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Executive Summary
“Air quality and carbon emissions are two of the key challenges facing Greater Manchester…
We must take action to stop these deaths– doing nothing is not an option” (Tony Lloyd,
Interim Mayor of Manchester, 2016).
Air pollution in Greater Manchester is in breach of the EU Quality Air Directive, in
which nitrogen oxides (NOx) and particulates (PM) in particular, have been identified as the
air pollutants producing the greatest concerns. Exposure to harmful pollutants has a
number of adverse impacts on individual’s health, in which the most vulnerable members of
society are seen to be at the utmost risk. Using a review of the prevailing literature, Low
Emission Zones have been identified as one way to reduce pollution levels in urban areas,
through targeting older, more polluting vehicles. Through the analysis of four existing Low
Emission Zones, this report will critically evaluate the successes of each scheme; it will focus
on the benefits and failures of each in relation to lowering emissions and subsequently
reducing air pollution and improving public health. This report concludes that implementing
a Low Emission Zone in Manchester is a genuinely feasible option for Greater Manchester
Combined Authority to take; however, advises that in order to reap the greatest benefits, an
integrated approach would be most effective in ultimately improving health, through
lowering emissions.
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1. Background
This report has been produced in order to investigate the most appropriate way for
Greater Manchester Combined Authority (GMCA) to improve air quality in the region. GMCA
was established in 2011 and is made up of 10 Greater Manchester Councils, which aim to
transform the region’s economy and public services, through working with local businesses
and institutions, as well as the local community.
Air quality has been deemed one of the greatest health problems within European cities.
The European Union (EU) agreed to the Air Quality Act under the Kyoto Protocol in 1992,
whereby guidelines were set for carbon emissions, in order to alleviate the immense
pressures that human kind is exerting on the planet. In 2008, the EU Air Quality Directive set
legally binding limits for pollutants, such as particulate matter (PM10 and PM2.5) and
nitrogen oxide (NO2).
In 2010, more than 400,000 people died prematurely in the EU due to air pollution; the
resulting health problems costs society approximately 330-940 billion euros per year (Clean
Air, Undated). The Danish Ecological Council (2014) stated that air pollution is the most
expensive health problem in the European Union. Detrimental health effects from the small
soot particles from transport have been proven to be carcinogenic and can cause a variety
of illnesses, such as premature mortality (see Figure One for map of deaths by air pollution
in the UK), low birth rates, cardiovascular and respiratory diseases, as well as cancer; in time
creating a plethora of socio-economic issues. EU transport systems are currently
unsustainable. This is highlighted in the Air Quality Plan (DEFRA, 2015, a) which noted that
transport was the main contributor to degrading air quality.
Manchester is in breach of this air quality contract. Over 60 percent of the emissions
that have led to this breach are from road transport (Great Air Manchester, 2017). Greater
Manchester has the third most significant NO2 concentrations after London and the West
Midlands. After a failed attempt at implementing a congestion charge in 2008, alternative
pollution control schemes are needed to address this. Low Emission Zones (LEZ) are one way
this problem has been approached in other cities and could become a facilitator of change
in Manchester that GMCA may wish to consider.
6

1a. What are Low Emission Zones?
LEZs are areas that prohibit vehicles not fulfilling emission standards and seek to
reduce the smallest particles that are especially harmful to public health and the
environment (Quitta et al, 2012). Subsequently, LEZs have been seen to encourage an
increase in walking and cycling in the zone, benefiting health and wellbeing further.

(Figure One: Map of where air pollution is killing the most people in the UK. Data source: Jawad and Kirk, 2015).

1b. Air pollution inequality in Manchester
A correlation between the high pollution levels, public health and deprived
populations has been observed. This indicates a geographical inequality of pollutants; the
populations who are most adversely effected are usually the populations who have
contributed least to the problem. Figure Two, Three and Four demonstrate this correlation
within the Greater Manchester area. It is clear that the areas with the most transportation
(and therefore greater pollution levels) are mirrored in the areas with most deprivation and
worst public health; the highest concentration of this being within the central region of
Manchester. In addition, the life expectancy in central Manchester is significantly lower than
majority of the surrounding municipalities (see Table One). Could it be possible that a LEZ in
parts of the city could improve these figures?
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(Figure Two: Map showing deprivation in Greater Manchester, darker the shade the more deprived. Data source: Cabinet
Office, 2017).

(Figure Three: Bus and metro links in Greater Manchester. Data source: Cabinet Office, 2017).
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(Figure Four: Map representing those with very bad health from the 2011 consensus. Data source: StatAnalysis, 2011).

(Table One: Life expectancy at birth 2007-2009 census. Data Source: Office for National Statistics, undated).

This report is going to look at four cases studies, in which the successes and, if any,
downfalls will be analysed to give a clear picture of how Manchester (through GMCA) could
9

co-benefit from the implementation of an LEZ. Through this research it has been found that
LEZs can go a long way in reducing air pollution and benefiting health, however it is clear
that an integrated approach is the most appropriate strategy for the city.
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2. Methodology
For the purpose of this report secondary data has been utilised. This enables large
quantities of data from a range of sources on several cities to be collected, which would
have been impossible through primary research (Clifford et al, 2010). As opposed to primary
research, this method offers a greater validity, as it uses larger samples that are more
representative of target population. Therefore, given the time frame of the report, this
reasons as the most logical method for research.
From the outset, the well- defined purpose of this report for reducing air quality
emissions enabled us to have a clear understanding of the type of data we wanted to collect
and analyse. In order to obtain the most appropriate findings, a range of secondary sources
were utilised, including official statistics, scholarly journals and technical reports.
Further, in order to select the most appropriate case studies, it was decided to utilise
data on cities that have implemented LEZs, which have strong comparability to Manchester
and thus could be deemed as exemplar cities to seek to replicate. The following list outlines
the cities chosen and the reasons for their selection.


London offers an insightful example of a city with social, economic and cultural
similarities to Manchester; whilst additionally ranking seventh in 2015, for the best
practice to clean air in urban transport (Clean Air, 2015).



Nottingham has more air pollution than Manchester, as seen in figure one,
therefore given its far smaller population size it is an interesting comparison that
Manchester could learn from.



Copenhagen has been chosen as it is an award winning exemplar city, ranking
number two in 2015 for best practices for clean air in urban transport (Clean Air,
2015); in addition, it has a population size very similar to that of Greater
Manchester.



Stuttgart has an industrial history and population size that mirrors Manchester and
is ranked ninth (in 2015) in the European best practices for clean air in urban
transport (Clean Air, 2015).
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As secondary data permits more generalizable findings (Smith et al., 2011), the benefits
of LEZs found on each of the individual cities were analysed and translated in the context of
Greater Manchester.
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3. Case Studies
3a. Case Study One: London
The LEZ was introduced in Greater London in 2008, as an attempt to assist the city in
achieving national and EU air quality targets (TFL, 2015, a). It is the largest LEZ in Europe,
covering approximately 1,600 km² and encompasses the majority of roads inside the M25
motorway; as well as parts of the M1 and M4 motorways (TFL, 2015, a). It operates 24hours a day using fixed and mobile cameras, which check number plates to determine
whether the vehicle meets certain emission standards. A daily rate of £100-£200 is charged
to enter the specified zone without retrofitting (amendment to vehicle to ensure less small
particle emission); otherwise they face a fine. The LEZ incorporates buses, coaches, vans and
diesel-engine lorries, however exempts cars and motorcycles (TFL, 2015, a).
One of the key objectives of introducing the LEZ in the city was to improve the
quality of life and health of individuals living and working in London (Kelly et al, 2011). The
successes of implementing the LEZ in London were presented in the 2010 Mayor’s Air
Quality Strategy; this identified that air quality in the city has considerably improved
(Greater London Authority, 2010). In the first year of introducing the LEZ there was a
reduction of pre-Europe III vehicles from 47.4% to 31.9%, whilst the share of these specific
vehicles also fell dramatically (Weinmann, 2014). PM10 emissions have been drastically
reduced, with the annual mean concentration within the LEZ dropping between 2.46% and
3.07%, in comparison to scarcely over 1% in places outside the LEZ (Weinmann, 2014). Prior
to the introduction of the LEZ strategy in 2008, NOx emissions measured 50,500 tonnes,
however by 2015 they had reduced to 30,500 tonnes (Jacobs, 2015). Additionally, in the
year of the LEZ implementation, the Driver and Vehicle Licensing Agency in the UK note that
there was a considerable reduction in the number of rigid vehicles that did not meet EU
standards and suggested that an additional 20% of vehicles were exchanged for loweremission vehicles, as a result of the scheme (Ellison et al, 2013).
3a.a Ultra-Low Emission Zone:

In order to reduce air pollution more dramatically, the former Mayor of London,
Boris Johnson made an announcement in 2014 of plans to introduce an Ultra-Low Emission
13

Zone (ULEZ). It is expected to be implemented by 2020 (Highways and Transportation, 2014)
and incorporates all cars, vans, buses, motorcycles and HGVs, which will be required to
meet standard levels for exhaust emissions.
As discussed, there have been vast improvements in London’s air quality and CO2
emissions have reduced since the introduction of the LEZ in 2010; however, levels of NO x
still exceed EU concentration levels (TFL, 2015, b). Diesel vehicles contribute considerably to
emissions of NOx; thus, the ULEZ scheme will ban diesel vehicles in order to help reduce air
quality related deaths, as well as contributing to the mitigation of the effects of climate
change (TFL, 2015, b). An Integrated Impact Assessment carried out by Jacobs in 2014,
concluded that the introduction of the ULEZ in London is likely to increase uptake of cleaner
modes of transport, including plug-in hybrid vehicles (Jacobs, 2014). In addition, it is hoped
the ULEZ will encourage more active travel, through walking and cycling, and have positive
impacts on the most vulnerable groups, including children, the elderly and the deprived
(Ibid).
3b. Case Study Two: Nottingham
To combat air pollution, a Statutory Quality Partnership Scheme between
Nottingham City Council and local bus operators was put in place. Local bus services
operating within the scheme area must meet Euro III standards or higher, otherwise are
subject to fines for failing to meet the minimum standards. The desired effect is to have a
less polluting, efficient and enjoyable transport experience for their citizens (Jacobs, 2015).
There is no qualitative or quantitative data available on the effectiveness of the
scheme on air quality, or the further externalities on public health and wellbeing; this is due
to the recentness of the scheme. However, considering Nottingham’s high air pollution
levels and the relatively lax restrictions on the wider vehicle fleet (narrow focus on buses), it
is possible to assume that the results the partnership are expecting of the LEZ, are going to
be significant in reducing pollution. Additionally, Nottingham is taking an integrated
approach to tackling air pollution having put in place other schemes such as ‘Clear Zone
Area’, commuter cycle routes, road upgrading, bus priority routes and the promotion of
park and ride (DEFRA, 2015, b).
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3c. Case Study Three: Copenhagen
Copenhagen became the European Green Capital in 2014; praised for its visionary,
yet not unrealistic utopian view and ambition (European Union, 2013). In order to achieve
its aim of being carbon neutral by 2025 (Khurana et al, 2015), Copenhagen implemented the
first stage of its LEZ in 2008. This initially restricted heavy goods vehicles, followed by the
second stage in 2010 that restricted vehicles of over 3.5 tonnes. The fine for not meeting
the requirements is the equivalent of up to 10,000 euros. Road transport accounts for one
quarter of the externalities of air quality (Brandt, 2013); therefore “the purpose of
establishing the low emission zones is to improve the health of citizens in the largest cities in
Denmark by reducing air pollution from particulates” (Jensen, 2011).
The Danish Ecological Council (2014) released figures from 2007 to 2012 on
particulate matter in Copenhagen to allow for the effects of the LEZ to be shown, in which
PM10 and PM2.5 fell by 0.5-1 (µg/m3), and NO2 fell by 1-2 (µg/m3). The results fluctuated
somewhat between these years due to external influences. Further, results were thought to
have been effected as the planning for the zone happened before the implementation, thus
it is thought that fleet upgrade had already partially occurred, meaning the fall in emissions
would have actually been higher if accurate data could have been collected. The particle
emissions from lorries and buses were greatest; falling 60 percent between 2008 and 2010.
Jensen (2011) concluded that the LEZ reduced average emission concentrations by 5
percent. The success of the scheme means many are in favour of imposing stricter
conditions (upon vans and personal cars); however, this is not possible unless the
government changes its law. The LEZ has hugely contributed to meeting the particle limit
values of the EU Air Quality Directive, but the NO2 target has still not been met (as of 2014),
which could have been ensured by tightening restrictions. Unless instructed to legally by the
EU, the government will not change this law, thus it has been left to NGO’s and citizens to
lobby for this change (The Danish Ecological Council, 2014).
The full impact on health is hard to precisely measure, due to a number of external
factors, although certain estimations have been made. It is thought that in the first phase
there were 90 less premature deaths and a reduction in health costs of ten million euros. By
the second stage, there were 150 fewer premature deaths less, 750 fewer bronchitis
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attacks, 8,000 fewer asthma attacks and 90,000 fewer days of restricted activity (Urban
Access Regulation in Europe, 2016).
Copenhagen has many attributes that Manchester could learn from, however this is
not to suggest it is a perfect city. There are still high levels of congestion, especially on
specific commuter routes, which is detrimental to the air quality. Therefore Khurana et al
(2015) suggests a tunnel under H.C. Andersons Boulevard, the busiest street in the city, to
lessen the impacts, which again illustrates the need for an integrated approach to tackling
air quality, for the best results.
3d. Case Study Four: Stuttgart
An LEZ was introduced into the city in 2008 (Stuttgart, 2017) and is a credible
example of an LEZ that has restricted automobile use, in order to lower harmful pollutants
and thus improve the quality of life of citizens.
The LEZ applies traffic restrictions at all times, regardless of pollution levels. All 23
districts of Stuttgart are included in the LEZ, with the only exceptions being on selected
motorways (Stuttgart, 2017). The LEZ in Stuttgart has been introduced in accordance with
Germany’s national LEZ framework, which was first announced in 2007, and now has been
rolled out within a number of cities, throughout the country. A vehicle must display the
applicable sticker in the windscreen (green, orange or red), which relates to the vehicles
emission levels (Ministry of Transport and Infrastructure, Baden-Württemberg, 2011). A
penalty of 80 euros is charged to all vehicles that fail to display the sticker and the individual
driving the vehicle will be given a point on Germany’s traffic penalty register (Ministry of
Transport and Infrastructure, Baden-Württemberg, 2011).
There has been little research conducted on the effectiveness of Stuttgart’s LEZ,
however the implementation of similar schemes throughout Germany in the past few years,
clearly demonstrates the extent to which this is advantageous in reducing city centre air
pollution. It has been found in German cities with LEZs (that only permit vehicles with green
stickers in the zone), there has been an average reduction of particulate matter of 10-12
percent (Umwelt Bundesmant, 2016). This has significantly improved urban air quality and
ultimately it is presumed to have positively impacted upon public health.
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4. Application to Greater Manchester
“Greater Manchester already has an Air Quality Strategy, Action Plan, Climate Change
Strategy and progress has been made in reducing emissions and improving air quality.
NO2 levels and carbon emissions in Greater Manchester are falling and are forecasted to
continue to fall but, without additional action, they will not meet the necessary limits
and targets in the near future and will continue to pose serious health, environmental
and economic challenges for the city region.” (TFGM, undated).
Road transport accounts for 75 percent of NOx and 81 percent of PM emissions (TFGM,
undated); targets for NO2 up until 2030 are illustrated in Figure Five. The introduction of an
LEZ as an additional action, directly tackles these issues and synergises the improvements in
air quality and the subsequent health benefits (as seen in the examples of London and
Copenhagen), whilst also mitigating, adapting and becoming resilient to climate change (see
Figure Six). The local authority holds much power in the decision making process of this.
Table Two demonstrates how some potential problems of implementing an LEZ could be
overcome in Greater Manchester.

(Figure five: Targets for NO2 in 2020, 2025 and 2030. 2013 shown as a comparison in Manchester. Data Source: DEFRA,
2015, a).
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(Figure six: Relative Impact of Measures on Reduction of Emissions, Improvement in Air Quality and the Degree of Local
Authority Influence. Data Source: Transport for Greater Manchester, undated).

Potential Problem

Potential Solution

Cost of implementation

Long run gain e.g. fines

Public Disapproval/ unwillingness

Plenty of notice to comply (years)

Spatial inequality (older vehicles displaced

Central Manchester is the hub of the bus

to other areas of Greater Manchester)

network (Setting a standard here would
raise standards of many bus routes
therefore other areas)

Drive business and visitors away from the

Advertise as progressive environmentally

city

and as a clean environment to live, work and
visit. Example: Copenhagen.
Support fleet operators to help upgrade

Expense of retro fitting

Grant scheme

Create increased congestion in the area

Make it big enough as so cars do not just go

around the zone

around it

(Table Two. The potential problems and solutions to LEZ in Greater Manchester. Data Source: authors own).
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It is identified in the examples of Nottingham and Copenhagen that an integrated
approach to tackling air quality is needed. An LEZ is most effective when implemented
alongside other measures that foster more sustainable modes of transport, in order to
further reduce air pollution to within EU standards (Clean Air, undated). Manchester is
already underway on this process. Cycle lanes, parking policies, sustainable transport and
creation of green infrastructure have already been, or are planned to be implemented
within the city (DEFRA, 2015, a). This is ever more important if the GMCA carbon target to
deliver a 48 percent reduction by 2020, in comparison to 1990 baseline, is to be met
(Greater Manchester Spatial Framework, 2016).
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5. Conclusion
Through the use of various case studies, the report has highlighted the substantial
sustainability benefits of implementing an LEZ in Greater Manchester. This has been
illustrated in terms of the reductions in air quality and the subsequent externalities, such as
for public health and the lesser burdens on NHS and local council’s health budgets.
In order to develop this research further, an analysis could be taken of public
perceptions to LEZs in the different cities, prior to their implementation and subsequently in
the months and years following implementation. This would enable GMCA to gage not only
the air quality and health benefits of implementing an LEZ in the region (as discussed within
this report), but would allow them to establish the expected favourability of utilising such an
approach.
Emissions are hard to control and regulate when there are so many point sources, as
there is with road users, therefore a change is needed from the ground up (Evans, 2012).
Encouraging sustainable behaviour, whether that is through fines or monitoring incentives is
one of the most cost effective strategies for policy makers. Thus, LEZs are an exemplar
method for GMCA to take; while it encourages retrofitting or fleet upgrade, it also promotes
walking, cycling and public transport use. Both of which have the potential to improve the
health of not only those living in and using the area, but also those in surrounding boroughs.
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