

Figure 4 - Proportion of individuals living in South Yorkshire Households 
whose car ownership increased or reduced (Goodwin 1993) 

It had been suggested that further studies be undertaken into “...trends in 

under-16s usage of walking, cycling and public transport would allow the impact 

of policy initiatives to be monitored and could indicate areas where further 

encouragement of greener and shared transport usage may influence a whole 

generation’s attitudes and future travelling patterns”  (Beatty and Haywood 

1997). 

 

Global Warming 

Concerns relating to increasing levels of CO2 were raised as far back as the 

1950s and improving climate models gave clearer indications of how climate 

was being affected throughout the 1960s and into the 1970s.  It was the public 

debate between pressure groups, governments and scientists in the run up to 

the 1997 Kyoto Protocol meeting that really brought the issue firmly into the 

public domain (United Nations 2012).  Since that time public awareness of the 

issues has grown tremendously and there has been much debate in the media 

as to the origins, severity of impact, validity and mitigating actions. 

 

The focus initially was upon power generation.  There was a particular 

emphasis on reducing CO2 emissions from coal fired power stations and 

enormous sums of money have been spent on measures aimed at reducing 

emissions.  Headlines such as “£100m bid to cut plant emissions” (BBC News 

2006), were becoming common.  Words and phrases including ‘sustainable’, 

‘renewables’, ‘carbon footprint’, ‘mitigation’, ‘adaptation’, ‘biodiversity’, 

‘ecosystem’ and many others have now entered everyday language.  This is not 
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a bad thing but as we become more familiar with the terminology, it doesn’t 

follow that there is a corresponding understanding of the science fact behind it. 

 

When the global recession hit home in the UK, media headlines started to 

reflect its full impact - ‘UK to suffer ‘severe’ recession’ (BBC 2008) - there was a 

shift away from the media concentration on ‘green’ issues.  These were quickly 

replaced by serious analysis of the economic downturn, banking, 

unemployment, austerity and perhaps most importantly, massive cuts to public 

finances.  In a poll undertaken by Ipsos MORI in February 2012 one of the 

statements put to interviewees was ‘Scientific claims about climate change 

make no difference to how I live’, and 48% of respondents either agreed with it 

or were undecided (Ipsos MORI 2012).  The Department for Transport has also 

monitored changing attitudes to climate change and the affect of transport upon 

it.  As can be seen in Fig. 5 there is a continuing downward trend in attitudes 

and whilst these were declining prior to 2008, the trend has worsened since that 

time as the financial crisis has taken centre stage as far as the public 

‘consciousness’ is concerned. 

 

 

Figure 5 - Changing attitudes climate change and the impact of transport, 
2006 – 2011 (Department for Transport 2012) 
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Of possibly greater concern, is the proportion of respondents who considered 

cars to be a major contributor to climate change - falling significantly, from 80% 

in 2006 to 68% in 2011 (Department for Transport 2012).  It is these attitudes 

towards the emissions of extremely harmful material from the exhausts of all 

traffic (in Sheffield specifically) that forms the major theme of this Dissertation.  

The issue is graphically illustrated in Fig. 6. 

 

 

Figure 6 - Modes of transport believed to be major contributors to climate 
change (Department for Transport 2012) 

 

Impact of emissions 

This issue is of great importance to the population of Sheffield, although it would 

appear that few of them realise it.  Early in the first year of study in the MSc 

Transport Planning and Management course, the author took part in a study of 

one particular Sheffield suburb blighted by congestion from commuters in cars 

and buses, conflicting with those trying to make use of the many hospitals and 

educational establishments in the area.  Undertaking research for that 

assignment brought a greater understanding of the issues involved as regards 

harmful emissions and the realisation that the health effects in particular were 

little understood by the majority of the public. 

 



8 
 

This particular suburb - Broomhill, was once described by Sir John Betjeman as 

“...‘the prettiest suburb in England’, 'on the western heights of Sheffield', he 

wrote in 1961, is 'where gabled black stone houses rise above the ponticums 

and holly, and private cast-iron lampposts light the gravelled drives'...” (The 

Observer 2002).  Today, some 50 years later it is an area of concern as regards 

harmful emissions.  It is does not have the ‘typical’ credentials of an area that 

the average Sheffield resident might consider to be a candidate for the blight of 

such pollution, but in reality there are no areas of Sheffield that can consider 

themselves devoid of such issues. 

 

In reality Sheffield is little different from a host of other towns and cities 

throughout the UK all of whom have to face up to the challenge that vehicle 

based emissions present.  The health problems that are a consequence of 

people being exposed to these harmful emissions are derived from a myriad of 

different conditions and do not always manifest themselves in such a way that 

they can be directly attributed to such exposure.  However, it is highly unlikely 

that you will find anyone who hasn’t ‘tasted’ exhaust fumes at some stage, 

hasn’t noticed the hazy bloom that hangs over the city on a still, hot summer’s 

day and doesn’t know of someone who has a severe cardiovascular or 

respiratory disease, someone who could (and probably will) be made to feel 

worse through such exposure.  In 2010 NHS Sheffield published figures 

suggesting there was evidence that poor air quality (from all sources) accounted 

for “...around 500 premature deaths and several thousand avoidable hospital 

admissions each year in Sheffield...” (NHS Sheffield 2010).  They further 

estimate the annual cost to the NHS in Sheffield to be in the region of £95m. 

 

SCC is close to adopting its new Air Quality Action Plan (AQAP).  This will 

replace the previous one produced in 2003, to address nitrogen dioxide levels; 

however “...it has become apparent that more ambitious actions, and better 

implementation, are required” (Sheffield City Council 2011).  It is vitally 

important that this document is accepted by all of the stakeholders involved in 

the city and that the issue is promoted widely in the public domain to ensure 

that the population of Sheffield treat the issue with the seriousness that it 
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deserves.  The author feels passionately about this issue and hopes that future 

generations can be spared at least one of the concerns, of the many that make 

up the melting pot that is Global Warming. 

 

Sheffield was chosen as the case study area as the author has lived in the city 

for 36 years, has grown to count it very much as his ‘hometown’ and lives in it 

with his family.  He feels that far too little attention is paid to the health issues 

surrounding poor air quality, locally and nationally.  It is vitally important that 

future generations are warned about and protected from this unseen killer.  The 

analysis of the AQAP will explore the key strategies for lowering exposure to 

emissions and the opinions of differing stakeholders from the city.  By doing 

this, it is hoped that some innovative methods of increasing awareness might be 

found and subsequently promoted to a wider audience. 
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Chapter Two – Literature Review 

International 

Over the past 30 years and more there has been a growing concern regarding 

the specific nature of air pollution in respect of emissions from motor vehicles.  

The emphasis used to be on airborne pollution largely derived from industrial 

activity but the impact of global air pollution on both the environment and 

climate has become the new focus in atmospheric science.  Hajime Akimoto 

suggests that intercontinental transport and hemispheric air pollution by ozone 

significantly affect both agricultural and natural ecosystems throughout the 

world (Akimoto 2003).  He considers that CO has a sufficiently long atmospheric 

lifetime (1 to 2 months) to allow similar ‘intercontinental transport’.  Key to this is 

the proposition that work towards reducing harmful emissions in Europe and 

North America is being negated by a rapid increase in harmful NOx emissions 

from Asia, a situation that Akimoto estimated would continue for at least 20 

years. 

Of key concern internationally is the connection between poor air quality and 

health for citizens of cities, a problem that is growing in its intensity.  There have 

been a number of studies into this issue, something that also has a global effect 

regardless of where cities are in the world.  India and China are seen as rapidly 

growing economies – even during the present worldwide recession.  A major 

consequence of this is that cities in both countries are suffering from severe and 

worsening transport problems, including congestion, noise, harmful emissions, 

injuries and deaths from accidents.  Workers pay, whilst still comparatively 

lower than those in western economies, is encouraging ever greater numbers to 

buy cars.  Both governments have strongly supported the expansion of 

motorisation of the population, in order to stimulate their economies (Pucher et 

al. 2007).  The negative health consequences of these policies are numerous.  

As is usually the case in such circumstances the legislation to protect ordinary 

people is lagging behind.  It is known that air pollution is a significant contributor 

to several respiratory problems, affecting the whole population with children 

particularly at risk.  In the study “Air Pollution and its Impact on Lung Function of 

Children in Delhi, the Capital City of India” (Siddique et al. 2010), exposure to 

vehicle exhaust fumes is associated with an increase in impaired lung function 

in children aged between 9 - 17 years.  In India there is a lack of control as 
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regards fuel additives “...use of adulterated automotive fuels could be 

responsible to a large extent for the high level of air pollution in Delhi and its 

adverse effects on children’s health. Adulteration of petrol and diesel is rampant 

in Delhi...”  A further example of the issues facing such a populous nation, 

undergoing rapid economic growth is shown by Shahab Fazal in his journal 

article “Addressing congestion and transport-related air pollution in Saharanpur, 

India” (Fazal 2006).  The city is of a comparable size to Sheffield but with 

increasing urbanisation and associated development of transportation, related 

socio-economic activity and prospects for further expansive growth.  Congestion 

is increasing and pollution exacerbated through the continued use of ageing 

vehicles with poor combustion.  In the city at that time there was little focus to 

the approach or any cohesion as regards combative strategies.  Much of the 

legislation being introduced appeared to be derived by the ‘Supreme Court’ 

rather than local or national government. 

Further to this, more evidence of the greater negative health effects of 

emissions links particulate matter and heart disease throughout the world.  An 

association between particulate matter and heart disease has been realised for 

some 20 years but it is now known that annual average PM2.5 exposures are 

associated with increased risks for mortality caused by cardiovascular disease 

(Peters 2005).  Clearly this threat to health is not limited to developed, 

westernised countries but has effects anywhere that there is an issue with 

congestion.  Using a theoretical model of urban transport systems Paolo Ferrari 

found that a relationship exists between the toll rate per K/m of trip and average 

traffic congestion, essentially that this relationship can then be used to 

determine the pricing scheme required to keep both congestion and the 

environmental effects within predetermined limits (Ferrari 2010).  The same 

article makes the point about the emission of PM10 from diesel engines and the 

issue of the larger particulate matter.  This is also dispersed from the road 

surface by the wheels of traffic and blown by the wind to a far wider area than 

that adjacent to the road. 

 

One element of using fossil fuels to power road vehicles/create energy that is 

often overlooked by those concerned with ways to reduce the harmful effects, is 
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that of supply.  Oil is running out and has been for a number of years.  This fact 

may well assist the campaign for lower emissions but in the short to medium 

term may well bring other issues into play.  The world economy has been 

proven to be finely balanced and affected by simple occurrences wherever they 

may take place.  Whilst there are new oil fields to be discovered (in many 

inhospitable and difficult locations) the price of this commodity will rise – 

especially if the rampant growth in China is continued.  Global oil production is 

quite likely to have passed its maximum and this will create an unpredictable 

and volatile economic future for the world (Aleklett et al. 2010) 

 

European 

The legislation that governs the targets that the British government has to meet 

and also apply locally within the UK is based on that introduced by the 

European Union (EU). 

 

The objective of the Council Directive 96/62/EC on ambient air quality 

assessment and management (European Council 1996) is to improve air quality 

throughout Europe by controlling the level of specified pollutants and monitoring 

their concentrations. In particular the Directive aims to establish levels for 

different air pollutants; draw up common methods for assessing air quality; 

methods to improve air quality; and make sure that information on air quality is 

easily accessible to Member States and the public.  It is this legislation that 

dictates what happens in the Sheffield AQMA.  According to the Directive, the 

European Parliament and the Council must lay down limit values and alert 

thresholds for the following pollutants: sulphur dioxide, nitrogen dioxide and 

oxides of nitrogen, particulate matter and lead; benzene and carbon monoxide 

(CO); ozone; polycyclic aromatic hydrocarbons (PAH), cadmium, arsenic, nickel 

and mercury.  Four so called “Daughter” Directives have subsequently followed 

and lay down similar targets for additional elements.  If the limit values are 

exceeded, Member States must come up with a programme for getting them 

back to a set limit within a deadline – all such information must be readily 

available to the public.  In 2008 Directive 2008/50/EC (European Council 2008) 

brought these five documents together and set out how Member States could 

apply for time extensions of three years (PM10) or up to five years (NO2, 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0050:EN:NOT
http://ec.europa.eu/environment/air/quality/legislation/time_extensions.htm
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benzene) for complying with limit values, based on conditions and the 

assessment by the European Commission. 

 

The World Health Organisation (WHO) conducted a “Systematic Review of 

Health Aspects of Air Pollution in Europe” in 2004.  This was a comprehensive 

review of a range of scientific evidence and in particular the EU Clean Air for 

Europe (CAFE) programme.  The review indicated that there are many varied 

adverse effects linked to exposure to air pollution, especially an increased risk 

of cardiopulmonary disease and reduced life expectancy of up to a year for 

those living in the worst affected European cities (World Health Organisation 

2004).  The report makes it clear that those most at risk are children, those with 

an underlying health condition and the elderly – more so if they come from 

socioeconomically deprived areas or backgrounds.  PM generated from the 

combustion process is found to be of particular concern and long-term exposure 

creates significant risk of continuing health issues.  The report also goes on to 

highlight the fact that whilst periods of “summer smog” are a visual 

demonstration of issues with Ozone (and a consequential effect on human 

health), there are “...usually many more days with mildly elevated 

concentrations than days with very high concentrations, the largest burden on 

public health may be expected with the former rather than the latter”.  Traffic 

generated NOx is also shown to have an adverse affect on health and at the 

time the report was compiled, there was a question over the limits applied. 

 

Going further back to the end of the 1990s, Guy Crépat astutely looked toward 

the future whilst considering the “doom and gloom” predicted by scientists, that 

was often dismissed by those with vested interests in prolonging the profligate 

use of all fossil fuel powered vehicles (Crépat 1999).  He quotes biologist Jean 

Rostand who wrote “If we wait until we have the necessary information before 

we take action we shall never move”.  Further to this he queries what will 

happen if countries such as India and China ignore polluting transport 

technologies in favour of short-term (but rapid) economic gain.  He concludes 

that those developed countries that had signed up to the 1997 Kyoto Agreement 

should lead the way “...and take the advice of Georges Bemanos (writer, 1888-

1948): We must not just wait for the future, we must shape it!” 
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Considering the specific affects on the health of children the report concludes 

that there is evidence that exposure to these types of air pollution can harm the 

development of unborn babies, infant mortality and the lung development of 

children.  In turn this may lead to increased incidence of bronchitis and 

aggravate asthma symptoms.  When asking the question “What is the 

relationship between daily changes in air pollution and health?” the report 

concludes that the risk of adverse health effects increases steadily with rising 

air pollution levels.  The review also concludes that the European policy of 

addressing ‘hot spots’ (areas where the highest concentrations occur) is valid – 

it naturally follows that the wider population will also benefit. 

 

One study from around the same time looked specifically at PM10 in 19 different 

European cities (Medina et al. 2004).  The population covered in the study 

amounted to nearly 32 million people and endeavours to calculate age 

standardised mortality rates.  The results suggested that there were a number 

of preventable early deaths when considering further reductions in PM10.  A 

significant point is made in relation to the different sources of PM10 encountered 

“Different sources of air pollution can be distinguished in the participating 

cities—that is, Mediterranean cities have more windblown dust, Eastern Europe 

more coal, and Western Europe more traffic and these different sources of 

particles may have different toxicities.”  The report does try to balance views 

through the comment that impact measurements that look into and take account 

of, competing risks need to be developed. 

 

There is a feeling that whatever measures are taken they are never enough.  

For example Flanders is perceived as the ‘European hotspot’ for air particulate 

matter and after 10 years of specific policy efforts, the daily PM10 levels are 

regularly exceeding the standards imposed by the EU in 1999 (Buekers et al. 

2011).  In this case the policy makers and researchers were brought together in 

such a way that they were able to re-evaluate several of the key factors that 

were contributing to the poor results.  It was decided to re-site several of the 

monitoring stations so that they more accurately collected the data relating to 

those directly affected by sources of PM10.  Local policies were also revisited so 

that some were revised from the then current situation where they actually 

encouraged the greater take up of diesel powered vehicles.  Some other 
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measures had been insufficiently quantified and others such as a Low 

Emissions Zone (LEZ), not given sufficient consideration. 

 

Clearly, even within the EU there are very different public attitudes to the tools 

available to reduce air pollution despite the controlling legislation being applied 

‘community wide’.  This was demonstrated in two similarly timed attempts at 

introducing congestion charging schemes (CCS) in Edinburgh and Milan.  

Although the concept of congestion charging as a tool to reduce congestion and 

consequently improve air quality was a largely British one (Smeed 1964), it has 

been more widely adopted elsewhere in the world.  This fact is largely affected 

by the British political system which is keenly demonstrated in the journal article 

‘Congestion Charging:  a tale of two cities’ (Lapsley and Giordano 2010). This 

study of urban traffic congestion systems in Edinburgh and Milan shows that 

politics had primacy over “rational management policies”.  The Edinburgh 

scheme was conceived in 2000 and dropped after a referendum in February 

2005, whilst in Milan the process started in 2001 and was finally implemented 

as ‘Ecopass’ in January 2008.  The scheme in Milan was introduced as part of a 

Mayoral decree and not subject to a ‘final say’ referendum.  However, ‘Ecopass’ 

has not been a great success – revenues from the scheme have not reached 

projected targets and it was seen to be unlikely that the set up costs would be 

covered.  Patronage of the subway system has increased, road based public 

transport moves more easily but air quality has decreased and in 2009 in 

particular, the city produced the worst negative results of any European city 

thus far.  The measurements of success have been ineffective and poorly 

managed, surely a lesson for supporters of such schemes throughout Europe. 

 

Another European study authored by Laetitia Dablanc, although largely French 

based, recommends the innovative use of planning laws and conditions to 

tackle the emissions produced through the movement of goods in urban 

environments (Dablanc 2008).  It notes how the freight industry typically 

accounts for a disproportionately large amount of the CO2 emissions in a city 

and considers the actions of 10 European cities (none British) to restrict the use 

of freight vehicles through different schemes.  It suggests, for example planning 

regulations to specify that new buildings should have indoor unloading areas or 

minimum storage capacities for certain businesses, also electric vehicles might 
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be able to use bus lanes.  There might be local government encouragement to 

preserve and reuse older logistics sites such as railways and waterways.  It 

appears that the now well established societal requirement for immediate or 

‘just in time’ deliveries, has created a freight industry driven by low costs and 

low standards, that this in turn means that “...the economic viability of cities 

might actually be benefiting from socially and environmentally unsound 

transport operations”.  As will be seen later in this chapter it is difficult to ensure 

that local environmental concerns might be able to exert sufficient influence on 

freight transport, such that it makes a quantifiable difference.  The report 

concludes that “...it would be appropriate to use traditional command-and-

control policies in a more innovative way, to better enforce them and direct them 

toward environmental protection objectives such as air quality requirements, as 

the law now provides these powers (and duties) to European cities.”  It remains 

to be seen if this is a workable proposition. 

 

Planning the urban landscape in order to reduce the exposure of pedestrians 

has also been explored in an Irish study (King, Murphy and McNabola 2009).  

Urban planning and design in Dublin has been explored in order to consider the 

possibility of achieving reductions in both pollutant and noise exposure for 

pedestrians.  The modelling described, demonstrates that reductions can be 

achieved through the better segregation of pedestrian and road traffic and 

innovative use of physical barriers.  The latter measure was aimed specifically 

at noise pollution but can have the secondary benefit of deflecting PM, which 

then disperses in an exponential fashion with increasing distance from the 

sources. 

 

National 

Concern regarding the effects of air pollution within the UK have been around 

for very many years, the first legislation directly controlling emissions from  an 

industrial process going back to 1906 (H M Government 1906).  The historical 

evolution of legislation aimed at combating air quality issues was reviewed in 

the journal article ‘The development of effects-based air quality management 

regimes’ (Longhurst et al. 2009).  This provides a clear demonstration that 

concerns relating to air pollution were not necessarily taken seriously by the 
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government, as there are such large gaps of years between the various items of 

legislation.  For example, from 1906 it was 47 years before the first Clean Air 

Act (H M Government 1956) which itself was updated a mere 12 years later (H 

M Government 1968).  The harmful effect of the great London smog was a 

combination of many industrial emissions, burning of fossil fuels for heating and 

traffic.  Then as now reaction to such events is slow, meaning that it is “...often 

the case with environmental legislation there is a time lag between the 

understanding of science, the development of policy, the implementation of 

policy and achieving an environmental outcome”.  This is surely not good 

enough! 

 

More recent developments have seen a move away from an emissions based 

policy to an effects based one, resulting in the adoption of a new framework 

termed Local Air Quality Management (LAQM) (H M Government 1995), 

predating the European Directives.  This new approach placed local control and 

management at the heart of the policy whilst national government maintained a 

critical, over arching role in coordination and direction.  The 1995 Environment 

Act (H M Government 1995) also created the requirement for the preparation of 

an Air Quality Strategy by Government and for local authorities to review local 

air quality and ensure that standards were being met.  If necessary, where 

standards were not being met an order for an Air Quality Management Area 

(AQMA) was to be issued.  In the opinion of Woodfield et al in their journal 

article ‘Designating Air Quality Management Areas In the UK: Implications for 

Securing UK Air Quality Objectives’ (Woodfield et al. 2002) “The need to 

address traffic congestion is clearly the greatest influence in decisions on the 

spatial extent of anticipated AQMAs.... This is to be anticipated with traffic 

emissions accountable for over 95% of anticipated AQMAs, either in 

combination or their entirety, in the UK.” 

 

More recently the government has published The Air Quality Strategy for 

England, Scotland, Wales and Northern Ireland (Vol.1).  In this strategy 

document the government (Department for Environment, Food and Rural Affairs 

2007) sets out a way forward for work and planning on air quality issues, setting 

out the air quality standards and objectives to be achieved.  It introduced a new 

policy framework for tackling fine particles and identified potential new national 
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policy measures which modelling indicated could give further health benefits 

and move the UK closer towards meeting the objectives of the strategy.  It is 

clear that the government has been taking its responsibilities very seriously and 

this has been demonstrated by the way in which many policies have been 

developed in differing departments. In the executive summary of the 

government white paper Creating Growth, Cutting Carbon – making sustainable 

transport happen – Department for Transport 2011 (Department for Transport 

2011), it states “Our vision is for a transport system that is an engine for 

economic growth, but one that is also greener and safer and improves quality of 

life in our communities”.  It is a clear statement of intent and fits well with the 

policies that are required to address the issues creating and sustaining poor 

quality air.  However, it also highlights the fact that there is greatly reduced 

public investment available for schemes to reduce emissions.  This in turn 

suggests that we need to concentrate on changing societies attitudes towards 

alternatives to the car.  Two-thirds of all journeys made are less than five miles 

– many of these trips could be easily cycled, walked or undertaken by public 

transport. The white paper states that the government wants to make travelling 

on foot, by bike or on public transport more attractive. The white paper suggests 

“...that a substantial proportion of drivers would be willing to drive less, 

particularly for shorter trips, if practical alternatives were available”.  I would 

counter that currently anecdotal evidence in Sheffield suggests otherwise.  This 

is one of the key issues as regards all aspects of climate change i.e. getting the 

public to realise the severity of the issues surrounding the subject and be 

accepting of the changes required to make the necessary impact on its negative 

effects (Department for Transport 2010). 

 

At the Urban Air Quality Management Seminar, Sao Paulo, 21st –23rd October 

2002 a paper was presented that looked at ‘Managing the Impact of Vehicle 

Emissions in Urban Areas.  A review of British policy and practice’ (Longhurst et 

al. 2002).  This suggested that local authorities were beginning to pay particular 

attention to transport management schemes and transport substitution schemes 

that would possibly, in part, address the air quality challenges that were being 

faced.  The range of tools available to local authorities to try and tackle the 

issue – notably the LEZ - emissions testing, introduction of Euro standard 

engines, Charging Zones, health improvement programmes and so on are 
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largely those still available today.  The paper concludes by declaring that ‘joined 

up policy processes’ may not guarantee good outcomes but that they would 

move results in the right direction.  It should be noted that specific regional and 

local circumstances can have a big impact on this potential outcome, but this 

should not stop the application of a combination of different measures in order 

to address the major issue.   

 

A growing issue nationally since the onset of the present global financial crisis, 

has been the difficulty in getting the wider society to accept that measures need 

to be taken to address air pollution and emissions from road based traffic in 

particular.  In his article ‘Transport and climate change:  a review’, Chapman 

emphasises that “...transport accounts for 26% of global CO2 emissions and is 

one of the few industrial sectors where emissions are still growing” (Chapman 

2007).  Reviewing the gradual use of alternative fuels, he speculates that 

innovation alone is unlikely to answer the climate change problem – it will not 

‘go away’.  In the short term behavioural change is crucial, as it is folly to rely on 

the benefits of new technologies alone.  The difficulties of convincing the UK’s 

public of the essential need to engage with climate change was also explored in 

the wider context by Lorenzonia et al (Lorenzonia, Nicholson-Cole and 

Whitmarsh 2007).  The results of their mixed-method studies demonstrated a 

lack of ‘personal responsibility’ for the issues of climate change and air quality. 

 

This was a continuation of the theme developed by Karen Bickerstaff in two 

articles some years earlier.  The first, in collaboration with Gordon Walker 

(Bickerstaff and Walker 2001), considered how members of the public perceive 

the environmental risk, how they interpret it and then link it to their local 

surroundings.  Looking at three government reports from the 1990s they 

support the consensus of opinion that urban traffic should be the focus of policy 

action, if air quality is to be improved, that “In this respect urban air pollution 

represents a thoroughly social problem...”  They make some very stark points 

as regards social responsibility, “As Sagoff (Sagoff 1990) has argued 

environmental issues are irreducibly moral, civic and communal problems, 

requiring the discourse of citizenship.”  A later article (Bickerstaff 2004) focused 
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on ‘risk perception research’ and attempted to understand individuals’ attitudes.  

It portrays an interesting view of how people perceive the effect of air pollution 

”... findings were often interpreted as an expression of neighbourhood or 

personal invulnerability in which the individual agrees to the presence of danger 

but denies that it will happen to them.”  This denial shows that “...when risks 

move away from everyday life, dangers become more distant in space and time 

and personal action is seen to be increasingly futile...”  The conclusion is that 

individuals feel powerless to influence air pollution, a sort of “public fatalism”.  

“...much of the contentiousness observed in the risk management arena is 

attributable to a climate of distrust that exists between the public, industry and 

risk management professionals.”  The question must be posed as to what 

extent this attitude is a result of the mistrust of government data and media 

presentation. 

Studies have been conducted into individual/personal exposure to particulate air 

pollution.  In the article ‘Personal exposure to particulate air pollution in 

transport microenvironments’ (Gulliver and Briggs 2004), the results of a study 

into walking and driving the same commuter route in Northampton were 

analysed.  Comparisons were made between readings taken from monitors 

placed in-car, on person and a fixed site along the routes.  It raises an important 

question as the study suggests that policies that encourage increasing the 

numbers of short journeys undertaken on foot may actually increase exposure, 

that is “...unless the achieved reduction in traffic volumes is sufficient to provide 

compensatory reductions in ambient pollution levels.”  Is this a realistic 

ambition?  In a repeat study undertaken by the same authors in Leicester some 

5 years later (Gulliver and Briggs 2007), the results were more defined.  In that 

period of time greater numbers of diesel powered cars had joined the roads and 

this time results showed “...that exposures to atmospheric particulates whilst 

walking may be substantially higher than those experienced in-car by a factor of 

up to 50% or more.” 

 

In contrast to these two studies a third took a wider view of exposure 

concentrations in the urban street environment.  In ‘Fine particulate matter and 

carbon monoxide exposure concentrations in urban street transport 

microenvironments’ (Kaura, Nieuwenhuijsenb and Colvile 2007), the authors 
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have undertaken a collective review of the personal exposure concentration 

studies that looked specifically at PM2.5, ultrafine particulate count and CO and 

different modes of transport - walking, cycling, bus, car and taxi - in the urban 

transport microenvironment.  The review found wide variations in exposure, 

even within a short distance of each other, for example between Hyde Park and 

Oxford Street, London.  It is very difficult to draw meaningful conclusions from 

so many studies across the world especially as they all contain massive 

variations as to all the conditions prevalent at the time of the study – this meant 

that a large amount of the exposure concentration variation in the exposure 

studies, remained unexplained. 

 

If a breadth of study area with consequent wide variations of interpretation is a 

major issue, then we should look at the results of a specific action.  The London 

CCS was introduced in February 2003 as a direct result of the ambition of the 

then Mayor to use it as an instrument to tackle many of the issues then facing 

central London but most notably, that of congestion (Dix 2002).  As this is the 

only major UK example of a CCS there was subsequently a focus as to its initial 

and continued success.  In ‘The impact of congestion charging on vehicle 

emissions in London’ (Beevers and Carslaw 2005), there is a degree of 

optimism (incorrectly, as history has subsequently shown) in seeing this as 

assisting the city in achieving government emission targets.  The Greater 

London Authority (GLA) itself produced a report ‘Every Breath You Take - An 

investigation into air quality in London’ (Greater London Authority 2009).  This is 

a clear admission of the failure to address the fact that London had the worst air 

quality in the UK and amongst the worst in Europe for PM10 and NO2.  The 

report also contains the claim that government estimates suggest that air 

pollution “...may have contributed to around 1,000 premature deaths in London 

each year”.  However, further information presented to an Environment 

Committee meeting by experts might revise this figure upward to closer to 3000 

deaths.  This is clearly unacceptable and calls for further strong action to be 

taken.  But how? 

 

Another of the strategies employed in London is the Low Emissions Zone (LEZ), 

introduced in February 2008.  The predicted benefits were impressive (p.24) 

(Greater London Authority 2009).  This is in direct contrast to the predictions 
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published in ‘The efficacy of low emission zones in central London as a means 

of reducing nitrogen dioxide concentrations’ (Carslaw and Beevers 2002) some 

7 years previous.  The use of models to predict the effects of a stringent LEZ 

showed that concentrations of NO2 would be in excess of government targets.  

The authors went further to claim that they could “...show that even ambitious 

LEZ scenarios in central London produce concentrations of nitrogen oxides that 

are achieved through a ``do nothing'' scenario only five years later”. 

 

Concern with regards to mortality rates has been growing over the past decade 

or more.  One study has directly modelled the impact of the London CCS, ‘Air 

pollution and mortality benefits of the London Congestion Charge: spatial and 

socio-economic Inequalities’ (Tonne et al. 2008).  The assumptions used in the 

model meant that the meteorology and vehicle fleet remained constant during 

the pre and post-CCS periods, in order to isolate traffic flow.  The model looked 

at the expanded CCS (effective from February 2007 until removal in January 

2011) and concluded that it had produced a “...modest benefit on air pollution 

levels and associated life expectancy. Greater reductions in air pollution in more 

deprived areas are likely to make a small contribution to reducing 

socioeconomic inequalities in air pollution impacts.” 

 

Both the London CCS and LEZ have included lengthy consultation periods with 

every step of their introduction.  This largely stems from the 1998 White Paper, 

A new deal for transport: Better for everyone (Department of Transport 1998).  

This paper introduced a major change to the way in which the objectives, 

purpose and process of local transport planning.  This ‘new’ agenda was 

assessed by Bickerstaff et al in their paper ‘Transport planning and 

participation: the rhetoric and realities of public involvement’ (Bickerstaff, Tolley 

and Walker 2002).  They make the point that large public enquiries get bogged 

down in technical detail that is often irrelevant to the average ‘man in the street’.  

Was this all ‘window dressing’ in an attempt to make it look as if the previous 

disparate efforts of different local authorities were now being brought together 

under ‘one code’? 

 

Of course the inclusion of public views into transport policy does not necessarily 

benefit all of those affected by such policies.  “Environmental equity 
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considerations should be an essential ingredient of any sustainable transport 

strategy.”  Such is the view of Eran Feitelson in his paper ‘Introducing 

environmental equity dimensions into the sustainable transport discourse: 

issues and pitfalls’ (Feitelson 2002).  Whilst taking a global view of the ‘equity’ 

question, it is directly relevant to the UK at that time.  He is quite clear in 

establishing that “...the identification of a correlation between exposure to 

pollution from transport and race, ethnicity or income does not necessarily imply 

injustice, as it does not show how the inequitable outcome came about.”  

Clearly, there is an issue that in western societies it is quite likely that the worst 

polluting vehicles are likely to be owned by the poorest section of that society 

and they can live in many different areas across a city, as a result probably 

“...causing areas where such ownership levels are relatively high to be exposed 

in practice to higher levels of pollution than those estimated in regional 

models...”. 

 

The fact that health is inextricably linked with emissions and air pollution is 

taken a step further in an article produced by Woodcock et al.  In ‘Energy and 

transport’ (Woodcock et al. 2007) the connections between fossil fuel based 

transport, greenhouse-gas emissions and health are explored.  The study pulls 

together many threads of information that demonstrate that the continued use of 

fossil fuel based transport (land and air) will merely add to the growing problem 

of climate change and the energy intensity of our land transport dominated 

mobility patterns, exacerbating its adverse health effects.  The study suggests 

that “Adverse health effects occur through climate change, road-traffic injuries, 

physical inactivity, urban air pollution, energy-related conflict, and environmental 

degradation.” 

 

New, alternative fuels and methods of propulsion are required but these are 

slow in development and insufficient to positively affect emissions without the 

necessary behavioural change.  For example if walking and cycling (active 

transport) are encouraged there are fewer emissions and increased health 

benefits.  The study concludes that the “... main obstacles to progress are not 

technological but political, in particular the financial interests of stakeholders.” 
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Local 

Sheffield has an excellent and growing reputation for community involvement in 

air quality issues.  However, this has largely been in response to various items 

of legislation that have at times shown the SCC to be directly hampered by 

government legislation, underfunded in providing workable policies and 

constrained by both political ineptitude and an unwillingness of rival councillors 

to cooperate and ‘commit’. 

 

The Localism Act 2011 (H M Goverment 2011) effectively allows the 

government to pass the responsibility for meeting EU emissions targets to the 

local authorities throughout the country if they so wish.  It has also changed the 

basic planning frameworks with Regional Spatial Strategies being abolished, 

although there is a duty for interested parties to cooperate where necessary.  

Two aspects that might prove useful in Sheffield are firstly the Community 

Infrastructure Levy, which allows councils to charge developers to pay for 

infrastructure. Some of the revenue will be available for the local community.  

Secondly, the provision for neighbourhood plans, which would be approved if 

they received 50% of the votes cast in a referendum.  The threat of the financial 

penalties for missing EU emission targets is a real one. 

 

The official UK government paper that this threat alludes to is the ‘Air Quality 

Plan for the achievement of EU air quality limit values for nitrogen dioxide (NO2) 

in Sheffield Urban Area (UK0007)’ (Department for Environment, Food and 

Rural Affairs 2011).  It outlines the plan to get Sheffield achieving the overall EU 

targets by 2015.  Whilst it is a clear and concise document it is broadly similar in 

both aim and content to those for many other cities and urban conurbations 

within the UK.  The question has to be posed as to whether this is merely a 

“window dressing” document or box ticking exercise?  It demonstrates 

commitment but does it really back it up?  Part of the local response to this plan 

is the ‘Sheffield Air Quality Action Plan (AQAP) – Sheffield City Council 2011’, 

the latest iteration of the local plan for Sheffield and it is the first to highlight the 

potential for fines to be passed to the SCC by national government, if they are 

applied to the UK by the EU (Sheffield City Council 2011).  The document 

clearly sets the scene and reaffirms the enormity of the task in hand.  The 
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introduction confirms “Government predictions of improvements in nitrogen 

dioxide levels due to engine technologies have now been shown to be over 

optimistic. The scale of the air quality problem can be shown by the prediction 

(arrived at by computer modelling) that a 25% traffic reduction would be 

necessary throughout the City to achieve the air quality objectives for nitrogen 

dioxide. Traffic reductions of this magnitude (reducing total traffic by a quarter) 

have not been considered as a possible measure...”  The report goes on to look 

at measures under further consideration including a city centre LEZ amongst 

others. 

 

At the present time (during the period of the financial crisis) there is less traffic 

on the road and this in itself will probably have a positive effect upon emission 

levels.  However once the local economy starts to improve, it follows that traffic 

will increase, as will emissions.  In the ‘2010 Air Quality Progress Report for 

Sheffield City Council August 2010’ (Sheffield City Council 2010), it was 

identified that the problem pollutants were NOx and PM10, the target for the 

former being exceeded in many areas (particularly where sited next to major 

roads into the city).  A telling statement was that it had been estimated via 

computer modelling “...that if traffic levels in the city were reduced to 1991 

levels...the nitrogen dioxide objective could be met in most places”. 

 

The third major influence locally, is the replacement for the previous Local 

Transport Plans, the Sheffield City Region Transport Strategy 2011 – 2026 

(Sheffield City Region 2011).  This is the third Local Transport Plan (LTP) for 

the city and the first produced by the Sheffield City Region (SCR), looking 

beyond the physical boundaries of South Yorkshire.  It is a key policy in support 

of improving air quality throughout the county and will have an impact upon the 

ability of SCC to reach its targets.  The stated ‘third goal’ of the strategy is to 

“...reduce the emissions from vehicles, since they lead to air pollution and 

climate change. We mean to create a culture whereby people are happy to 

make sustainable travel choices and where economic prosperity goes hand-in-

hand with carbon efficiency.  We also intend to promote sustainability by 

establishing an integrated approach to transport and land use planning.”  Once 

again mention is made of the need to look at the attitudes and culture of users. 
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This behavioural challenge is surely a major factor in getting transport users to 

accept the need for measures to be taken.  If the travelling population can be 

educated and convinced of the need for positive action, the job would be a 

whole lot easier.  However, that said the last Conservative government 

introduced the Fuel Price Escalator to try and discourage the use of cars but to 

the majority this was just seen as another tax and nothing to do with a gesture 

towards climate change.  They consequently either missed or ignored the 

reasons for it. 

 

In ‘Participatory Modelling and the Local Governance of the Politics of UK Air 

Pollution:  A Three-City Case Study’ (Yearley et al. 2003), Sheffield is seen as a 

pioneer of air pollution modelling, an involvement going back to the late 1990s.  

The comments made as regards the ‘citizen assessment’ aspect of modelling 

are worthy of note:  participants were clearly sceptical about the validity of 

results from fixed monitors when they considered their own direct experiences, 

people were “...dubious about the model’s assumptions about the average car 

and the average bus, arguing that worse-than-average cars and buses were 

commoner in poorer areas and in other pollution hot-spots so that – once again 

– the model would undervalue exposures in disadvantaged areas”.  The other 

key point that is just as true today is that there was a “routine scepticism” about 

the actions and decision making of SCC.  The study referred to in the article title 

was a development of the earlier ones where true ‘participatory modelling’ was 

developed in which a ‘lay model’ of local air quality was created utilising maps in 

conjunction with the participants. 

 

At a short conference held in Sheffield in January 2011 (Reducing Car 

Dependency in Sheffield) a presentation was made by Professor SC Lenny Koh 

of the Sheffield University Management School.  In ‘Reducing car dependency – 

International Best Practice’ (Koh 2011) a variety of proposals were made 

utilising examples from Japan, Denmark and Germany, the aim being to look at 

“CO2 reduction interventions for transport: Towards a low carbon direction”.  An 

overview of the currently available electric vehicles was made alongside the 

current and proposed methods of electric generation – a clever link to 
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‘renewables’ and sustainability.  The challenges, impacts and opportunities for 

electric cars were explored along with the traditional means of bus, tram and 

train.  Cycling is also seen as a viable option with a proposal for a scheme of 

bike hire similar to that in operation in London. 

 

Provision for cycling in Sheffield has been criticised for many years with a 

perceived lack of sufficient dedicated cycle lanes, tracks and traffic free routes.  

A novel connection between cycling and energy use reduction was investigated 

in the journal article ‘Assessing the energy implications of replacing car trips 

with bicycle trips in Sheffield, UK’ (Lovelace et al. 2011).  This is an interesting 

proposal but surely cannot be taken too seriously as an alternative to other 

methods of reducing dependency on fossil-fuel based vehicles.  The topography 

of the city and the socio-economic profile of the population would surely denude 

the optimistic forecasts contained within the study.  However, innovative studies 

and proposals of this nature should be encouraged, as the authors say “... the 

framework presented in this paper provides steps towards investigating some of 

the previously unexplored energy implications of modal shift.” 

 

As noted previously, it is the threat to health that is of prime concern when 

considering the effects of emission based air pollution and this is demonstrated 

in clear terms in the paper ‘Air Quality and Health in Sheffield’ (Jeremy Wight 

2010).  The purpose of the paper was to review the then current evidence and 

add new facts to the overall declining picture.  In Sheffield the evidence 

suggests that there are in the region of 500 premature deaths and several 

thousand avoidable hospital admissions every year due to poor air quality.  It is 

a necessarily hard hitting report, utilising relevant and recent figures from 

several government sources.  It quotes an SCC estimate that the cost (in 2010) 

to the NHS in the city of poor air-quality was £95m p.a.  There is a re-emphasis 

of the need to continue with partnership working, in-house traffic reduction 

initiatives and taking a greater interest in planning applications that will have an 

adverse affect on an already poor outlook. 
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Conclusion 

This chapter has outlined the issue of emissions based pollution from the 

international perspective and narrowed the focus through European and 

national views to the local aspect in Sheffield and the struggle to provide an 

effective AQMA strategy.  It has shown that for at least the last two decades 

there has been growing concern with regard to the direct links between 

congestion derived emissions and poor health.  There is a requirement to 

ensure that the public take notice of these health concerns before it is too late.  

However, it is also obvious that this is a far from easy task in the current 

environment where public funding for meaningful policies and strategies is 

much reduced. SCC (along with many other local authorities) is tasked with 

reducing emissions to levels set between national government and the EU.  

Levels, that whilst beneficial to health are in some cases almost impossible to 

achieve. 

 

Behavioural change is extremely difficult to plan, promote and measure, it will 

require cooperation between those organisations concerned with the health and 

wellbeing of the population locally and nationally.  Cooperation will have to 

transcend political divisions so that local politicians can promote a united front, 

free from the more typical party dogma. 
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Chapter Three – Research Methodology 

 

Methodology is the foundation of empirical work and the strength of the findings 

rests on the overall research design.  It enables the researcher to make 

judgements about the relevance of other research.  So as to develop the 

methodology for this study, consideration was given to the existing view that the 

author had of the actions, policies and strategies taken by SCC and national 

government in order to try and address the major issue of airborne pollution.  Air 

quality objectives vary between cities and are invariably implemented in many 

different ways (Woodfield et al. 2002).  However, the potential effectiveness of a 

Low Emission Strategy (LES) for Sheffield should be compared with other, 

similar cities where such an LES is already in place.  Here lies the dilemma:  

Sheffield is a city of 500k people with a unique topography and socio-economic 

make up.  This is just one base fact that made such comparisons very difficult – 

there is no ‘one size fits all’ strategy available.  That said, there are however, 

other strategies in place throughout Europe that could potentially be scaled or 

adapted for use in Sheffield. 

 

The initial analysis of this area of research suggested that it would require an 

emphasis upon the ‘evaluative’ with some added ‘explorative’ work to assist in 

answering the key title question.  It is important that the research undertaken 

provides a clear explanation of the tools being used to address airborne 

pollution in Sheffield, thus enabling an understanding of the issues facing all of 

the parties involved, to be established; hence the adoption of a case study. 

 

Case Study 

The use of a case study (the Sheffield AQMA) allows the author to ‘get under 

the surface’ of what is going on in the city, addressing the increasingly important 

issue of air quality.  The case study approach allows boundaries to be set, 

reference the scope of the study, ensuring that it is not too wide, thus 

maintaining ‘manageability’.  Yin (Yin 2009) suggests that this approach rejects 

the idea that there is one objective truth, rather that the case study approach is 

constructed on the understanding that reality is socially constructed. 
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There are of course strengths and weaknesses to the approach.  Some of the 

positives are that it allows a greater depth of understanding, uncovers detail in 

complicated situations, usually considers a ‘real’ event and can provide insights 

into issues that might require more detailed scrutiny.  On the negative side there 

is a danger that the study “may become merely an extended anecdote, without 

evaluative relevance” (Yin 2009), that it might be biased through the researcher 

becoming too involved in the analysis of data and the view that a case study is 

not general and therefore not representative of a population. 

 

Primary Data 

In order to establish professional opinions from the viewpoints of the strategists, 

public transport providers and community interest groups, semi-structured 

interviews will be used.  The current situation as regards funding and to a lesser 

extent, policy, is quite fluid, hence the use of focused, key interviews in order to 

gauge the latest opinions.  The interviews are intended to be semi-structured (in 

an effort to normalise the data gathered) with a clear ‘topic list’ that will allow the 

respondents to express their opinions fully within a time span of 30-45 minutes. 

 

There is always a risk that data gathered from interviews could be influenced by 

the way in which the interview is structured but the breadth of interviewees and 

the adoption of a pre-seen ‘topic list’ style of guided discussion, will hopefully 

have reduced the potential for both the expression of persuasive emotion and 

the possibility of widening the scope of the discussion.  These discussions will 

provide an in-depth, detailed and contextual picture of the respondents’ 

attitudes. 

 

Another issue for consideration is the notion that an interviewer or interviewee 

might not be sufficiently knowledgeable about the subject being discussed but 

through the careful selection of the interviewees this will be avoided.  It might be 

considered that interviews of this type “...are unlikely to encompass a large 
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enough sample to yield much precision in the estimate of the views of the 

population from which the sample was drawn...” (Adams 2010).  However, 

Adams goes on to state that it is a very useful method if you feel that 

“...important questions cannot be effectively addressed without more open-

ended questions and extended probing”. 

 

Through the author’s current employment position, he has been able to 

establish links with a broad set of stakeholders, all of whom are in positions of 

varying influence on policy in Sheffield.  Interviews will be conducted with a 

senior planner for the SYPTE, a senior officer from the SCC Carbon Reduction 

and Air Quality Team, the Commercial Director of one of the two major bus 

operators in the city and a leading community campaigner.  Interviews will 

provide generally qualitative data that will require careful evaluation and 

interpretation.  Information gained from this method of data collection will 

contribute to meeting all three of the study objectives. 

Interviewees will be assured of confidentiality and anonymity in line with the 

ethics of research, to ensure that the answers given would be free from the 

potential for commercial gain or other potential exploitation.  It should not be 

possible for competitors or activists to make incorrect use of attributed opinions 

and interviewees must feel confident.  To this end a Consent Form has been 

prepared (Appendix 1) that aims to bolster that confidence.  The interviews will 

take the form of a ‘guided discussion’ utilising a topic sheet provided to the 

interviewees prior to the appointment (Appendix 2).  Doing this will hopefully 

garner broader opinions than those that might be gained from a traditional 

‘question and answer’ style of interview.  The overall aim is to gain a view of 

differing opinions, such that, an impression is gained of attitudes towards 

emissions reduction strategies and policies. 

 

It is important that the nature of the topic being studied should guide the 

methods employed and careful consideration was given to the subject matter, 

available time and sources.  The use of wider interviews or surveys (perhaps 

including the views of the public) were considered but discounted for reasons of 



32 
 

cost and the time that would be required to design and prepare survey sheets, 

conduct interviews and evaluate the opinions so gathered.  To obtain the views 

of a sufficiently wide cross-section of the Sheffield public would be an extremely 

time consuming exercise.  However, this should not be ruled out as a future 

aspiration of a suitably equipped organisation, as it would be a very useful 

exercise for SCC.  Another useful tool might have been the use of focus groups 

but this method would be more suited to a longer term study where participants 

could express their ongoing and developing opinions over time (Adams 2010).  

Although not specific to Sheffield or South Yorkshire, there have been surveys 

conducted (Department for Transport 2010) by government that demonstrate a 

reducing concern for climate change overall. 

 

Policy Evaluation 

Patton said “Qualitative enquiry cultivates the most useful of all human 

capacities:  The capacity to learn” (Patton 2002).  It is this capacity that this 

study hopes to inspire, encouraging those reading it to wish to find out more 

and take positive action.  A frank evaluation of the current policies that the SCC 

is utilising to tackle the problem, is likely to indicate the formulation of the view, 

that there may be the potential for additional interventions that might assist in 

meeting current targets.  The overwhelming issue here is that of finance, where 

the current poor financial situation is dictating that there is insufficient funding 

available to tackle the problem.  There is little doubt that it will also emphasise 

at least some of the other reasons that these targets have not been met thus 

far.  This ‘formative evaluation’, focusing on the processes by which the policy 

aims to reduce emissions and society’s exposure to them, will encourage the 

assessment of unintended outcomes and goals achieved thus far, whilst 

maintaining a view of national government (and EU) policy changes, as and 

when they occur. 

 

Secondary Data 

In order to keep a balance to the overall issues under investigation, it is 

extremely important to be aware of evolving data and alternative polices.  This 

secondary analysis “...involves the utilisation of existing data, collected for the 
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purposes of a prior study, in order to pursue a research interest which is distinct 

from that of the original work” (Heaton 1998).  This will be done in tandem with 

primary research through observation of newspaper and electronic media, 

websites, published reports and other documents that become available.  Even 

though the focus of this study is quite narrow the overall scope of the subject 

matter has a very broad base and because “...qualitative analysis is very time 

intensive, considerable savings might be realised with reanalysis of existing 

data sets” (Turner 1997).  Journals have been a rich source of recent thinking, 

as have government publications containing statistics relating to airborne 

pollution and as such the use of this method “...allows wider use of data from 

rare or inaccessible respondents” (Heaton 1998).  The issue of climate change 

and overall air quality is very much a ‘hot topic’ amongst environmental 

campaigners both locally, nationally and worldwide.  As such there is an 

enormous amount of secondary data available but it is very important to keep a 

balanced view of the messages they portray, particularly in reported media 

where both editorial and reports of scientific results can often have emotive tags 

that deliberately create a biased viewpoint. 

 

Overall it has proved essential to keep a focus upon the case study in hand.  It 

would have been very easy to mistakenly combine concerns for Global 

Warming with those for emissions derived from road based traffic.  Yes, they 

are intrinsically linked but quite separate in consequence.  Tackling the 

emissions issue makes a definite, positive contribution towards combating 

Global Warming. 

 

The hardest part of the research on this topic has been the filtering of relevant 

research – there are new theories, propositions and solutions being continually 

published.  Such a wealth of available data has in some cases provided an 

‘embarrassment of riches’ but the key here is to keep a focus on local statistics, 

policies and views, in order to address the key aspects of the title i.e. the 

evaluation of the main SCC policy and attitudes in the city towards poor air 

quality derived from traffic congestion. 
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The combination of a case study, primary data, secondary data and policy 

evaluation provides a mixed method approach that is becoming typical of such 

studies.  The widespread use of the internet for research purposes is something 

that was not available to the author in a previous, unrelated study some 22 

years previous.  Whilst this easy availability of vast quantities of data has been 

extremely useful, it has also been a distraction meaning that the key element is 

a strong focus and a determination to complete a meaningful study. 
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Chapter Four – Analysis 

 

This chapter will look closely at the key policies that SCC is intending to use as 

the main thrust in its desire to achieve the emissions targets as set by the 

government and EU.  June 2012 is a critical time for the council which is at the 

point of adopting a new and improved Air Quality Action Plan (Sheffield City 

Council 2011).  Its aim is to address the need to achieve the stated air quality 

objectives by the target date of 2015.  Given the poor results of the previous 

plan, the replacement needs to be robust, focused and provide clear targets 

that can be achieved. 

 

A New Beginning? 

Nationally, for the purpose of monitoring and reporting air pollution, the UK has 

been divided into 16 regions (or zones) and 28 urban areas (with a population 

of greater than 250k), in accordance with EC Directive 96/62/EC (European 

Council 1996). Most of the AQMAs that have been declared in the UK are in 

urban areas and result from traffic emissions of nitrogen dioxide or PM10. Road 

traffic emissions are the main source in over 92% of the AQMAs (Department 

for Environment, Food and Rural Affairs 2010).  The government ministry 

responsible for air quality is the Department for Environment, Food and Rural 

Affairs (Defra).  The most recent report back to the European Commission (EC) 

is one that declares that the UK is not attaining sufficient progress towards EU 

targets for the reduction of Nitrogen Dioxide (NO2) limit values (Department for 

Environment, Food and Rural Affairs 2011).   

 

For NO2, there were two limit values in the directive for the protection of human 

health to be met by 1 January 2010:  

 

 An annual NO2 mean concentration of no more than 40 μg/m3. 

 An hourly NO2 mean concentration of 200 μg/m3 not to be exceeded 

more than 18 times in a calendar year.  
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The government declared that there were 40 zones requiring extra time to meet 

NO2 limit values and Sheffield is one of those zones, see Fig. 7.  Each of the 

non-compliant zones has an air quality plan as part of the time extension 

notification.  That for Sheffield outlines the current status (utilising 2008 data) 

and uses a baseline model projection to 2015 and beyond.  

 

 

Figure 7 - Summary of exceedance of NO2 limit values and date of 
expected compliance by zone (partial) (Department for Environment, Food 

and Rural Affairs 2010) 

This predicts that compliance will be achieved, see Fig. 8.   

 

 
 

Figure 8 - Annual mean NO2 model results in Sheffield Zone (Department 
for Environment, Food and Rural Affairs 2011) 

It should be noted that the baseline projections presented include the impacts of 

measures, where they can be quantified, that have already been or will be 

implemented.  This table does not allow for what might have been the most 

significant measure potentially implemented, a Low Emissions Zone (LEZ).  A 

LEZ would have had a significant impact on the projections as shown in Fig. 9. 
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Figure 9 - Annual mean NO2 model results in Sheffield Zone. 2015 and 
2020 results are for the LEZ scenario. Results for 2008 and baseline 

projections for 2010 are also shown (Department for Environment, Food 
and Rural Affairs 2011) 

The draft AQAP does not include a formal LEZ although the phrase ‘Low 

Emission Zone’ is being used by SCC to describe the strategy for emissions 

reduction in the city.  One has to speculate as to whether this is a suitable use 

of that phrase, considering that it is likely most of those hearing it will make the 

assumption that it is akin to that in use in London. 

The AQAP is scheduled to be adopted by SCC as a formal policy in June 2012 

and unlike the previous plan, ‘Cleaner Air for Sheffield - The Air Quality Action 

Plan’ (Sheffield City Council 2003), it specifies some measures described as 

‘ambitious’, that “...will be needed if national air quality objectives have any 

chance of being met.” 

These measures are: 

• A City Centre Low Emission Strategy 

• Low Emission Vehicles 

• Low Emission Vehicles Refuelling Infrastructure 

• An intensive and wide ranging Smarter Choices Programme 

• Eco Stars Fleet Recognition Scheme 

The use of the words “any chance” could be interpreted as being slightly 

negative, perhaps denuding the effectiveness of the plan before its adoption. 

 

One of the interviewees (a community activist) described the 2003 plan as a 

“...toothless wish list”, one that was ‘owned’ by the SCC Environmental 

Protection Service Development, Environment & Leisure Department.  The 

same interviewee went on to suggest that this department had little recognition 

within the SCC and no real ‘champion’ to take the message forward.  Despite 

there being the promised updates and air quality assessments, the situation got 

no better by the end of the decade.  Indeed, the plan opened with the statement 

that “Air pollution levels across most of the city are low” (Sheffield City Council 
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2003) and went on to specify only two areas of Air Action Zone (AAZ) were 

required – one around Meadowhall/Tinsley and Junction 34 of the M1 Motorway 

and a second in the city centre largely bounded by the inner ring-road, although 

also including an area further up the Lower Don Valley.  This is surprising, as 

shortly after that time there were already indications that the issue was not 

restricted to these areas. 

 

 

The data highlighted in Fig. 10 is derived from the Community Diffusion Tube 

scheme which has shown Sheffield to be at the forefront of community 

involvement – see Appendix 3.  The scheme is now in its eleventh year and is 

often used as an example of best practice.  The sites shaded blue are within the 

Tinsley area and those in orange areas where there was not perceived to be a 

major problem.  In a report ‘Community & Council Air Pollution Monitoring 2008 

and 2009 Measuring Nitrogen Dioxide Using Diffusion Tubes’ (Sheffield East 

End Quality of Life Initiative 2010) the conclusions as regards any perceived 

improvement are pretty damning.  “The results generated by the scheme point 

to raised levels across the City (many of the tubes are in locations which breach 

Government objectives). This indicates that many people are living in polluted 

areas” and “The raised levels of nitrogen dioxide measured by the diffusion 

tubes continue to be associated with high traffic levels”.  This does not say a 

great deal in favour of the 2003 AQAP. 
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Annual Mean N02 ug/m3   

  2004 2005 2006 2007 2008 Avg 

Fitzalan Square 56 59 56 62 54 57.4 

47 Bawtry Road 54 58 54 59 52 55.4 

Waingate 49 56 53 55 51 52.8 

Attercliffe Road 51 47 44 53 48 48.6 

Duke Street 49 49 48 56 48 50 

Brookhill Roundabout 51 57 56 52 48 52.8 

98 Bawtry Road 51 55 49 51 48 50.8 

Ecclesfield Road Low Wincobank 52 51 50 52 47 50.4 

Barnsley Road Fir Vale 49 53 49 49 47 49.4 

82 Bawtry Road 51 55 44 52 47 49.8 

Shoreham Street 47 48 50 52 46 48.6 

7 Bawtry Gate 49 54 48 50 44 49 

109 Bawtry Road 46 49 45 47 43 46 

Parkway Broad Lane 46 50 47 52 43 47.6 

Exchange Street 41 46 44 48 41 44 

Upwell Street 45 49 49 48 40 46.2 

Loxley New Road 45 44 41 47 40 43.4 

Abbeydale Rd/Carter Knowle Rd 44 43 41 43 40 42.2 

Upper Hanover Street 44 46 44 45 39 43.6 

Chesterfield Road/Woodseats 
Road 45 42 39 45 38 

41.8 

Ecclesall Road 49 50 50 41 37 45.4 

Burngreave Road/Minna Road 41 45 42 42 36 41.2 

Bowden Wood Close 48 50 39 42 36 43 

Netherthorpe School 34 39 39 39 36 37.4 

Queens Road/Edmund Road 42 43 38 41 35 39.8 

Hillsborough Corner 41 44 41 38 33 39.4 

Warren Lane 31 33 32 34 30 32 

Barkers Pool 31 36 28 35 29 31.8 

St Marys Road 36 37 33 39 29 34.8 

Scotland Street 28 34 33 30 23 29.6 

Broomspring Close 27 28 25 27 23 26 

Eldon Street/ Wellington Street 28 29 26 27 N/A 27.5 

 

Figure 10 - Sheffield Locations with Annual Mean N02 greater than 40 
ug/m3 2004 – 2008 (Sheffield Air Map 2009) 

Whilst the draft AQAP should become policy in June 2012, it is not seen as a 

‘finalised’ document.  This is a positive move, in that it allows the plan to be 

updated through its life. 
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However, one of the main strands of evidence that is required to advance the 

plan is ‘source apportionment’ – the analysis of the sources of the emissions.  

The draft does contain some data collated as a result of a modelling exercise 

undertaken in 2006 but as we can see from the data above, conditions change 

and many vehicle operating parameters can alter in a relatively short time span.  

As an example the current apportionment of PM10 emissions is shown in Fig. 

11. 

Vehicle type Percentage of PM10 emissions 
(traffic sources only) 

Motorcycle 4 

Diesel car 15 

Petrol car 7 

Diesel LGV (light goods vehicle) 26 

Bus 11 

HGV artic (heavy goods vehicle) 20 

HGV rigid 17 

All diesel vehicles 89 

All petrol vehicles 11 
 

Figure 11 - Source Apportionment of Exhaust Emissions of PM10 from 
traffic (Sheffield City Council 2011) 

The interviewee from SCC was able to confirm that a Defra grant was being 

used to undertake a further feasibility study into the low emissions strategy, 

utilising MVA Consultancy.  All aspects of traffic flow and emissions data will be 

modelled in order to assess concentrations of air pollution across the city and 

exposure to it.  The main aim being “...to identify the minimum we have to do to 

achieve compliance”.  This report is due to be complete in September 2012.  

National government has said (in its plan demonstrating that Sheffield can meet 

EU targets), that the EU directive “...allows Member States to postpone this 

attainment date until 01/01/2015 provided air quality plans are established 

demonstrating how the limit values will be met by this extended deadline” 

(Department for Environment, Food and Rural Affairs 2011). Given that there 

will inevitably be some time allowed for a review of the results from the latest 

study; it leaves barely 24 months to achieve compliance, which is a very big 

task. 
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In the draft plan almost the entire city is covered as seen in Fig. 12.  This area 

was designated in March 2010 as planning for the new draft got under way.  

The blue shaded area is the AQMA and the green shaded area the parts of the 

city included within the Peak District National Park.  The M1 motorway acts as 

the boundary between Sheffield and Rotherham on the north eastern side. 

 

Figure 12 - Sheffield Air Quality Management Area (Sheffield City Council 
2010) 

One of the elements that did make the transition from the 2003 plan to the 

current draft, is to “Reduce speeds on M1 to a speed that is best for lessening 

nitrogen dioxide...” (Sheffield City Council 2003).  This in itself sounds relatively 

simple to achieve but there are major conflicts between the aspirations of SCC 

and the Highways Agency.  SCC wishes to see the speed limit reduced to 

50mph (BBC News Sheffield & South Yorkshire 2012) and is counting on the 

scheme for the M1 Motorway to be “managed” between Junctions 32-35a going 

ahead.  This section of the motorway (shown in Fig. 13), is that which bisects 

Tinsley and serves the Meadowhall shopping centre. 
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Figure 13 - M1 J32-35a Managed Motorways Scheme (Highways Agency 
2010) 

The latest figures show that this stretch of motorway is used by more than 

110,000 vehicles each day and this is only likely to increase.  The concept of 

‘managed motorways’ (or ‘hard shoulder running’) is seen by the government as 

a way of increasing capacity for a far lower cost than that of widening the road.  

In normal times traffic would use the three lanes in each direction, but when it 

gets busy “...the hard shoulder will be opened to traffic and the speed limit 

reduced to 60 mph. Traffic will be controlled by overhead signs and signals and 

Emergency Refuge Areas will be provided at regular intervals.” (Highways 

Agency 2010).  Construction is not due to commence until early 2013 and be 

complete by 2015.  As such it is highly unlikely to contribute positively to 

compliance in the period covered by the new AQAP and may well have a 

negative affect during the construction phase. 

 

It should be remembered here that SCC considers that a road that goes through 

a residential area carrying 17,000+ vehicles per hour is a candidate for serious 

emissions problems.  This was mentioned in interviews both with an SCC 

Officer and a Community Activist.  Regardless of the motorway itself, Tinsley 

has at least two such roads passing through it (A6109, A630) and endures 

queues of vehicles heading to and from the Lower Don Valley (including 

Meadowhall shopping centre, Meadowhall Retail Park, Centertainment and 
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numerous sporting facilities), these combine to show consistently poor air 

quality recorded by the Community Diffusion Tubes – see Appendix 3.  The 

Community Activist interviewee has had direct contact with the Highways 

Agency and gets the distinct impression that they do not accept ‘ownership’ of 

the problem of M1 emissions.  This view is backed up by the impressions 

provided by the SYPTE Planner also interviewed, when they confirmed that the 

Highways Agency suggested that SCC would have to “lobby government” for 

powers to set speed limits on a motorway.  This would no doubt be very time 

consuming and of dubious outcome. 

 

Another of the key proposed measures and actions is the use of low emission 

vehicles by SCC and the establishment of a ‘refuelling infrastructure delivery 

plan’.  Veolia Environmental Services have a long term contract for handling 

and processing the household waste and recycling from the city.  In recent 

years they have combined with SCC in trialling vehicles powered by 

Compressed Natural Gas (CNG), which emits significantly fewer pollutants. In 

2010 SCC itself undertook an experiment using 6 vans powered by biomethane 

(BBC News Sheffield & South Yorkshire 2010).  This was in conjunction with 

Kelda Water Services who are experts in the field of anaerobic digestion – 

recovering gas from sewage.  The SCC interviewee confirmed that the 

weeklong experiment was successful but that there was now a question as to 

whether it would be most beneficial to use this gas in vehicles or domestic 

heating.  Either way it appears that this is more of an aspiration than something 

that will have a major impact on the emissions issue by 2015.  Vehicles 

powered by alternative forms of energy be it electricity, gas, hydrogen etc 

require to be refuelled and another part of the draft strategy promotes a project 

to assess and develop a refuelling infrastructure for low emission vehicles in 

South Yorkshire.  In the case of electric vehicles for instance, their range is 

limited and whilst some public charge points have been installed at the 

Meadowhall shopping centre and a Marks & Spencer food store on one of the 

more affluent shopping streets, it is open to speculation as to how often they are 

used. 
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SCC is one of the major partners in the South Yorkshire wide ECO Stars 

scheme “ECO Stars rates individual vehicles and fleet’s overall road transport 

operation using star rating criteria, to recognise levels of operational and 

environmental performance...” (Sheffield City Council 2011).  On the ECO Stars 

website there is an impressive list of voluntary members with star awards from 1 

to 5.  However the last updates were made in March 2011, which suggests a 

lack of impetus.  Schemes of this nature clearly have a role in raising 

awareness amongst both the commercial sector and sharing ‘best practice’.  

The membership ranges from an independent bus operator with a fleet of 5 

elderly vehicles and a 1 star rating, to J Sainsbury plc with a 5 star rating for the 

120 vehicles that they use throughout South and West Yorkshire.  A cynical 

observer might suggest that the latter is going to invest in the latest technology, 

as it makes business sense to do so, and the former is ‘going through the 

motions’ in order to get some associated publicity. 

 

There is acknowledgement of the need to achieve behavioural change through 

the Smarter Choices policy.  Smarter choices are explained as being 

“...techniques for influencing people’s travel behaviour towards more 

sustainable options...”  With a strong focus on travel planning for school 

children, individuals and workplaces, the concept is widened to the desire to 

“...improve public transport and marketing services such as travel awareness 

campaigns...” (Sheffield City Council 2011).  Some of the initiatives that are 

included in the policy are encouragement for greater home-working, the City 

Car Club (a club allowing members to book and access cars and small vans for 

short periods of time), urban walking, school travel plans for walking and cycling 

and adult cycling plans amongst others.  Some of these are also aimed at 

improving health through increased exercise. 

 

These are just some of the more notable elements of the draft strategy and in 

themselves have been shown to be incapable of having any sort of significant 

impact on the emissions reduction targets required by 2015.  In the document 

there is a chart that shows the impact, timescale, potential cost and ranking of 

the key projects that can have “...the most beneficial effect on air quality.”.  The 

ranking process was undertaken by “the AQAP working group” (Sheffield City 

Council 2011) and has also taken account of some consultation work with bus 
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operators, SYPTE and others with an interest in the new strategy.  As shown in 

Fig. 14, there is a natural candidate as the key strategy – public transport. 

 

 

Figure 14 - Chart ranking the perceived most effective strategies in the 
draft SCC AQAP (Sheffield City Council 2011) 

 

The draft document also has within it a source apportionment table for NOx as 

shown in Fig. 15. 

Source Proportion of NOx 
Emissions % 

Motorcycle <1% 
Petrol car 17% 
Diesel car 6% 
Petrol LGV <1% 
Diesel LGV 5% 
Bus 19% 
Artic HGV 26% 
Rigid HGV 25% 
  
Total diesels 81% 
Total petrol 19% 

 

Figure 15 - Source Apportionment of vehicle derived NOx Emissions 
(Sheffield City Council 2011) 
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The key figure here is that for buses, as SCC appears to believe that they are 

more easily tackled than any other sector of traffic within the city centre. 

 

Key Policy 

One of the worst areas for exceedance of limits is the area around Fitzalan 

Square, a busy junction shared by various types of vehicles but predominantly, 

buses.  They approach from Sheffield Transport Interchange, the Markets area 

(Waingate, Haymarket) and from several outlying areas of the city as cross-city 

routes.  Graphs detailing the results of both SCC monitoring stations and 

Community Diffusion tubes show that this site is consistently over the 

prescribed limits.  See Appendix 4 for the latest 2012 figures and Appendix 5 for 

the history 2004-10. 

 

Whilst all of the English Passenger Transport Executives are broadly in favour 

of the Quality Contract Schemes (QCS) (PTEG 2009), the SYPTE has pursued 

the option of a Voluntary Quality Partnership Scheme (VQPS) in Sheffield.  This 

is seen as the quickest and most inclusive (as regards the operators) way to 

rationalise the network by reducing the number of duplicated routes, introducing 

cost effective multi-operator ticketing and re-aligning routes with demand.  The 

proposals from the Sheffield Bus Partnership will go to public consultation 

during June 2012 with a proposed start of late October 2012.  The two main bus 

operators, First, Stagecoach and a number of smaller independent operators 

have indicated that they see this as a good way forward, the South Yorkshire 

Integrated Transport Authority (SYITA) and SYPTE do not have the funding to 

push for a QCS and SCC do not have the time to wait for a QCS if they wish to 

see any reduction in emissions from buses prior to 2015. 

 

As with the other ‘rank 1’ policies described above, there has to be a high 

degree of doubt that this policy (if put in place), would make the necessary 

significant impact on emissions required by 2015. One of the main difficulties 

with it is the widely differing standards of engines fitted to the vehicles operated 

by the two main companies.  The EU has been gradually introducing ever 
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tighter emissions standards for road vehicle engines for the past 20 years in an 

effort to reduce emissions through technological innovation see Fig 16. 

 

Figure 16 - EU Emissions Standards for Heavy Duty Diesel Engines 
(g/kWh) (Air Quality Consultants Ltd 2009) 

The cleanest engines are fitted to the newest vehicles and yet the age profiles 

of the two main fleets in South Yorkshire are quite different.  First have a fleet of 

543 vehicles (of which some 250 operate in Sheffield) with an average age of 

10.5 years, whilst Stagecoach has 313 vehicles (of which 143 operate in 

Sheffield) with an average age of 6.9 years.  The split between the Euro engine 

types is shown in Fig. 17. 

Operator Euro 
I 

Euro 
II 

Euro 
III 

Euro 
IV 

Euro 
V 

Hybrid Total 

First SY 7 224 227 77 8 0 543 

Stagecoach 
Yorkshire 

1 32 62 37 38 0 170 

Stagecoach 
Sheffield 

0 44 16 42 20 21 143 

 8 300 305 156 66 21  
 

Figure 17 - Composition of Bus Fleets by Engine Type (SYPTE 2012) 

Over recent years, Stagecoach have invested heavily in their South Yorkshire 

fleet.  The local Stagecoach interviewee stated that it was in the region of 100 

vehicles, mainly as there was a need to update the fleets of the businesses they 

had acquired.  On the other hand, First have updated their fleet most recently 
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by bringing in vehicles released from contracts in London.  Although refurbished 

to a good standard, they are 10 years old already – it is some 4 years since 

brand new vehicles were introduced.  Admittedly, First do have a larger fleet 

than Stagecoach as they operate across more of the county but anecdotally, 

there is evidence that the public perception of their standard of vehicle is that 

they are not as high as their competitor.  Stagecoach have deployed a fleet of 

21 hybrid vehicles on service 120, one of the main cross-city routes (jointly 

operated with First), and these have been well received with a subsequent 

increase in patronage.  Whilst it is unlikely that they are the sole reason, they 

will be a contributory factor.  The ‘green credentials’ of the vehicles are 

highlighted by a green livery and appropriate branding as shown in Fig. 18.  

These were partly funded by the government Green Bus Fund and the 

interviewee was able to confirm that he had been able to make a strong 

business case for an expansion of this fleet with a further 19 similar vehicles 

due for delivery at the end of 2012.  However, he also confirmed that it was 

highly unlikely that any commercial business would invest in such vehicles for 

purely ‘environmental’ reasons – there had to be a ‘business case’ (profitability) 

behind it. 

 

Figure 18 - Stagecoach Alexander Dennis 400H, Harmer Lane, Sheffield 
(Author’s own collection) 

If the partnership scheme is to work, SCC will need to both introduce new bus 

priority measures and enforce the existing ones.  The Stagecoach interviewee 

was concerned that it was some 4-5 years since any new ones were introduced 
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and that average bus speeds at peak times had now reduced to just 11mph – 

something that “...plays havoc...” with schedules and reliability. 

 

Both operators have implemented ‘in cab monitoring’ of driving style, utilising 

the ‘Drive Green’ system.  This is a ‘traffic light’ system displayed on the 

dashboard - it flashes green if the driver is driving correctly, or amber or red if 

the driver carries out an unwanted driving manoeuvre, such as heavy braking or 

unnecessary acceleration.  The aim is to reduce emissions and provide a 

smoother journey for passengers.  The Stagecoach interviewee went further to 

state that they will be using it to check that schedules and routes are not 

causing too many ‘red’ events, adjusting things if they are.  Included as a ‘red’ 

event is excessive idling – seen as a big issue amongst the community and 

draft policy alike but in reality a very small part of the problem.  At a recent 

community based air quality symposium in Sheffield, a director from First stated 

that this measure, combined with a fuel additive, had reduced their expenditure 

on fuel by 4%.  However, it was unclear as to whether the emphasis was on 

seeing this as good for the community (reduced emissions), or shareholders 

(increased profits). 

 

Taxis 

The need to improve taxi emissions through the SCC licensing powers is 

mentioned in the draft policy.  The council has a limit of 854 licensed hackney 

carriage vehicles.  Throughout the UK the standards of emissions for hackney 

cabs appear to be handled with a ‘light touch’ at best and the bare minimum at 

worst.  In Sheffield a vehicle can be registered for such a use whilst up to 5 

years old.  In terms of licence renewal there is no upper age limit as long as the 

vehicle complies with the testing regime (Sheffield City Council 2009).  In 2005 

a request was made to SCC to look at emissions from taxis.  The minutes from 

a meeting reporting on the scrutiny of taxi cabs, showed that 64% of black cabs 

in the city were Euro 3 or above and only 18% Euro 1, or not at all.  At that time 

this was deemed acceptable (Sheffield City Council 2005).  However a local 

press report in March 2012 suggests that 29% of the fleet is now Euro IV, 70% 
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Euro III and that further regulations would be applied, to increase the Euro IV 

figure (The Star 2012).  The decision was ultimately deferred. 

 

The Sheffield Taxi Trade Association is a vociferous body and is likely to resist 

the application of any changes to emissions standards or number of vehicles, 

citing the need to be able to provide a service and make a living; but clearly 

something needs to be done quickly if this source of emissions is to play its 

part. 

 

Health 

Undoubtedly the main issue affected by air quality is that of health and whilst all 

of the proposed actions within the draft policy contribute to the ultimate aim of 

improving air quality (and therefore health) there is insufficient emphasis upon 

it.  There is an appendix that details many of the negative effects associated 

with exposure to a variety of different air pollutants (adapted from the WHO 

2004 report) and these are expanded upon through the inclusion of statistics 

taken from government and independent sources.  There are relative 

associations that relate changes in PM10 μg/m3 directly to potential hospital 

admissions for chronic obstructive pulmonary disease (COPD) and asthma, 

providing some grim reading as regards the health effects. 

 

However, there is no particular policy that aims to make that distinct association 

between emissions target exceedance and poor health.  There are regular 

stories in the local press with headlines such as ‘Air pollution six times over 

limit’ (The Star 2012) and ‘We’re Being Choked’ (The Star 2011), and local 

radio and television ‘Pollution in Sheffield leads to premature deaths’ (BBC 

News Sheffield & South Yorkshire 2010).  Local community activists are 

regularly interviewed by the media but most often when there are high peaks in 

the recorded figures.  The public health aspect has been drawn into the debate 

on occasion and NHS Sheffield publishes a wealth of statistics as regards all 

areas of public health.  One notable success has been the rejection by SCC 

planners of an expansion of the Sainsbury’s store in Abbeydale, Sheffield.  This 
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was a 2 year campaign led by a community group to get the expansion rejected, 

on the grounds that there would be even greater pollution from increased traffic. 

 

Summary 

The draft document contains many different policies and space here has 

allowed only a brief analysis of the main thrust, those with ‘rank one’ status.  

SCC has some tough targets to meet and a very important task in trying to get 

the population Sheffield to understand the enormity of the health threats that 

face them.  Clearly, these will not just ‘go away’ and there is little prospect of the 

‘baton’ of air quality being picked up by national government any time soon.  

The fact that the previous policy has been described as a “...toothless wish list” 

should provide an incentive to make sure that the new policy does not attract 

the same description in just a few months time. 
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Chapter Five – Conclusion 

 

As mentioned in earlier chapters, there is a growing gulf between those 

members of the public who are aware of the issues relating to poor air quality, 

derived from emissions and those who either know nothing and/or don’t care.  

Somewhere, local and national government has unwittingly or by design, totally 

missed many opportunities to inform the public of just how important this issue 

is.  “The implication, as shown in the case of air quality information, is that 

where risk communication does not validate or engage with people’s own 

interpretative frameworks, when it has little resonance with people’s own 

experience, and where its credibility is challenged, it is quite reasonable to 

expect that it will be ignored or simply set alongside the many other demands 

on the public’s attention and understanding...” (Bickerstaff 2004)  Basically, if it 

doesn’t smack them in the face it can be discounted. 

 

The current financial crisis keeps the majority of people totally focused on 

keeping a job, paying a mortgage and maximising value for money from a 

restricted income.  This requirement to utilise ever reducing funds wisely is 

replicated in local government.  In the SCC draft policy it states “There is no 

budget identified specifically for the implementation of the AQAP measure” 

(Sheffield City Council 2011).  Surely this is a tacit admission that the new 

policy starts with a less than even chance of success.  A further doubt as to the 

promotion and belief from SCC as a whole, is suggested by the statement that 

the “...AQAP will need to be adopted and be incorporated in policies and 

strategies throughout all Council departments to be a success” (Sheffield City 

Council 2011).  Surely this must be a ‘given’ if any success is to be achieved.  

For example, the SCC could lead from the front by only investing in low 

emission vehicles for its own use.  The single reason that it doesn’t, is cost. 

 

The city could attract inward investment if it showed itself to be ‘pro-person’ 

rather than ‘anti-car’.  This would be an extension of the ‘city policies and sites’ 

aspect of the Sheffield Development Framework – core strategy (Sheffield City 

Council 2009), where one of the visions is that Sheffield should be seen “To be 
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a modern, vibrant, green city where people choose to live, invest and work” and 

perhaps, breathe. 

 

This is not to totally condemn local attempts to combat the problem.  The NHS 

in Sheffield is supporting community initiatives, appearing at air quality 

symposiums and providing evidential support against over expansive planning 

applications.  The draft policy makes use of health statistics provided by the 

NHS to a House of Commons Environmental audit committee in 2010, where it 

is was noted that “poor air quality has a bigger impact on life expectancy than 

road traffic accidents or passive smoking...” (Sheffield City Council 2011).  

There is a stark example of this in Fig. 19. 

 

 

Figure 19 - Comparison of the benefits of reducing PM2.5 by 10 μg/m3 
(equivalent to eliminating man-made PM2.5 in 2005), the elimination of road 

traffic accidents and the elimination of exposure to passive smoking 
(Sheffield City Council 2011) 

This leads to consideration of what other local partners are doing to minimise 

the issue.  In Sheffield the two main commercial local bus operators could be 

seen as playing a leading role (and indeed are seen as such by SCC).  

Stagecoach has a modern fleet and by the end of 2012 will have a total of 50 

hybrid buses operating on two of the busiest routes in the city.  First, on the 

other hand have a very old fleet, with a bias towards those buses with more 

polluting engines and no public plans for introducing hybrids.  Both companies 

have corporate websites with well intended sections relating to the environment 

and promotion of air quality.  However, First (whose ex-Chief Executive was 

once heard to describe passengers as “self loading freight”) recently attracted 

the attention of the Advertising Standards Authority (ASA) for making 

‘misleading claims’ in a local TV advertisement.  The ad stated that “...‘we love 

low emissions’ and that FirstGroup buses produced less carbon dioxide than 



54 
 

conventional buses, the watchdog found its fleet did not meet Government 

criteria for low-emission vehicles, which ASA said ‘most viewers would expect’ 

the definition to mean”  (The Star 2012).  If the proposed VQPS goes ahead, it 

will certainly be a move in the right direction but it is not a panacea for the issue. 

 

National government has a big role to play in supporting local authorities like 

SCC.  The Localism Act (H M Goverment 2011) is a piece of legislation that is 

supposed to provide community empowerment, ease planning laws and 

modifies several other existing acts and the way that local authorities are 

affected by them.  The key element for emissions exceedance is the line from 

the official summary that states that one of the aims of the Act “...to enable the 

recovery of financial sanctions imposed by the Court of Justice of the European 

Union on the United Kingdom from local and public authorities...” (H M 

Goverment 2011).  It was the inclusion of this in the Bill that provided an 

impetus for local authorities, SCC included, to revisit their AQAPs.  The 

government has many pressing issues to deal with but appears reticent to make 

air quality a high priority.  This is extremely surprising given that it is a major 

health threat, but one that emanates from the very mechanism that is a live 

blood to the economy – transport; so, may be not so surprising after all!  The 

fuel escalator tax, as introduced by a Conservative Government in 1993, was 

originally conceived as raising tax for funding anti-pollution initiatives and yet 

today it is seen as just another tax by the public and government together.  

What is required is an overarching national government policy that develops air 

quality awareness such that the public start to see it in the same category as 

energy saving, recycling and generally, being ‘green’.   

 

Climate change was a ‘slow burner’ in the human conscience and took a 

number of years to become a ‘big issue’ but then very much a global one.  

However, as noted earlier this too is dropping down the ‘league table’ of big 

issues.  Air quality, whilst intrinsically linked to climate change, is not perceived 

as something that will cause the ‘end of the world’ as we know it.  Surely the 

key both locally and nationally, is constant promotion, targeted, effective, 

combative policies and a concerted effort to raise the public consciousness of 
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such a potentially life threatening issue.  Without governmental commitment, be 

it local or national, these aspirations will not be met.  Locally, the city requires a 

vociferous, persuasive and charismatic figure to champion the cause, take it 

forward and above all, make people think. 
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