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Term Explanation

ALG Association of London Government

ANPR Automatic Number Plate Recognition

AQMA Air Quality Management Area

AQAP Air Quality Action Plan

BAA British Airports Autho.rilty — responsible for Heathrow airport in the
London Borough of Hillingdon

CAPEX Capital Expenditure

CO, Carbon dioxide. A greenhouse gas

ces Central London Cong_estion _Charging Scheme. In the text this
refers to the area consistent with the CCS
The EST’s TransportAction CleanUp Campaign aims to improve air

CleanUp quality in pollution "hotspots" by encouraging the fitting of emissions
reduction equipment to the most polluting vehicles

CNG Compressed natural gas. An alternative transport fuel

CSR Customer Service Representative

CPz Controlled Parking Zone

CRT C_ontinuously Regenerating Traps. A type of Diesel Particulate
Filter

DEFRA Department for Environment, Food and Rural Affairs

DfT Department for Transport

DPF Diesel Particulate Filter

DTi Department for Trade and Industry

DVLA Driver Vehicle Licensing Agency

EC European Commission

EEV E.nvi.rpnmentally Enhanced Vehiclg. (Voluntary standard for vehicles
significantly exceeding Euro V emission levels)

EGR Exhaust Gas Re-circulation

EST Energy Saving Trust

EU European Union

Euro (I-VI) European Commission vehicle emission standards legislation,

relating to Euro standards | to VI
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Term Explanation

FSB Federation of Small Businesses

FTA Freight Transport Association

GL Greater London

GLA Greater London Authority

GoL Government office for London

GTPP TfL's Group Transport Planning and Policy — developing the Freight
Strategy

GVvWwW Gross Vehicle Weight

HDV Heavy Duty Vehicle — vehicle whose Gross Vehicle Weight is
greater than 3.5 tonnes

HGV Heavy Gooo!s Vehicles, i.e. lorries. In the Feasibility Study, this
refers to vehicles >3.5 tonnes

HMCE HM Customs and Excise

LBTC London Boroughs Transport Committee

LDV Light duty vehicles = light goods vehicles and cars

LEZ Low Emission Zone

LGV Light Goods Vehicles. Light commercial vehicles such as vans

LIPs Local Implementation Plans

LLCS London Lorry Control System

LNG Liquefied Natural Gas. An alternative transport fuel

LPG Liguefied Petroleum Gas. An alternative transport fuel

LRUC Lorry Road User Charging. UK scheme being considered by HMCE

LSA Local Service Agreement

LSP London Service Permit

LTS London Transportation Study (and model)

MACS Mini.ster Approval Cgrtificates. This is an alternative to the
Certificate of Conformity

NSCA National Society for Clean Air

NSC North-South circular_. Us_ually in the text this_refers to the area
bounded by, but not including, the North-South circular

NO Nitric oxide

NO, Oxides of nitrogen (includes NO and NO,)
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Term Explanation
NO, Nitrogen dioxide
OPEX Operational Expenditure
PATAS Parking and Traffic Appeals Service
PCN Penalty Charge Notice
Public Carriage Office. The PCO (part of Transport for London) is
PCO . . : T
responsible for licensing taxis in London
PMo Particulate matter less than 10um aerodynamic diameter
EST programme that promotes cleaner vehicles and can offer grant
support to help with the purchase of vehicles which are proven to
. offer emissions benefits and which have been shown to be
Powershift . . . . .
technically viable. These include vehicles running on natural gas
(CNG and LNG), liquefied petroleum gas (LPG) and electricity
(including hybrids)
Vehicle made before the introduction of European legislation on
Pre-Euro L . )
emission limits for new vehicles was introduced
PSV Public Service Vehicle
RHA Road Haulage Association
Reduced Pollution Certificate. The RPC scheme enables vehicles
RPC with modifications or particulate traps fitted to reduce particulate
matter to benefit from reduced VED
RTRA Road Traffic Regulations Act
SBS Small Business Service
SCR Selective Catalytic Reduction
SEA Sustainable Energy Action — a charity dedicated to environmental

protection and social equity

Steering Group

The LEZ Steering Group is jointly chaired by the Association of
London Government (ALG) and Greater London Authority (GLA).
This Steering Group comprised representatives from GLA, ALG,
Transport for London (TfL), London Boroughs, Department for
Transport (DfT), Department of Environment, Food and Rural Affairs
(DEFRA), National Society for Clean Air (NSCA) and Energy Saving
Trust

TEC The Transport and Environment Committee of the ALG
TEU Traffic Enforcement Unit

TfL Transport for London

TLRN Transport for London Road Network

TRO Traffic Regulation Orders
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Term Explanation

ULSD Ultra Low Sulphur Diesel

VCA Vehicle Certification Agency

VED Vehicle Excise Duty

VET Vehicle Emissions Testing (scheme)
Vi Vehicle Inspectorate Agency

VMM Vehicle Market Model

VIM Vehicle Index Number

VOSA Vehicle and Operator Services Agency
VRM Vehicle Registration Mark

VSL Value of Statistical Life

WEZ Western Extension Zone — the proposed extension to the existing

Congestion Charging Zone

Working Group

This Group comprised representatives from GLA, ALG, Transport
for London (TfL), London Boroughs, Department for Transport, and
Department of Environment, Food and Rural Affairs
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London suffers from some of the poorest air quality in Europe and the Mayor has stated his
intention to introduce a Low Emission Zone (LEZ) in London. He is committed to
designating the whole of Greater London a ‘Low Emission Zone’ from which the worst
polluting lorries, coaches, buses and taxis will be excluded. Since his re-election the Mayor
has instructed TfL to implement a Low Emission Zone.

In July 2003 a Feasibility Study was published that looked in depth at the options for
introducing a Low Emission Zone in London. This Feasibility Study was conducted by a
consortium led by AEA Technology on behalf of the GLA, the ALG, representing the London
Boroughs, TfL, DfT and Defra.

In November 2004 TfL asked Deloitte to conduct a brief review of the Feasibility Study to
determine whether the recommendations of the Study still formed a viable basis for the
implementation of a LEZ. Specifically, we were asked to determine what could feasibly and
practicably be delivered and what the timescales for implementation would be.

The original Feasibility Study team conducted an extensive analysis of how a Low Emission
Zone might be implemented in London and what the potential costs and benefits of a
scheme might be. The findings and recommendations of the Feasibility Study can be briefly
summarised as follows:

The area covered by a LEZ should include the whole of Greater London (i.e. all 33
London Boroughs) and should not extend out to include the M25 as this would
require co-ordination with councils outside London which might be difficult to
achieve.

The scheme should target the reduction of PM;, and NO, emissions.

The LEZ should apply to HGVs over 3.5 tonnes, coaches and buses initially and
should potentially be extended later to include taxis and LGVs depending on the
results of further analysis into the socio-economic impact this would have on small
businesses.

The LEZ should be implemented through a Traffic Regulation Order (TRO) under the
RTRA (1984).

A manually enforced scheme would be quickest to implement but a camera-based
scheme would achieve a higher detection rate and would therefore deliver more air
quality benefits. The most cost effective automated enforcement regime would be
one that made use of the existing Congestion Charging infrastructure supplemented
with a mix of fixed ANPR cameras and mobile units.

The certification scheme for the LEZ would be based on the age of first registration
of a vehicle, taken as a proxy for the Euro standard, with a certification database for
exempt and retro-fitted vehicles. This would be built from data available from the
DVLA and DfT's Reduced Pollution Certificate scheme. This scheme would ideally
need to be extended to cover NO, abatement equipment if the emission standard in
2010 required this.

The emission criteria for the LEZ should be as follows:
For 2007 - Euro Il + RPC or equivalent
For 2010 - Euro Il + RPC or equivalent or

- Euro lll + RPC or equivalent and vans > 10yrs old.
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The Study estimated that the 10 year cost of operating a Low Emission Zone that
used Congestion Charging enforcement infrastructure and included LGVs from 2010
was approximately £80 million, with the set up costs (Capex) estimated at £10m and
annual running costs (Opex) estimated at £7m.

To meet the requirements of a LEZ with a 2007 emission standard of Euro Il + RPC
the Study estimated the costs to operators of upgrading the vehicle fleet at between
£64m - £135m. To meet the requirements of a LEZ with a 2010 emission standard
of Euro Ill + RPC the Study estimated the further costs to operators at between
£113m - £332m (HGVs and coaches only) or £174m - £412m including LGVs.

The air quality benefits projected in the Feasibility Study, with the emissions criteria
stated above, are shown in the table below:

Reduction in Emissions Reduction in Area Exceeding
(relative to baseline) Targets* (relative to baseline)
Pollutant | 2007 2010 A) 2010 B) 2007 2010 A) 2010 B)
NO, 1.5% 2.7% 3.8% 4.7% 12% 18.9%
(NO»)
PMio 9.0% 19% 23% 0%** 32.6%*** 42.9%***

* UK National Air Quality Targets

** London should meet the relevant air quality for PM1oin this year without any additional action for
an average year’s weather.

***Exceedence of the annual meanPMao objective.

The 2007 scheme only includes lorries, buses and coaches.

In 2010: A) includes lorries, buses and coaches and B) includes lorries, buses and coaches, vans
and taxis.

The projected health benefits were primarily a reduction in the number of minor
respiratory illnesses and a small reduction in the number of more severe illnesses
leading to premature death or hospitalisation. These benefits were quantified at
around £100m in total for the 2007 scheme and £122m in total for the 2010 scheme
without LGVs and £143m in total for the 2010 scheme with LGVs.

In order to review these findings and determine the earliest LEZ implementation date,
Deloitte and a team of subject matter experts focused on the following areas:

Analysis of the legal options and associated timetables for establishing the legal
basis for a LEZ

Analysis of the enforcement options for a LEZ, the detection rates that could be
achieved through the possible options and assessment of the feasibility of using the
Congestion Charging infrastructure to support a LEZ

Analysis of how the certification database could be built, including access to DVLA
data and investigation of how end of series, retro-fitted and foreign vehicles could be
identified

The views of key LEZ stakeholders including the London Boroughs, vehicle
operators, DfT and Defra

Analysis of industry developments in the area of emissions technology in order to
review the proposed emission standards for a LEZ

Review of the costs of implementing a LEZ, including set up and running costs and
the costs to operators.
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The scope of this review has not included remodelling the projected air quality and health
benefits but we asked Cambridge Environmental Research Consultants to comment on the
findings of the Feasibility Study and to recommend the scope of further work to be carried
out in this area.

This review has found that the legal process is the primary driver of the LEZ implementation
timescale given the regulatory and consultation process required. The legal analysis
identified three feasible routes that could enable a LEZ:

A TfL-sponsored Parliamentary Bill. TfL has the power to promote a local Bill in
Parliament under section 167 of the GLA Act 1999. Such a Bill could contain all the
relevant provisions for a LEZ or could provide a basic framework and allow for
regulations to be made containing detailed provisions

A single TRO made under the Road Traffic Regulation Act (1984) on behalf of TfL
and all the Boroughs. This enables a LEZ scheme that bans from Greater London all
HGVs, buses and coaches that do not meet the agreed emission standards

A Scheme Order made by the Mayor under the GLA Act (1999). This enables a LEZ
scheme where operators of HGVs, buses and coaches that do not meet the agreed
emission standards are charged to bring their vehicles into Greater London.

Each of these options has advantages and risks associated with it which can be
summarised as follows:

Parliamentary Bill

A TfL-sponsored Bill is the most flexible legal option in terms of design of the LEZ as it
allows TfL to tailor the scheme details exactly as it wishes. The Act would exclude specified
classes of vehicles which fail to meet the LEZ emission standards from entering the zone. It
would also be possible for the Act to contain provisions allowing for flexibility to apply the
LEZ to other vehicles at a later date.

Although attractive from the scheme design perspective, the Parliamentary Bill option is
likely to take longer to enact than the other two options. This is because the earliest the Bill
could be deposited in Parliament is 27" November 2005 and the Parliamentary process
after that would almost certainly take at least 18 months, until May 2007. Similar Bills
recently taken through Parliament have taken longer than this. Allowing six months after
Royal Assent for operators to take the necessary steps to comply with the requirements of
the LEZ, the earliest the LEZ could be launched would be December 2007. Realistically,
allowing for the uncertainties associated with the Parliamentary legal process the launch
could be some months after that.

TRO

Like the Parliamentary Bill option, a scheme enacted under a single TRO bans specified
classes of vehicles that do not meet the LEZ emission standards from entering the zone.
This option could be enacted more quickly than a Parliamentary Bill - the legal process for
putting in place a TRO is estimated to take until July 2007. With this timetable it would be
possible to launch the LEZ in February 2008.

The primary risk associated with this option is the requirement for all Boroughs to sign up to
joint arrangements delegating these TRO-making powers to TfL. This will require cross-
Borough co-ordination with the possibility that some Boroughs may choose to opt out of the
LEZ.

Scheme Order

The Scheme Order legal route is different from the two options discussed above in that it
allows for a charge to be levied on those polluting vehicles that enter the zone thus applying
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the principle that “the polluter pays”. If the charge/fine is made sufficiently high then this
would achieve a similar effect to a ban. If the Mayor decides that a Public Inquiry is not
required, the legal process for a Scheme Order could be completed by March 2007, making
it possible to implement the LEZ in October 2007. If a Public Inquiry was held, this would
add at least another nine months to the timescale.

The Scheme Order route provides the earlier implementation with the lesser risk of time
table slippage as the process is more within TfL’s control.

2.3.1 Implementation Dependencies

Irrespective of the legal route chosen to implement the Low Emission Zone, TfL will be
dependent on DfT in a number of critical areas including the following:

DfT and VOSA to continue to run the Reduced Pollution Certificate scheme to enable
identification of vehicles with retro-fitted abatement technology and to cater for
potential increased volume of applications driven by a London LEZ

DfT to clarify position on grant funding for fitting of abatement equipment

DVLA to modify data feed to TfL to include vehicle class, date of first registration and
other emissions data where available

LEZ signage to be agreed by DfT

For the TRO option, DfT to prepare a schedule to lay before Parliament to enable TfL
to issue PCNs under a decriminalised scheme.

Without support from DT in these areas it will not be practical for London or any other local
authority to implement a Low Emission Zone. The services that DfT provides need to
operate at a national level.

TfL will also have to announce the emission standards for the LEZ as early as possible in
order to give vehicle operators sufficient time to plan their vehicle upgrades, reallocations or
replacements.

In summary, the earliest a Low Emission Zone could be implemented is October 2007 under
the legal framework of a Scheme Order, as long as there is not a requirement for a Public
Inquiry.

2.4.1 Emission Standards for 2007

The Feasibility Study recommended that the emission criteria for a LEZ launched in 2007
should be a minimum of Euro Il plus RPC or equivalent. This recommendation was made
on the basis of analysis of the cost effectiveness of the possible emission standards, taking
into account the air quality benefits delivered and the cost of implementation to TfL and to
industry.

The review of emission standards undertaken for this study has reached a similar
conclusion. It would not be possible to implement a higher standard than Euro Il plus RPC
or equivalent because the cost to operators would be too great. Confirmation of this
emission standard for the initial launch of the LEZ will require further consultation with
operators and manufacturers in a next phase of implementation planning

10
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2.4.2 Tightening the Emission Standards in 2010

This review recommends that further work is required before a definitive view can be
reached on the appropriate emission criteria for a LEZ in 2010. There is perhaps a greater
case to be made for an emission standard of Euro IV or equivalent given that Euro IV
vehicles are beginning to enter the market now. A higher standard would deliver greater air
quality benefits, in particular making a greater impact on NO, emissions, and would move
London closer to meeting its air quality targets for 2010.

However, to reach a definitive conclusion, further analysis is required of the cost to
operators that would be incurred by moving to a higher standard and the projected air
guality and health benefits should be remodelled. Further work should also be carried out to
assess the socio-economic impact of extending the scheme in 2010 to include Light Goods
Vehicles. Greater air quality benefits would be achieved by including these vehicles but the
air quality benefits will need to be balanced against the possible impact on small business.

If the emission standards were to be raised in 2010 to address NO, emissions a scheme for
certifying the fitting of NO, abatement technology would be required — this does not exist
today. DfT has indicated that it currently has no plans to extend the current RPC
programme to cover NO, abatement; however DfT will have to participate in resolving this
issue as it is not practical for TfL to take on this role. The most straightforward solution
would be to extend the role of VOSA or possibly the EST to cover this requirement. No
provision has been made in our estimate of the LEZ implementation timescale for TfL to
establish and operate a certification organisation or for any legislation required to facilitate
this.

The key LEZ stakeholder groups whose views we felt were critical to understand at this
stage were the London Boroughs, the vehicle operators and national government through
DfT & Defra. Their views, to the extent that they could be assessed under the limited
timescale of this review, are summarised in the following paragraphs.

2.5.1 London Boroughs
The key findings from our interactions with the London Boroughs and the ALG were:
Most of the Boroughs have expressed conditional support for a Low Emission Zone

Full support will depend on them understanding more detail about how a LEZ will be
implemented and the impact it will have on them

Many Boroughs have concerns about the cost of implementing a LEZ and whether
any of this cost will be passed back to them

The Boroughs will be looking to TfL to ‘make the case’ for a Low Emission Zone
There is more support for a LEZ among the inner Boroughs than the outer ones

There are mixed views on the inclusion of vans in a scheme from 2010. From a
benefits perspective some Boroughs would like to see them included in order to
reduce emissions, but some expressed concern over the potential cost to businesses
and the potential impact on employment within their area.

2.5.2 Vehicle Operators

On the whole both HGV and coach operators are supportive of a Low Emission Zone as
they acknowledge the need to address the issue of pollution in urban areas and recognise
that they are significant contributors to the problem. Key points raised by the operators
include:

11
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The need for early notice of the emission standards of a LEZ to enable upgrade,
relocation or replacement of vehicles to be planned into the replacement cycle

The preference for emission standards that are ‘technology neutral’ i.e. that do not
depend on the fitting of abatement technology and are based on Euro standards

Concern about the impact on small businesses that may only have one or two
vehicles that are the primary asset of the company and who typically have longer
vehicle replacement cycles

The availability of grants was considered to be important to enable this sector in
particular to comply with a LEZ.

Further work is required to assess the financial impact on operators of a LEZ as there is
insufficient analysis available of the vehicle age profile relative to fleet size and the
frequency of journeys into London. This will be important both with regard to the launch of a
scheme and for tightening the emission standard in 2010.

2.5.3 DfT and Defra

DfT and Defra are important stakeholders in a London LEZ. Defra is responsible for the
UK’s air quality targets and is responsible for reporting the UK’s progress towards meeting
EU targets. It has an interest in supporting local authorities in meeting emission targets and
represents the UK in discussions at EU level on how the Commission can help to facilitate
the implementation of Low Emission Zones.

DfT makes transport-related policy decisions that have an impact on how a Low Emission
Zone may be implemented. It also funds the agencies whose participation will be required
to operate the LEZ effectively, including DVLA and VOSA. Key DfT dependencies for the
LEZ initiative have been discussed above. As a result of our review we recommend that TfL
seeks early discussions with DfT, in particular to obtain clarification of its position with
regard to grants and the RPC scheme, the status of EST and to facilitate the necessary
system changes that a LEZ scheme will require from DVLA.

2.6.1 Costs to TfL

The Feasibility Study recommended implementation of Scenario 5 (HGVs and coaches),
migrating to Scenario 6 (the addition of LGVS) in 2010. These scenarios were based upon
manual enforcement supported by the Congestion Charging infrastructure and a small
number of fixed and mobile cameras. This review has concluded that it may not be
commercially or contractually desirable to include the Congestion Charging infrastructure
until the contract is re-let in 2008/09.

The variability around the current data for the number of vehicles entering the zone and the
likely compliance rates gives a wide range of cost estimates. Our modelling indicates that
the costs projected in the Feasibility Study are at the low end of the likely range. The main
differences are due to the higher legal and project management costs identified in this study,
together with the projected service provider costs.

2.6.2 Costs to Operators

The costs to operators of a LEZ are likely to be significant and will depend on the emission
standards set. Stricter emission standards affect more vehicles and make it more expensive
for operators to adapt or change their vehicles. The Feasibility Study estimated the costs to
operators of upgrading the vehicle fleet to meet an emission standard of Euro Il + RPC at
between £64m - £135m. To meet the requirements of a 2010 LEZ with an emission

12



LEZ Strategic Review Report Deloitte

standard of Euro Ill + RPC the Study estimated the costs to operators at between £113m -
£332m for HGVs and coaches. This would rise to £174m - £410m if LGVs are included in
2010. We have estimated that the cost to operators of meeting a Euro IV standard in 2010
could be an additional £30m - £120m although this figure may be reduced by operators
moving directly to the Euro IV standard.

2.6.3 LEZ Benefits

The primary benefits of a LEZ are in the improvements to air quality delivered and in the
associated health benefits. The projected air quality benefits of the LEZ will need to be
remodelled in the next phase of implementation planning as there are factors which may
have changed the baseline air quality against which future benefits will be measured. These
include:

Impact of recent traffic management measures

Earlier introduction of Euro IV vehicles

TfL actions taken to improve emissions from buses and taxis
Accounting for the likely compliance rates.

The air quality modelling should look at the impact an emission standard of Euro IV in 2010
as an alternative to Euro Ill + RPC would have. It is likely that this measure would help
London to achieve its objectives for NO, more quickly than it would do otherwise. The
impact on health of this measure should also be modelled, although it is currently thought
that particulates rather than NO, cause the greatest harm to human health. Similarly, the
relative impact on CO, emissions will need to be assessed and taken into account in the
final decision on emission standards.

The remodelling should produce a range of potential air quality benefits taking into account
sensitivities with respect to meteorology, emissions and model inputs and assumptions.
The predicted health benefits of the LEZ will then need to be recalculated based on any
changes to the forecast air quality benefits.

2.6.4 Overall Economic Case

The Feasibility Study concluded that “for the recommended heavy vehicle scheme, the
benefits are broadly similar to the overall costs of introducing a LEZ (including costs to
operators). The extension of the scheme to include vans increases the costs, relative to the
benefits achieved, when compared to the heavy vehicle scheme alone.” This review
estimated higher likely implementation and operating costs and hence, using the cost to
operators and the benefits derived in the Feasibility Study, concluded that there will be an
overall cost associated with the heavy vehicle scheme and that this will rise with the
inclusion of vans.

The Feasibility Study also concluded that a net present cost of the LEZ in the range of £100
million to £250 million would “have little discernable macro-economic impact.” Whilst the
range of economic costs estimated in this study varied significantly depending on the
volumes and compliance factors chosen, the most likely estimates fall within this range.

The table below summarises the key differences between the findings of the Feasibility
Study and this review. These differences arise because:

a. the transport and air quality environment has evolved since 2002/2003 when the report
was written

b. some implementation considerations have been examined in more detail in this review
e.g. legal options, certification options, enforcement regimes and project related costs.
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Feasibility Study Finding

2005 Update

1 | Grants may not be available to support
fitting of abatement technology for a
LEZ.

Grants almost certainly will not be available
to support meeting of LEZ requirements
although details of when they will be
withdrawn with respect to an
announcement on LEZ is unclear.

2 | ANO, based RPC scheme should be
investigated as this could support the
implementation of a NO,-based
emission standard in the future.

DfT has no plans to extend the RPC
scheme to include NO, abatement.

3 | The LEZ should apply to HGVSs,
coaches and buses and should possibly
extend to cover LGVs and taxis in 2010.
Taxis should be regulated early through
the licensing process.

The emissions of TfL buses and taxis have
been addressed directly through bus
contracts and taxi licensing since the
Feasibility Study and will all be compliant
with a LEZ standard of Euro Il + RPC by
2007.

4 | The most appropriate legal basis for a
LEZ is a TRO derived from the RTRA
(1984).

The LEZ is also implementable via a
Scheme Order made by TfL under the GLA
Act 1999 and via a Parliamentary Bill. A
LEZ implemented under a Scheme Order
would have to be a charging scheme. A
Scheme Order based scheme can be
implemented for 2007, although further
work on EC law considerations is required.
It is unlikely that a scheme implemented via
a TRO could start before early 2008.

5 | Integrating the LEZ with the Congestion
Charging architecture would not be
technically difficult and would provide a
more cost effective basis for an
enforcement strategy than introducing a
more expensive stand alone
infrastructure.

There would be a high one-off cost of
building LEZ requirements into the CCS
technical infrastructure. It is unlikely to be
economic or commercially desirable for TfL
to vary its contract with the service provider
for a 2007 implementation. The
requirements could be included in the
2008/2009 re-let at marginal cost.

6 | Foreign vehicles should be included in
the LEZ.

There are no common European standards
for certifying the fitting of retro-fit equipment
to vehicles. Not all foreign vehicle VRMs
can be read by ANPR cameras. Foreign
vehicle registration information is not
available electronically. All non-UK
vehicles will therefore have to register with
TiL.

7 | The emission criteria recommended
were:

2007 — Euro Il + RPC

2010 — Euro lll + RPC or

2010 — Euro Il + RPC and vans >
10yrs.

Emission criteria should stay the same as
Feasibility Study for 2007 but a higher
standard should be revisited as an option
for 2010 as the air quality benefits are
greater for NO, and the market is evolving
to potentially make Euro 1V vehicles more
readily available to operators than
previously envisaged.
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The conclusion of this review is that the likely earliest a Low Emission Zone for London
could be implemented is in October 2007 via a Scheme Order. This route is more within
TfL's control and has less risk of slippage than the TRO enabled scheme. This programme
assumes a revision to the Transport Strategy but no Public Inquiry and is dependent on
collaboration from DfT for certification and for DVLA recards.

The recommended emission standard for a 2007 launch is Euro Il plus RPC or equivalent.
For 2010 this review proposes that an emission standard of Euro IV and the inclusion of
LGV over 10 years old is considered as this will deliver greater air quality benefits than Euro
Il plus RPC or equivalent. This recommendation is subject to further analysis of the air
quality benefits, including the effect on CO, emissions, and further consultation with DfT,
operators and manufacturers.

We estimate that, subject to further modelling of air quality and health benefits and the cost
to operators, there will be an overall cost associated with implementing a Low Emission
Zone in London. However, the objective of reducing illnesses caused or exacerbated by air
pollution and the need to proactively take steps towards meeting London’s air quality targets
for 2010 may provide an overriding imperative for making Greater London a Low Emission
Zone.
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This report documents the findings of Deloitte’s review of the London Low Emission
Zone Feasibility Study, conducted between November 2004 and February 2005. The
report was complied by Deloitte with specialist input from TRL, Mott MacDonald,
Simmons & Simmons and Cambridge Environmental Research Consultants (CERC).

In July 2003 a Feasibility Study was published that looked in depth at the options for
introducing a Low Emission Zone (LEZ) for London. The work was conducted by a
consortium led by AEA Technology on behalf of the Greater London Authority (GLA),
Association of London Government (ALG), Transport for London (TfL), Department for
Transport (DfT) & Department for Environment, Food & Rural Affairs (DEFRA). This
study built on the London LEZ Feasibility Study Phase | which was undertaken in 2001
by the ALG and the GLA.

The Phase Il study analysed the options for the operation, enforcement, implementation,
emission standards and funding for a London LEZ and also assessed the potential
impacts of a scheme in terms of air quality impact, transport impact, socio-economic
impact, public acceptability and costs, both to the scheme operator and the vehicle
operators.

In June 2004 the Mayor of London was returned to office and stated his intention to
make Greater London a Low Emission Zone from which the most polluting lorries,
coaches, buses and taxis would be excluded. He has since instructed TfL to implement
a Low Emission Zone.

TfL commissioned Deloitte in November 2004 to conduct a high level review of the
Feasibility Study implementation options with the remit to establish how long it would
take to implement a scheme, to review the implementation and running costs of a LEZ
and to identify any significant issues that might prove to be implementation
‘showstoppers’. The results of this study which was completed in February 2005 are
contained in this document.

#

Growing concerns about the impact of air quality on health led to EU and UK air quality
legislation, namely the EU’s Air Quality Framework Directive and the Air Quality Strategy
(AQS) for England, Wales and Northern Ireland. This legislation has introduced targets
for the reduction of air pollutants to levels which will have minimal impacts on human
health.

The EU legislation sets legally binding air pollution targets to be achieved by 2005 for
particulate matter (PM,o) and targets to be achieved for nitrogen dioxide (NO,) by 2010.
The UK legislation sets objectives in terms of both PM;, and NO, for 2005 and 2010,
which Local Authorities are obliged by law to work towards.

Much of London will meet these targets at the required dates. However, without further
action, there are also likely to be considerable areas of London that do not (particularly
in central London and areas alongside the main road network). Some progress is being
made through recent measures to reduce overall traffic levels. However, the greatest
benefit will come from encouraging the introduction of cleaner vehicles into the fleet at a
faster rate than is currently being achieved. Newer vehicles have much lower emissions
because of European legislation implemented over the past decade (known as Euro
standards).
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The Mayor’s Air Quality Strategy is therefore focused on measures that will accelerate
the introduction of cleaner road vehicles across London. In December 2004 the Mayor
unveiled his Taxi Emission Strategy which will require all of London’s black taxis to meet
Euro Il emission standards by 1st January 2008. London’s bus fleet is also being
upgraded to an emission standard of Euro Il + particulate trap by the end of 2005. As
another example, alternatively fuelled vehicles receive a 100% discount on the
Congestion Charge. A Low Emission Zone which would prohibit the most polluting
vehicles from the Greater London area is seen as potentially one of the most effective
ways of encouraging the replacement of old, polluting vehicles with newer, cleaner ones.
Such schemes have been successful in reducing NO, and PMyq levels in several cities in
Sweden and Denmark, and have recently been introduced in Japan.

The Feasibility Study was an extensive analysis of many possible options for
implementing a Low Emission Zone in London. The study looked at:

The geographical area that a LEZ might cover

The vehicle types that the LEZ might apply to

The emission standards that might apply to a LEZ and how these might evolve

The potential timeframes for introduction of a LEZ

The legal basis for the introduction of the LEZ

Enforcement options including manual and automatic regimes

Options for certification and registration for the scheme

The potential costs of implementing a LEZ

The impact on vehicle operators of the introduction of a LEZ

The air quality and health benefits that might be delivered by a LEZ.
The overall findings of the Feasibility Study are summarised below.

Geographical coverage

The Feasibility Study recommended that the London Low Emission Zone should cover as
great an area as possible to maximise the air quality benefits. It was recommended that the
area should extend to the Greater London boundary i.e. incorporate all the London
Boroughs, but that extending it out to the M25 would be too difficult to achieve as it would
require the co-operation of county councils outside London. A LEZ that only extended to
North & South circular would impact a large number of vehicles but the effect of diverted

traffic around the area might reduce the benefits that could otherwise be achieved.

Vehicle types covered

The Feasibility Study concluded that it was most cost-effective for a LEZ to target Heavy
Goods Vehicles, Coaches, Buses and Taxis. This group of vehicles emits more emissions
per kilometre driven than other vehicle types and there are relatively low-cost retro-fit
technologies available that are straightforward to fit to these vehicles. The study
recommended that the scheme be extended at a later date to include Light Goods Vehicles
but that more analysis needed to be done to assess the impact of this on operators, as the

costs could potentially be quite high.

It was not recommended that cars be covered by a LEZ, primarily because of the very large
number of vehicles that would be affected and the fact that the majority of older cars are
owned by low income households and the scheme would affect them disproportionately to

the rest of the population.
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LEZ emission standards
The emission standards that were recommended by the Feasibility Study were:
For 2007 - Euro Il + RPC (or equivalent)

For 2010 - Euro Il + RPC (or equivalent) or Euro Il + RPC (or equivalent) and vans
> 10yrs old.

These standards were assessed to be the most cost effective to implement taking into
account the air quality benefits achieved vs. the cost to the industry to achieve the targets.

The study highlighted the fact that the Reduced Pollution Certificate (RPC) programme
currently only applies to PM;, and not to NO,. It suggested that a RPC or equivalent
certification scheme for NO, would facilitate the move towards NO, based emission
standards in later years and recommended that the potential for such a scheme be
investigated.

Timeframes for introduction of a LEZ

The Feasibility Study estimated that it would take around three years to implement a Low
Emission Zone from the date the go-ahead was given. The report also highlighted the fact
that vehicle operators would need to be given as much notice as possible ahead of the
launch of a scheme in order to plan their vehicle upgrades.

Legal basis for the introduction of a LEZ

Whilst several options where considered for the regulatory basis of a LEZ including
voluntary and negotiated agreements, the study recommended that the LEZ be
implemented through a Traffic Regulation Order under the Road Traffic Regulations Act
(1984). This was deemed to be the most effective way of achieving maximum compliance
with the scheme. The report recognised that TfL has powers to set standards for buses and
taxis under their contract and licensing arrangements and that these could be used to set
emissions criteria in line with the requirements of a LEZ.

Enforcement options

To enforce an LEZ the Feasibility looked at both manual and automatic (i.e. using cameras)
solutions. They concluded that whilst a manual solution would be quick and inexpensive to
implement the level of detection that could be achieved would be low. This would lead to
higher levels of evasion and less air quality benefits.

The study concluded that an infrastructure that used ANPR cameras as well as mobile units
and that also made use of the Congestion Charging infrastructure would be the most cost
effective enforcement solution.

The study recognised that in order to introduce a scheme as quickly as possible once the
go-ahead had been given a manual enforcement regime might be required to start with but
that it would be desirable to move to automatic enforcement as soon as practicable. The
report emphasised that if the scheme were to be extended to include LGVs then automatic
enforcement would be required given the large number of vehicles involved.

Certification and registration options

The Feasibility Study examined a number of potential data sources for building a database
to support the vehicle identification and certification process. The study concluded that
there were limited sources of data for determining the exact Euro standard of a vehicle.
The recommended certification process assigned a provisional Euro rating to a vehicle
based on date of first registration with follow-on processes to refine this estimate and deal
with early compliance, end of series, retro-fits and fuel conversions.

18



LEZ Strategic Review Report Deloitte

The RPC process was put forward as the most robust data source which could be used to
identify HGVs which have had abatement equipment fitted. It was also suggested that the
Energy Savings Trust could be used to identify vehicles funded under the CleanUp register,
thus widening the technology routes to compliance (including NO, Selective Catalytic
Reduction). For vehicles not registered by the Energy Savings Trust a certificate of
conformity from the conversion company was proposed as evidence.

The Feasibility Study suggested that the development of a database of end of series
vehicles would be a labour intensive process and whilst the exceptions were noted in
relation to these vehicles no mitigation was proposed. For Early Compliant vehicles it was
recognised that there was little the organisation could do to identify these vehicles in
advance and so a registration route was proposed.

Impact of a LEZ on vehicle operators

The Feasibility Study recognised that the introduction of a Low Emission Zone in London
would have significant cost implications for vehicle operators and that these costs would
depend to some extent on the strictness of the emission standards set and on how
operators chose to respond. For example some fleet operators might have the option of
moving their older vehicles out of London. Depending on the lead time given running up to
the introduction of the LEZ many operators could plan their vehicle replacement cycles to
accommodate the LEZ.

However the LEZ is likely to have a greater impact on the smaller, London-based operators
who keep their vehicles for a long time and who do not have the option of moving vehicles
out of London. The introduction of a LEZ would also impact the second hand vehicle market
reducing the value of vehicles that did not meet the LEZ criteria and impacting operators
and leasing companies.

Air quality and health benefits

As part of the Feasibility Study extensive modelling was conducted of the predicted air
quality benefits of a London LEZ. The study used the ERG London model for this analysis
with additional modelling for the purposes of comparison also being conducted by CERC
using the ADMS Urban model.

The main pollutants that are a danger to human health are particulate matter (PMy) and
nitrogen dioxide (NOy) and these are the pollutants that would be targeted by a low emission
zone. Improvements with regard to these pollutants can be measured in reduction in
emissions (tonnes emitted from vehicle tailpipes) and air quality concentrations (measured
in ug m®). The EU and UK emission standards are set in respect of air quality
concentrations.

In terms of the benefits that the introduction of a LEZ might bring, the Feasibility Study found
that the LEZ would accelerate the benefits that are being achieved anyway as older vehicles
are replaced with cleaner vehicles. This study found that the benefits of a LEZ are likely to
be lower than had previously been predicted as other initiatives are also having an impact
on air quality e.g. London buses, London taxi strategy

With the emission standards recommended in the Feasibility Study in 2007 and 2010, the
projected reduction in tonnes of PM;y and NOy emissions vs. the baseline ‘do nothing’
scenario are shown in the graphs below which are taken from the Feasibility Study.

19



LEZ Strategic Review Report Deloitte.

NO, Emissions PM,, Emissions

Plus van and taxis (2010)

—=&— Plus van and taxis (2010) Lorries, Bus, Coach

Lorries, Bus, Coach Baseline

In percentage terms the proposed emission standards would give the following reductions
compared with the baseline:

PMjo NOy
2007 -9% -1.5%
2010 (without LGVs) -19% -2.7%
2010 (with LGVs) -23% -3.8%

With regard to air quality concentrations and meeting EU and UK targets the Feasibility
Study found that even the strictest LEZ would not on its own, achieve all the London NO, or
PMy, air quality targets for 2010. However, a LEZ would have a positive impact on the
number of individual locations that would exceed the annual targets. This is because many
areas of London are likely to be close to the air quality targets and even a small reduction in
emissions could have the effect of taking an area below the required threshold.

The Feasibility Study did indicate that there are many factors that could affect the results of
the modelling, for example the meteorology of the year selected as the baseline as
meteorological conditions have a significant impact on air quality. The authors also
recommended that the modelling be revisited if improved emissions data became available
to assess the impact factors such as the increasing proportion of diesel cars in the fleet,
measures to address bus and taxi emissions and the impact of traffic management schemes
on background emissions in London.

The business case for implementing and operating a LEZ

The Feasibility Study estimated that implementing a Low Emission Zone in London would
deliver between £222m and £243m (depending on whether LGVs are included in 2010) of
health benefits primarily through the reduction in the number of respiratory illnesses each
year.

The Study estimated that the 10 year cost of operating a Low Emission Zone that used
Congestion Charging enforcement infrastructure and included LGVs from 2010 was
approximately £80 million, with the set up costs (Capex) estimated at £10m and annual
running costs estimated at £7m.

When the cost to operators was taken into account, the study found that the business case
for a LEZ was more or less neutral for 2007 with the overall cost of operation being about
the same as the benefits delivered.
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This review of the Feasibility Study, undertaken between November 2004 and February
2005, has three primary objectives:

To determine the earliest date that a Low Emission Zone could be implemented

To identify any key issues that might prevent the implementation of a LEZ or that
require further analysis in a follow on phase

To understand what changes have happened since the Feasibility Study that might
impact the design of a LEZ, primarily in terms of emission standards and
developments in abatement technology.

Assumptions

As the timeframe for this analysis has been short, there are some findings from the
Feasibility Study that we have taken as given and have not revisited within this review.
These are:

A LEZ would apply to Greater London area including all the London Boroughs but
not including the M25

A 2007 LEZ would apply to HGVs over 3.5 tonnes, coaches and buses and a 2010
LEZ would also apply to these vehicles as well as potentially to LGVs

There would be some exceptions to the vehicle categories, for example specialist
construction vehicles but we have not done a detailed analysis of what these would
be.

We have conducted a high level review of the vehicle humbers provided in the Feasibility
Study but, unless otherwise stated, we have used the numbers provided.

Feasibility study review workstreams

This review has been divided into five primary workstreams looking at different aspects of a
LEZ, with a focus on determining how the LEZ can be implemented.

Legal. This workstream was conducted by Simmons & Simmons working with TfL
Legal. The objective of this work was to identify the legal frameworks, with their
accompanying legal processes, that would enable the LEZ. The legal process for
establishing a LEZ is the primary factor driving the implementation timescale so it is
important to understand the detail of the legal steps to be gone through to determine
how quickly the LEZ can be implemented. This workstream also looked at EC law
issues including those relating to free movement of goods and/or services and state
aid to determine how these might impact the design of the LEZ.

Emission standards. The purpose of this workstream was to identify how the
industry has developed since the Feasibility Study was written. This included
reviewing the developments in abatement technologies both for PM;q and NOy in
terms of equipment available for different types of vehicles and the emissions
reductions that can be achieved. In particular some of the stakeholders to this study
were keen to see what steps could be taken to reduce NO, emissions as well as
particulates and therefore increase the air quality benefits delivered by the LEZ. This
study has reviewed the emissions criteria recommended in the Feasibility Study for
2007 and 2010 to see whether these should be revised in the light of industry
developments. Deloitte worked closely with TRL on this workstream.

Infrastructure & operations. In this workstream the review looked at the
enforcement options for LEZ, both manual and automatic, and the options for
certification & registration, in particular how to build a database of excluded vehicles.
The requirements for other aspects of the operation were considered, including the
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facility for making enquiries and complaints. The potential options were considered
in sufficient detail to identify any implementation ‘show-stopper’ issues. This
workstream looked at the costs and timescales associated with the implementation
of the enforcement and certification options and developed the overall
implementation plan for the LEZ.

Traffic management. This workstream reviewed the transport numbers in the
Feasibility Study and obtained additional information where available. This data was
used to inform the analysis of the enforcement options. This workstream also looked
at the requirements for signage of a Low Emission Zone. Deloitte was supported by
Mott MacDonald on this workstream.

Stakeholder acceptability. The objective of this workstream was to meet with key
organisations that have an interest or involvement in the London LEZ and to
understand their views and whether these had changed since the Feasibility Study
was written. We were particularly interested in the views of the London Boroughs
whose involvement in the planning and implementation of a LEZ is considered very
important for its success. We met with DfT and Defra who are key influencers at the
European level with regard to EU standards for LEZs. DfT is also responsible for
funding grants for the fitting of abatement equipment to vehicles and for the
operation of the Reduced Pollution Certificate (RPC) scheme. The future of both
grants and the RPC scheme will have an impact on how the scheme can be
implemented. The other important stakeholder group is the vehicle operators who
will have to modify their fleets to meet the requirements of the LEZ.

Business case.  Within this workstream we reviewed the estimated costs of
implementing and operating a Low Emission Zone based on the feasible
enforcement and other technical options evaluated in the Infrastructure and
Operations workstream.

Air quality and health benefits

The scope of this review did not include remodelling of the air quality and health benefits
projected for a Low Emission Zone. However, we asked CERC to review the modelling
output of the Feasibility Study and to comment on the work that would be required to update
this. It is clear that the air quality and health benefits modelling will have to be revisited —
the Feasibility Study itself recommends this is done — as more current data is now available
against which to baseline any LEZ improvements. Modelling will need to take into account
the impact of recent initiatives such as the new taxi emissions strategy and the bus upgrade
programme, which will reduce emissions of PM;, and NO, in London. Against these
measures the impact of increasing numbers of diesel engines in the overall UK vehicle fleet
will need to be taken into account.

Outputs of this review

The main outputs of this review are:

An analysis of the implementation options for the Low Emission Zone taking into
account legal, technical, operational and stakeholder considerations

A review of the proposed emission standards for 2007 and 2010

An assessment of the costs of the recommended option

An assessment of the strategic risks associated with the recommended option

A summary of the views of stakeholders who were interviewed as part of this review

The programme plan for the implementation of the preferred implementation options,
with key dependencies

22



LEZ Strategic Review Report Deloitte

Identified next steps required to take forward the recommendations of this report to
the next stage of implementation planning.

23



LEZ Strategic Review Report Deloitte

This section reviews the Emission standards recommended as entry criteria for the LEZ in
the Feasibility Study, the factors that influence the selection of these standards and changes
that have occurred since the report was published that may change these conclusions. In
particular it considers the potential for tightening the standard for NO, in the light of
advances in abatement technology. It draws upon the findings of a research report
commissioned from TRL," which is included as Appendix C, together with the evidence
gathered from stakeholder interviews during this phase of work. This includes a review of
the available technology which can help vehicles achieve the tighter emission standards,
and the implementation issues which will need to be considered. We conclude with
recommendations for the standards which should be taken forward and additional work
needed in this area.

Since 1990, EU legislation has meant vehicle manufacturers have had to meet continually
tightening emission standards, commonly referred to as the Euro standards. These have
set increasingly tight standards for Carbon monoxide, hydrocarbons (HC), particulate matter
(PM) and Nitrogen oxides (NO,) emissions. They have also mandated more sophisticated
engine management and on-board diagnostic systems which have significantly reduced
emissions. Newer vehicles are therefore generally less polluting than older ones.

By imposing LEZ entry criteria the Mayor aims to exclude both older, more polluting
vehicles, or encourage operators to fit abatement devices that clean emissions to meet the
emissions standard set. It also aims to accelerate the earlier adoption of cleaner vehicles
than would otherwise occur through the natural fleet renewal process. However, as the fleet
is continually improving, the emission benefits achieved through the LEZ reduce if the
introduction date is delayed.

$ 0

Within Greater London, traffic emissions are the major source of NO, and PM pollutants,
contributing 58% of the total NO, and 68% of the total PM;, emissions for Greater
London.> Despite developments in new vehicle design, diesel engines are responsible
for a large proportion of NO,, PM and to a lesser extent, the HC emissions.

The objective of the LEZ scheme is to reduce emissions of NO, and PM;, to assist in
achieving legally binding Air Quality targets set by the EU. These set limit or target values
for 1% January 2005 and 2010. The limit values for 2010 are indicative which are subject to
review, and there are likely to be further targets set for PM,s.

*“A review of the London low emission zone entry criteria”, Turpin K, McCrae | S, Latham S, Barlow T and
Boulter P G, TRL, January 2005

% page 60, “London Low Emission Zone Feasibility Study Phase. Final Report. Issue 3", AEA Technology,
July 2003
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EU directive targets

Pollutant Ave_raging Limit Value Number of To be met by
period ug m* Zﬁggfeddences

NO, Hourly 200 18 1/1/2010

NO, Annual 40 - 1/1/2010

NO, Annual 30 - 19/7/2001
PMyq Daily 50 35 1/1/2005

PMyq Annual 40 - 1/1/2005

EU directive indicative targets (subject to review)
PMyq Annual 20 - 1/1/2010
PMyq Daily 50 7 1/1/2010

UK national objectives

The UK Air Quality Strategy is the key mechanism for implementing the EU directive. This

sets national objectives as:

Pollutant Averaging Limit Number of To be met by
period Value exceedences
ug m3 allowed
NO; Hourly 200 18 31/12/2005
NO, Annual 40 i 31/12/2005
PMyo Daily 50 35 31/12/2004
PMyo Annual 40 _ 31/12/2004
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UK London objectives

In 2002 the UK Government announced new objectives for PM;o which consider London
separately from the rest of the UK. These set reduced objectives for London for 2010,
together with a long-term aspirational objective which will be kept under review, “that the
Mayor and London Authorities should work towards.”

The Mayor’s Air Quality Strategy has recommended introducing a LEZ in order to contribute
to meeting these Air Quality targets.

Pollutant Averaging Limit Number of To be met by
period Value exceedences
ug m* allowed

NO, Hourly 200 18 31/12/2005
NO, Annual 40 ] 31/12/2005
PMy— UK Daily 50 7 31/12/2010
PMy,- London Daily 50 10 31/12/2010
PMp— UK Annual 20 - 31/12/2010
Aspirational Objectives

PM,,- London Annual 20 - 31/12/2015

Following an assessment of various options, the Feasibility Study recommended the
emission criteria that should apply to vehicles allowed entry into the LEZ in years 2007 and
2010.

These standards were based on the Euro emission standards which are set for all new
vehicles, together with the Reduced Pollution Certificate (RPC) to certify particulate matter
reductions achieved by retro-fitting abatement technology to vehicles. The classes of
vehicles that would be allowed into and excluded from the zone are summarised in the table
on the following page.

The Feasibility Study did not include standards targeted at NO, abatement, since NOy
abatement technology was not mature at that stage, and there was no equivalent of the
Reduced Pollution Certificate for this equipment.

The key question to be addressed at this stage is whether the 2010 entry criteria could be
tightened to achieve additional NO, reduction.
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Proposed Emission Criteria for HGVs, buses and coaches from Feasibility Study

Emission Available 2007 2010
standards for From-To® | Ell + RPC (PM) Elll + RPC (PM)
vehicles at
manufacture or equivalent or equivalent
EO - Oct 1993
El Oct 1993 —
Oct 1996
Ell Oct 1996 —
Oct 2001
Ell + RPC (PM)
Ell + RPC (PM + NO,) Allowed
Elll Oct 2001 —
Oct 2006
Elll + RPC (PM) Allowed
Elll + RPC (PM + NO,) Allowed
EIV Oct 2006 —
Oct 2009
EV Oct 2009 -
For LGV

® Dates are shown when all new vehicles have to comply with Euro standards. Early Compliant vehicles

and End of Series vehicles will fall outside these ranges. (source p14: Feasibility Study: Phase 2)
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Since the Feasibility Study was completed, a number of developments such as advances in
abatement technology have occurred, which may impact the choice of LEZ emission criteria.
The table below summarises these developments and their potential impact on the LEZ

entry criteria.

No. | New Developments since Completion of the Impact on LEZ 2010 Entry
Feasibility Study Criteria

1. The early availability of Euro IV vehicles using EGR in | Euro IV standards more feasible.
2004 for both HDV and LDV classes.

2. The conclusion that SCR technology will be used on | Stricter standards and use of SCR
the majority (80%) of Euro IV vehicles introduced in | abatement technology feasible.
2005 (and that this technology will be able to support
stricter Euro V standards) has been confirmed by
manufacturers.

3. SCR abatement technology has been demonstrated as | Retro-fit NO, technology may be
working retro fitted to unmodified engines and fitted | available, but the testing, and
with Particulate Traps, and is in use in selected | operational use in all types of
applications on buses and PSVs. However there is very | vehicle and in older Euro | or Il
little evidence outside these markets. engines, is less certain.

4, RPCs currently apply to particulate matter only. | Without such a certification
According to the Feasibility Study, a NO, based | scheme NO, emission levels can
certification would simplify the approach for enforcing | neither be checked by the LEZ
tighter NOy based criteria towards 2010. It could also | operator, nor their on going
result in much greater NO, benefits, at lower cost, due | operational maintenance
to promising retro-fit technology. approved, so emission benefits will
The Feasibility Study identified the requirement for a be reduced.
certification scheme for NO, abatement technology, and
this report reinforces this requirement. However at
present there is no commitment from DfT to implement
such a certification process.

5. There has been slightly higher than predicted take up of | More vehicles able to enter the
the RPC scheme, although the number of renewals has | zone than in the Feasibility Study.
reduced in the last year.

6. Statements by manufacturers that Euro IV vehicles will | Stricter standards do not have
not suffer a fuel efficiency penalty compared to Euro Il | negative impact on CO, emissions
(although retro fit installations may be impacted). or operator costs.

7. Introduction of German Toll Roads with tolls discounted | Other external factors are driving
for Euro IV vehicles, so encouraging their early | the marketto Euro IV take-up.
availability and adoption.

8. London Buses' research highlights that in urban | Prolonging Euro Il fleet life, or
London conditions Euro Il vehicles may emit more NO, | encouraging these over Euro Il +
than Euro Il vehicles fitted with particulate traps — | RPC or Euro IV could be
leading to the fear that setting a LEZ standard that | disadvantageous from a NOy
encouraged Euro Il vehicles may be detrimental. emissions point of view for some

vehicles.
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No. | New Developments since Completion of the Impact on LEZ 2010 Entry
Feasibility Study Criteria

9. Statement from SMMT and manufacturers that they do | Support from manufacturers for
not favour retro-fit technology as after-fit treatment | Euro based standards, rather than
devices are sensitive to the vehicle driving conditions | retro-fit technology specific ones.
(i.e. may not perform well in urban stop-start conditions) . .

Reinforces need for maintenance
and testing regime.

10. | Consideration from RHA that vehicle operators favour | Support for EURO  based
manufacturer-based standards rather than retro-fit | standards, rather than retro-fit
technology, since manufacturers bear responsibility for | based ones.
their correct operation.

11. | Consideration from RHA and FTA that operators | 2007/08 standards cannot easily
require at least three years notice to enable fleet | be tightened at this stage, but
replacement cycles to be planned. 2010 ones could with sufficient

warning.

12. | EU questions as to the anti-competitive nature of the | Standards should be based on
Stockholm LEZ, being based on Swedish specific | Euro levels or equivalent, not UK
certified abatement technology. specific tests such as the RPC.

13. | Confirmation by DfT that whilst grants will continue this | Operators will bear costs of
year for retro-fit technology, there would not be | meeting the LEZ standards, so are
significant extra funding to extend them to all vehicles, | major factor in determining what
nor could they be maintained once standards were | level can be born.
mandated by the LEZ.

14. | Continuing EU pressure for tighter emission standards | Stricter standards are likely
is anticipated. It is expected that Euro V will require all | beyond 2010; The LEZ criteria
new diesel-powered HDV to be fitted with exhaust gas | may potentially need to be
after treatment devices. Review clauses contained in | tightened in the future.
the latest amending directives require the Commission
to propose further measures beyond 2005/8.

15. | The Commission has indicated that Euro VI standards | Stricter standards are feasible
for HDV engines will enter into force in 2013 (and this | beyond 2010.
date is likely to be challenged to be advanced to 2010).

Some countries are calling for standards that are LEZ entrv criteria mav need review
intended to see diesel particulate filters (DPFs) fitted to bevond 23610 y

most or all diesel vehicles, and some bodies proposing y )

tighter standards from 2008.

16. | To guarantee the use of DPFs may well require the | Future standards may be tougher,
addition of limits based on numbers of particles emitted | or require measures of smaller
per km. Further consideration of this may be necessary | particulates.
after work on such measurement techniques concludes
late in 2004. At present HDV Euro V emission
standards will be enforced from the beginning of 2010
to 2013 (introduced initially in 2008). Euro Standards
beyond 2010 are currently being reviewed by the DfT in
light of abatement technology developments (DfT,

2004).

17. | Implementation of TfL licensing conditions on taxis and | These fleets will meet stricter
buses that ensure they meet the requirements | standards than set in Feasibility
specified. Study.
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No.

New Developments since Completion of the
Feasibility Study

Impact on LEZ 2010 Entry
Criteria

18.

From March 2003, LGV Euro IV vans are specifically
identified in DVLA data.

Could use Euro IV as standard
rather than age for LGV, especially
after 2010.

19.

The Feasibility Study suggests that due to different
abatement technology options, Euro Il heavy vehicles
could emit higher levels of ultra-fine particulate matter
than those vehicles complying with Euro Il standards
(Phase Il Feasibility Study, 2004, p159).

Standards should not encourage
Euro 1l vehicles at the expense of
Euro IV.

20.

A number of cities such as Bath, Edinburgh and Bristol
have included a LEZ as components of their Air Quality
Strategies, although none are as far advanced in terms
of progressing to implementation as London.

In implementing local schemes, there is some interest
in a coordinated approach nationally, since costs to
both scheme and vehicle operators increase if different
administration and emission levels are set. There has
been discussion about national standards for entry
criteria, road signs, and national certification of vehicles
and DfT has engaged with the EU regarding EU LEZ
implementation issues.

London LEZ is setting de facto
national standards. DfT will need
to ensure EU standards, sighage
and coordinated national
approach.

21.

EU Air Quality Limit Values are likely to be introduced
for PM,s.

LEZ standards and underlying
certifications may change during
course of the scheme.

22.

Local authorities such as Greenwich are starting to use
planning agreements to create low emission schemes
when new developments are proposed in their areas.
These typically are stricter than LEZ proposals, but
some opportunity for coordination / simplification may
emerge.

LEZ standards may conflict with
borough standards, SO
coordination may be needed.

23.

DfT working with EU working group on Low Emission
Zones.

EU cooperation is being mooted
for LEZ operation.

In this section we review the equipment available to enable vehicles to meet proposed LEZ
emissions criteria. This introduces the various particulate and NO, abatement technologies
that can be applied, both to new vehicle designs or as retro-fit options to reduce existing
vehicle emissions and focuses on how these technologies have matured since the
Feasibility Study was written.

4.5.1 Engine Design and Emission Standards

In most cases heavy vehicle types operate using diesel fuel, whilst a small proportion
use natural gas which provides significantly reduced NO, and PM;, emissions.

For LGVs the vast majority of current vehicles are now diesel, although LPG variants are
available and older petrol vehicles are still running.
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HGV Euro standards have specified increasingly tight standards for PM and NO,, and more
sophisticated engine management and on-board diagnostic systems have significantly
reduced emissions. However, engines and control mechanisms will need substantial
development to meet future emission standards. Under these circumstances an alternative
strategy is to apply abatement devices to the vehicles’ exhaust system that can both capture
and or breakdown emissions. Whilst all UK petrol cars have been fitted with oxidation
catalysts since 1992, such technology will only be required for heavy vehicles from October
2005 when Euro IV comes into force.

For existing vehicles, after-treatment abatement systems can be fitted in order to reduce
emissions. However, such retro-fit equipment may impact fuel efficiency (and hence
increase CO, emissions) unless designed specifically for the engine to which it is fitted, and
the engine tuned accordingly.

0.5 Euro emission standards
PM reduce permitted vehicle
g/kWh emissions with time.
0.4
1992
0.3
1996
0-29 Abatement
1999 equipment can
0.1- Qi reduce emissions
2008 2005 of older vehicles
2007, el Vo= I II+RPC ”+R@
2010 W—i—— ¥ | ! !
1 2 3| +Nox | & 6 7 8 9
i | abatement | i
E H . NOx g/kWh
LEZ Entry .
Criterion Considered 2010 options 2007
HGV Euro Emission Standards and Abatement Technologies

4.5.2 SCR and EGR for NO, Abatement Technologies

The Feasibility Study considered a number of abatement technologies to meet different
emissions criteria. The following are descriptions of those considered, together with views
on their readiness for roll out:

Selective catalytic reduction (SCR) This NO, abatement system works by injecting
ammonia or urea into an engine’s exhaust stream to chemically reduce NO, emissions into
nitrogen. As of 2005, new heavy-duty commercial vehicles from the major European
manufacturers will be fitted with SCR technology as standard and a consortium of twelve
major European companies has confirmed plans to introduce SCR technology to meet Euro
IV emission standards® and forthcoming 2008 Euro V emission standards. The lead
consortium members DAF, Mercedes-Benz, lveco, and Renault/VVolvo hold around 80% of

* “Industry Initiative to develop NOXx control technology for lorries”, ENDS Report 356, September 2004
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the truck market. Mercedes is expected to launch Euro IV trucks in the UK in early 2005.
We therefore assume that the required urea supply will be available to meet 2010 criteria.

The consortium also cites a 2-5% fuel consumption improvement compared to Euro llI
vehicles. Early SCR technology cited in the Feasibility Study had resulted in a 5% fuel
consumption penalty for Euro 1V, and 7% for Euro V. Increased costs due to urea
consumption will be far outweighed by the benefit in fuel economy of Euro IV vehicles.

One major disadvantage of SCR is that it uses ammonia as a reducing agent which must be
stored on-board the vehicle, and if incorrectly applied would be emitted into the atmosphere.

Whilst this technology is well tested and ready for introduction on production vehicles, its
use in the retro-fit market is far less well advanced. Trials and abatement equipment
manufacturers’ data have demonstrated successfully combining this equipment with
particulate traps fitted to unmodified engines® °, but there is not sufficient operational
experience to determine what fraction of the existing fleet could effectively be fitted with this
equipment. The EST CleanUp register has, to date, only approved this technology on
coaches, buses and taxis.

Further work and testing of such solutions would be required to ensure they are viable.

Exhaust gas recirculation (EGR) involves recirculation of exhaust air back into the
combustion chamber. This reduces the amount of oxygen available for NO, formation. EGR
has been fitted to all light duty diesels in Western Europe for some years, but will not be
used on medium and heavy duty applications until Euro IV standards are introduced in
2005. EGR technology is in competition with SCR systems. Scania have been the first to
market with a Euro IV vehicle, based on EGR technology. This offers comparable fuel
consumption to current Euro 11l vehicles. (Although there is a 3% penalty compared to a
Euro Il engine variant introduced at the same time).

Diesel oxidation catalysts promote the oxidation of hydrocarbons (HC) and carbon
monoxide (CO) into harmless gases. In Western Europe all new diesel light duty trucks and
passenger cars and vans must be fitted with an oxidation catalyst (Phase Il Feasibility
Study, 2003).

Diesel particulate filters/traps (DPF) are the most commonly used types of abatement
equipment in the UK. They convert NO, to NO, in the exhaust stream and use the NO, to
continuously oxidise the particulates that are held on the filter. The efficiency of these DPFs
in reducing PM emissions is typically around 90%. Some new diesel truck models are now
equipped with this type of DPF. A negative impact of these filter types could be the
generation of primary NO,.

Large numbers of DPFs have been fitted as retro-fit devices world-wide,” and have been
fitted and certified in the UK under the RPC scheme. Therefore this technology can be
considered both reliable and feasible.

5 A Review of the London Low Emission Zone Entry Criteria”, Turpin et al, TRL, January 2005

® AECC, “Response by AECC to European Commission Call for Evidence on the technology potential of
achieving the 2.0 g/KWh limit for oxides of nitrogen (NOx) due for application from 2008, as laid down in
Directive 1999/96/EC”, August 2002

" AECC, “Response by AECC to European Commission Call for Evidence on the technology potential of
achieving the 2.0 g/KWh limit for oxides of nitrogen (NOx) due for application from 2008, as laid down in
Directive 1999/96/EC”, August 2002
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4.5.3 Conclusions on Technology Availability

Euro IV vehicle availability

Manufacturers are already producing and delivering vehicles capable of meeting Euro IV
standards, although the certification process is not formally complete. During 2005 the
majority of manufacturers will have Euro IV vehicles on the market, and over 80% will use
SCR technology capable of meeting Euro V for NO,.

Particulate retro-fit abatement technology availability

Retro-fit PM Abatement technology is well advanced in the after market, with many
thousands of vehicles fitted with this equipment in the UK alone. Introducing the LEZ
potentially increases significantly the requirement to fit these devices and, with sufficient
advanced notice, the after market should be able to accommodate the take up of the
devices.

A national certification scheme is in place which ensures this equipment is fitted and
maintained correctly. Whilst this certification scheme legally only certifies an emissions
improvement relative to the original Euro standard of the vehicle, the particulate traps are so
effective that for most Euro | or better engines particulate emissions are reduced to below
Euro IV standards.

NOy retro-fit abatement technology availability

NO, abatement technology is far less well advanced as a retro-fit option. In the UK only
buses and taxis have adopted this in any volume. However, as manufacturers introduce it
as standard technology on Euro IV vehicles now entering the market, the acceptability will
probably increase. An initial action needs to be to ensure that TfL works with abatement
technology manufacturers, the fitters and TransportEnergy to encourage the development of
the necessary supply chain to supply the equipment needed to meet tighter standards. The
continued provision of CleanUp grants to support the development of demonstrators and
certification of engine and abatement technology combinations is critical to this.

Retro-fit NO, technology suitable for light vans and mini-buses is available on the CleanUp
register, and the fitting of SCR NOy technology to 10-15,000 London taxis by 2007
demonstrates a significant step in its introduction. However this still represents a relatively
low volume of units, fitted on a small range of vehicles compared to the total number and
variety of LGVs that may need the equipment to avoid exclusion from the zone. Therefore
the increase in manufacture and fitting capability of these units would have to increase
dramatically to meet the requirements of the LGV market.

No national certification scheme exists at present and without this the correct fitting and
maintenance of the equipment cannot be guaranteed. This certification is critical to being
able to specify tighter entry criteria.

4.6.1 Emission Criteria Evaluation Approach

The earlier and tighter the standards set by the LEZ as entry criteria, the greater the
emissions benefits obtainable. However, raising standards increases the number of
vehicles impacted, the costs operators face in replacing or modifying vehicles, and the
detection and enforcement volumes. In imposing emission standards it is important to
balance the health and air quality benefits against the increased costs the operators face in
replacing or upgrading their fleets.
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The recommended options for a London wide LEZ scheme were based on a balance of air
quality improvements, costs, benefits, and scheme acceptability. These factors depend

upon:-

Vehicles excluded — the composition of the excluded fleet
Air quality benefits achieved

Availability of vehicle technology to meet the standards, for new vehicles and as a
retro-fit option for existing vehicles

Ability to certify, sign, detect, and enforce the standard
Cost to implement and operate the scheme

Costs to vehicle operators to comply.

4.6.2 Emission Criteria General Recommendations

Emission criteria should be Euro based

The input received shows that entry criteria should be based on Euro emission standards if
possible, rather than specific abatement technology since:

This uses a Euro wide standard as the basis of the scheme and so reduces EU anti
competitive issues

It is easier to apply to foreign vehicles, since Euro standards are available on EU
registration documents

It provides technology neutral standards - in line with DfT and EST moves to this
approach — although certification will still be needed to allow retro-fit abatement
solutions to be used, with extension to provide certification of new NO, abatement
equipment

This encourages operators to consider the highest possible Euro standard when
making fleet purchase decisions as soon as the LEZ criteria are announced.

Emission criteria need to be set as soon as possible

Operators need as much notice as possible to ensure they can make appropriate fleet
purchase decisions. Early publicity and announcements can influence the fleet composition
prior to introduction of the scheme. Therefore:

Proposed standards for 2007 and 2010 should be considered and published
together, since this gives operators the notice they need to make informed fleet
purchase decisions

The tightening of standards in 2010 gives more Air Quality benefits, but cannot be
done without the 2007 step. This puts emissions on the public agenda, and
encourages operators and manufacturers to ‘go cleanest’ sooner rather than later

Stricter standards are desirable, provided the socio-economic impact is not too great.
Earlier introduction of cleaner vehicles improves air quality in both NO, and PMy.

Longer term entry criteria beyond 2010

Analysis needs to be carried out for the post 2010 case to assess the potential medium term
nature of a London LEZ, given:

The impact on baseline levels of pollution from early introduction of Euro 1V, V and
potentially VI vehicles

Possible tightening of EU targets, and the aspirational targets set for London in 2015

Possible setting of targets for other pollutants such as PM, s,
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HGVs are responsible for a significant proportion of traffic emissions, despite the low
number of total vehicles. For heavy goods vehicles and buses/coaches, a reduction in PMy,
emissions with each Euro standard can be observed with a larger reduction with Euro IV
vehicles, even relative to Euro Il vehicles.

For NO, emissions, there is only a gradual decrease with each standard, such that a Euro IV
diesel vehicle generally has just under half the NO, emissions of a Euro | diesel vehicle.
This means that the difference in NO, emissions between a Euro | and Euro Il HGV, or a
Euro Il and Euro Ill HGV is not that significant. The benefits are further reduced compared
to predictions based on the standard emissions values, since actual emissions in an urban
context have tended to be greater than the test cycle based predictions. To address this,
the Euro IV standard has added a transient emissions test, to more closely reflect urban
driving conditions; Euro IV vehicles are therefore expected to achieve the predicted
emissions reductions in these urban conditions better than earlier standards did.

Tests by London Buses have found that under test cycles representative of a London Bus
route (MLTB test ®) some Euro Il vehicles can emit more NO, than Euro Il vehicles, rather
than less.

Therefore, whilst selection of a Euro Il standard for HGVs would impact on PM,o emissions,
it would have a smaller impact on NO, emissions. This may even worsen such emissions if
the urban cycle effects observed on buses are repeated in other vehicles. In terms of NOy
reduction, a tighter Euro standard of Euro IV has significant benefits. This reduction is
encouraged by the early introduction, from 2005, of new heavy-duty commercial vehicles
from the major European manufacturers. Such vehicles will be fitted with SCR technology
as standard which will meet Euro IV emission standards®.

In order to reduce both PM;, and NO, levels, a dual abatement technology approach and
alternative would be required. Fitting two pieces of abatement equipment may impact on
the fuel efficiency of HGV vehicles and would also tie the LEZ to a specific technology
combination, rather than a European standard.

Therefore, selection of a Euro standard as a measure of emission standard may be
preferable for HGVs and will gain the greatest reduction of both PM;q and NO,.

4.7.1 Options for HGV Entry Criteria in 2007

In the light of these factors, and the other impacting issues high-lighted in section 4.4 we
have considered three options:-

Euro Il + RPC (PM) or equivalent, as recommended in the Feasibility Study
Euro Il, A lower standard than the recommendation
Euro Il + RPC (PM + NOXx ) or equivalent, a higher standard than recommended

Euro Il + RPC (PM) or equivalent

This is the criteria recommended by the Feasibility Study. We consider that this is
achievable with the impact falling on older trucks only.

The current particulate filter technology and RPC certification process exists and DfT
expects the market to be capable of supporting the volumes of additional vehicles.

As this standard allows currently available Euro Il vehicles into the zone as an equivalent, it
has little impact on the immediate fleet purchasing decisions for operators, and so gives
them time to adjust to the LEZ scheme.

8 “Comparison of Euro Il versus Euro Ill bus NOx”, Lemon, D. , 9 July 2004
® “Industry Initiative to develop NOx control technology for lorries”, ENDS Report 356, September 2004
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However the drawback of this is that it will potentially encourage more Euro Ill vehicles to be
purchased, and so delay the introduction of Euro IV into the fleet parc.

RPC and related Vehicle Excise Duty discounts are designed to encourage early adoption of
Euro IV standard vehicles and become less relevant from 2006 when this is the mandated
standard for all new vehicles. It is therefore possible that the VED structure and RPC
scheme will be reduced, removed or changed during the life of the LEZ. Confirmation will
be needed from DfT that this certification and data from it will be available via DVLA for new
and existing certificate holders until at least 2010.

Other possible options for 2007 are:

Euro Il

A lower standard than the recommendation (e.g. Euro IlI) would have minimal benefits,
impacting on 18% of the vehicle fleet and only exclude the very oldest vehicles, which,
whilst more polluting, may be doing lower mileages. This is therefore not recommended.

Euro Il + RPC (PM + NOy ) or equivalent

Raising the standard in 2007 to Euro Il + RPC (PM + NO,) would deliver greater emissions
reductions, specifically targeting NO, emissions.

This assumes the implementation of a certification scheme to control and monitor NOy
abatement technology, in a similar manner to that currently in place for particulate
abatement technology. We have assumed certificates would be issued for vehicles fitted
with NO, abatement technology which reduces emissions to levels which are at least better
than the next higher Euro standard. i.e. a Euro Il + RPC (PM + NO,) would exceed Euro llI
levels of both PM and NO, emissions (but will still only achieve Euro Il levels on all other
emissions.)

Establishing such certification procedures will be challenging, given they would need to be in
place nationally by 2006 to allow operators to be ready for the introduction of the LEZ. It is
also unlikely that the retro-fit NO, abatement technology market would be ready to cope with
this increase in demand, given that at present the technology has only been tested in a
limited range of vehicle types.

Even if this certification process is in place, this standard would impact 42% of the fleet, so
the cost to operators would be unacceptably high

Our conclusion is therefore that this is not thought to be feasible.

4.7.2 Options for HGV Entry Criteria for 2010

In the light of issues highlighted in section 4.4 we have considered three options for the
2010 HGV Entry Criteria:-

Euro Il + RPC (PM) or equivalent, the entry criterion recommended in the Feasibility
Study

Euro IV or equivalent, a higher standard than recommended
Euro IV, allowing Euro Il + RPC (PM + NO,) and Euro Il + RPC (PM + NO,) or
equivalent, a higher standard than recommended.

Euro IV or equivalent

Setting the standard as Euro IV or equivalent™ would have greatest impact on both NO, and
PM;, emissions. However a standard based strictly on Euro IV standards and not permitting

1% Option C in TRL Paper in Appendix C.
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older vehicles even if fitted with abatement technology, would exclude 59% of the fleet, and
is unlikely to be commercially viable for operators.

In practice therefore a Euro IV standard would require NO, abatement technology to be
available and certified in order to permit older vehicles to be modified to enter the zone.

The number of vehicles excluded completely would depend upon how strictly the emission
criteria are defined when specifying “Euro 1V or equivalent.” If this is interpreted strictly as
meaning “vehicles which exceed Euro IV levels for both PM;o and NOy emissions” then only
Euro Il vehicles fitted and certified with abatement technology would be allowed to enter the
LEZ. This is because the certification process records the relative improvement in
emissions compared to the original engine class, rather than the absolute emissions level
and only guarantees one Euro standard higher than the original engine.

Whilst Euro 1l or pre-Euro Il vehicles fitted with a particulate trap typically will have
reductions in particulates likely to exceed Euro IV, this is not the case for NO, abatement,
where emission levels will depend upon the specific engine technology and abatement
equipment used. Therefore some Euro Il vehicles fitted with NO, abatement technology
would not be able to meet strict Euro IV NO, emission criteria. This standard would
therefore restrict entry to Euro IV or Euro Il + RPC (PM + NO,) vehicles, or vehicles re-
engined with Euro IV engines.

Euro 1V, allowing Euro Il + RPC (PM + NO,) or Euro lll + RPC (PM + NO)™

A slightly less strict criterion could be set based on allowing vehicles with Euro II or Il
engines fitted with certified abatement technology that meets or is near to Euro IV levels into
the zone. This would mean that all vehicles entering the zone would be equivalent to Euro
IV for PM;, and at least better than Euro Ill levels for NO, emissions.

This would allow greater use of abatement equipment, prolong the useful life of some older
vehicles, and support those operators who have already taken steps to clean up their fleet,
and so reduce operator costs. This would achieve similar levels of NO, emissions benefits
to a strict Euro IV criterion, and greater PMy, benefits as traps almost eliminate PMyg
emissions completely.

This approach would mean that a small number of Euro Il vehicles which do not quite reach
Euro IV standards for NO, would be allowed into the zone, whilst some pre Euro Il vehicles
fitted with abatement technology would be excluded even though they may potentially be
cleaner than Euro IV. The latter cases may need to be dealt with on an exceptions basis.

A LEZ scheme with emissions criteria of Euro IV with allowed certified abatement solutions
would result in:

60% of rigid HGVs, 50% of articulated HGVs, and 70% of coaches being affected by
the scheme: however abatement technology can be applied to the majority of these
vehicles and an early notification period enables operators to plan fleet purchases in
plenty of time.

Manufacturers being encouraged to introduce Euro IV vehicles early into UK market,
and operators encouraged towards early adoption of Euro IV vehicles (moving more
purchases in 2006/2007 to Euro IV) so having an earlier positive impact on
emissions.

Significantly reduced NO, emissions
Some reduction in CO and HC emissions

1 Option B in TRL Paper in Appendix C.
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Potentially, less emphasis placed on the use of abatement technologies, whilst
permitting their use if they are available and certified to meet equivalent Euro IV
emission levels

Provision of a standard that may be more acceptable to the EU, as it is applicable
European wide

Provision of a standard that does not directly depend upon RPC or TransportEnergy
certification, although is far easier and cheaper to administer if these are available.

Our conclusion for 2010 HGV Entry Criteria is that some of the operational barriers to
implementing a tighter Euro IV standard have reduced, in that the abatement technology is
more mature, available on production vehicles and cheaper to implement and operate.
However, questions regarding retro-fit technology and its certification nationally are still to be
resolved and remain a barrier to providing a cost effective solution for operators. To
address these issues will require the support and commitment of government, without which
a tighter NO, abatement standard is not practicable in 2010.

4.7.3 Recommendations Regarding 2007 HGV Entry Criteria

Euro Il + RPC (PM) or equivalent remains the tightest, feasible standard for HGVs in 2007. It
brings forward the replacement of some of the oldest vehicles by some five to seven years.
Introducing this standard will impact on 42% of the fleet. Emissions could be reduced by
113 tonnes for PM and by 291 tonnes for NO,.

The required particulate filter technology and national certification process exists and DfT
expects the market to be capable of supporting the volumes of additional vehicles requiring
retro-fit.

As the emissions impact of the Euro Il and Euro Il + RPC (PM and NO,) options are
currently not known, further air quality analysis is required in order to enable a full
comparison of options. The above options will also require further consultation with
operators in order to understand their acceptability, particularly for those options where 42%
of the fleet is affected. It is recommended that both these pieces of work are carried out in
the next phase prior to making a decision on the 2007 entry criteria being made.

4.7.4 Recommendations Regarding 2010 HGV Entry Criteria

Extension of the criteria to strengthen NO, reductions is desirable, and makes Euro IV the
most attractive standard from an emissions point of view. Since the Feasibility Study was
completed, the introduction of production Euro IV standard vehicles using both EGR and
SCR technology has commenced, and SCR abatement technology has been selected for
London taxis and buses. This demonstrates progress towards this technology becoming a
feasible, proven option.

Stating the emission criteria in terms of Euro IV standards provides a European wide
standard approach which should be acceptable to the EC, and encourages the early take up
of Euro IV vehicles by fleets, if LEZ entry criteria are announced as soon as possible.

However for this standard to be viable for operators, a NO, abatement retro-fit approach is
required, to provide operators with an economic option for prolonging the service life of
existing vehicles. These retro-fit systems need to have been tried, tested and certified on a
wide variety of vehicle and engine types (as is currently the case for particulate traps.)

At present, this certified NO, abatement technology is only available in the taxi and bus
market, for a limited range of engines which have been certified by the EST to receive
CleanUp grants, and whose maintenance and operation is controlled through TfL licensing
conditions. At present there is no testing of fitting or correct maintenance of NO, abatement
technology for other types of vehicle. This would be required nationally in a similar manner
to the current RPC for particulate traps provided by VOSA.
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This requires that government support the introduction of such a national certification testing
process, which TfL could not achieve on its own. Specific actions required are to:

Continue and extend of the CleanUp certification by EST for NOy abatement
equipment, and/or provide equivalent certification testing by VCA. This certification
procedure would need to commence this year if retro-fitting technology is to be
readily available in 2007 to enable operators to start fitting it to vehicles in time for
the 2010 deadline, and this in turn requires continuation of the CleanUp grant
funding to encourage operators and equipment manufacturers to undertake these
demonstration trials

Establish national certification tests of fitting and operation of the NO, abatement
equipment, in a similar manner to the RPC certificates issued by VOSA for PM
technology. This is important since emissions could be made worse if the wrong
equipment is fitted, or if it is not fitted, maintained and operated correctly

Provide mechanisms by which this certification information can be provided to TfL,
through DVLA registration records or otherwise.

Without this certification control, emissions benefits cannot be certain, and without further
trialling support, the abatement technology may not become widely available. It should be
noted that the requirement for a national NO, certification approach applies to any entry
criteria set which is stricter than Euro Ill + RPC (PM).

We therefore conclude that Euro IV should be taken forward as the standard for 2010, with
certified retro-fit abatement solutions fitted to Euro 1l or Euro Il engines as permitted
alternatives, but that the feasibility of this entry criterion depends upon the successful
outcome of critical pieces of further work to:

Achieve government support for the certification and testing of retro-fit NOy
abatement technology

Achieve government support for continuing to support the development of retro-fit
technology for NO, abatement

Re-model emissions, benefits and operator costs to show that the health benefits
achieved justify these costs.

This needs to be completed as soon as possible since ensuring that standards are
announced as early as possible is essential both to minimizing these costs to operators, and
to achieving maximum benefit from the LEZ.

Should this further study conclude that a NOyx abatement certification and development
programme will not be supported by Government, then the impact on operators is likely to
be too great and the Feasibility Study recommendation of a 2010 standard of Euro Il + RPC
(PM) should be taken forward.

Should this further study conclude that Euro IV is technically viable and a NO, abatement
certification scheme will be supported by the government, but that operator costs are too
high, a number of options could be considered to reduce these costs. These include:

Implement the Euro Ill + RPC (PM) based standard in 2010, and then tighten the
standard to Euro IV at a later date (e.g. 2013). The implication and additional costs
of additional standards would need to be considered

Phase introduction of the standard by adding an age-based restriction in addition to
the Euro standard allowed in the zone, providing a maximum age for a given
standard of vehicle

Continuing to provide grants for abatement technology, targeting these at the
operators most impacted.
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Diesel vans are a major traffic source of PM;y emissions, both on a national and urban
basis. If DPF technology were to be applied to this vehicle category, then their contribution
to PMy, concentrations would be negligible.

Total NO, emissions from diesel vans are similar in terms of road traffic source
apportionment to that from diesel cars. The technological difficulties of reducing NO, from
vans are similar to that for cars. However, the economic considerations are much greater
since vans are sold in much lower numbers than cars. In addition, there is generally a time
lag between new technology appearing on cars and when it is available on vans - again due
to economic considerations. It is assumed that NO, limits graded by vehicle weight will
continue to be necessary for vans.

The Feasibility Study recommended an age-based criterion. Since the Feasibility Study was
completed, a new LGV vehicle classification has been introduced which would allow Euro IV
vans to be identified. We have therefore considered the option of using an emission based
criteria for vans.

4.8.1 An Age Based LGV Entry Criteria from 2010

The Feasibility Study recommended an age-based approach, banning all LGVs greater than
10 years old from the zone. This would mean that 21% of petrol LGVs and 13% of diesel
LGVs would be excluded from the LEZ in 2010.

Age-based exclusion criteria are logical since road side emission test evidence is that older
vehicles are more polluting than younger ones, generally through poor maintenance and
operation. These represent gross polluters, contributing disproportionately to emissions.
Implementation is relatively straight forward since age is easier to determine than emissions
class, for both UK and foreign drivers.

The downside is that potentially cleaner vehicles, such as vehicles certified to higher
emission standards, retro-fitted with abatement equipment, LPG vehicles, and vehicles
which have been well maintained and are not polluting would also be excluded. The Euro
standards specify a durability threshold of 100,000km (which is expected to be increased to
160,000km from Euro V*?) so any age threshold should take as a minimum the average time
taken to reach this mileage.

A fixed age excludes well maintained vehicles, and particularly vehicles which were early
examples of stricter standards or Exceptional Environmental Vehicles (EEV), despite the
fact that they actually meet the desired emission standards. This may require exemptions to
the age limit based on emissions class or certification.

An age based approach may also not be favoured by the EU.

Strengths

It is easy to implement for both UK and foreign vehicles, since date of registration is
readily available from registration documents

This approach tackles the older vehicles that road side testing by VOSA
demonstrates to be the worst emission offenders

It provides a rolling introduction, so reducing the “bow wave” impact of banning such
a large volume of vehicles from London

It improves the average age of the London fleet so improving fuel efficiency and all
emissions, but is likely to ‘export’ older, dirtier vehicles outside the zone.

'2 DfT Discussion Document, Future Vehicle Emission Standards — 2010 and Beyond, AQF4/04
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Weaknesses

It does not relate directly to emissions — early Euro 1V vehicles would be excluded,
for example, even though they may be cleaner

There is nothing the operator can do to prolong the life of the vehicle

The vehicles are likely to move out of London thereby increasing polluting vehicles
outside the zone and doing relatively little to improve the overall UK fleet.

Whilst excluding older vehicles, it does not promote the early purchase of cleaner,
less polluting vehicles and so does not improve the overall UK fleet population.

It assumes the continued tightening of vehicle emission standards, whilst the future
of Euro standards beyond Euro VI is not certain

It requires an extensive registration and enforcement approach to deal with
exceptions.

4.8.2 An Emissions Based LGV Entry Criteria from 2010

For HGVs the Euro classification of UK vehicles is not easily obtained from registration data.
However for LGVs a specific Euro IV registration class has been introduced since the
Feasibility Study was written. This would give a means of identifying and excluding vehicles
automatically. This was introduced in March 2003, so if we assume from the Feasibility
Study that a ten year life is a viable minimum age for exclusion, we could combine this with
a Euro IV standard from 2013 onwards, or from 2015 to tie in with EU targets.

Strengths
It relates the exclusion to emissions

It provides a means for operators to enter the zone by fitting abatement technology if
they wish

It encourages the earlier introduction and purchase of cleaner, higher emission
standard vehicles.

Weaknesses

It requires access to information about emission standards which is not available
from DVLA for all vehicles. Only Euro IV LGVs registered after March 2003 are
identifiable from DVLA records

It would require a testing and certification approach for exemptions

If brought in from 2010, vehicles seven years old or greater would be excluded. This
is a more severe criterion than recommended, excluding some 64% of vehicles.
Since abatement solutions are not as readily available for these vehicles, this would
be a significant increase in the number of vehicles excluded permanently compared
to the age based approach

It is not yet clear how Euro V or better LGVs would be classified by DVLA, so the
future of this classification is uncertain.

Our conclusion is that due to the restricted certification data available this approach is not
practical in 2010. However if the LGV restriction were to be delayed (say to 2013) this
would become an effective approach, since then the criteria would remove vehicles younger
than ten years, which were less than Euro IV, whilst allowing older Euro IV vehicles to enter
the zone.

41



LEZ Strategic Review Report Deloitte

In addition the age based approach remains the easiest approach to explain and implement,
although the diverse nature of the wide range of LGV operators is likely to lead to objections
and alternative approaches may need to be retained for consideration.

4.8.3 Recommendations Regarding LGV 2010 Entry Criteria

The age based approach is easier to implement, understand and apply across both UK and
foreign vehicles for this class, although does not encourage early take up of cleaner
vehicles.

The major question is the impact to operators, both in terms of the cost impact and the
number of vehicles to be replaced or retro fitted before the scheme is introduced. The
impact on SMEs and owner operators raised particular concerns from Boroughs and DTI,
and the economic impacts are not well known. Further modelling and investigation is
required, including investigation of targeted assistance.

Should these costs be too high then the option of delaying introduction of the LGV ban till
2013 or 2105 could be considered, by which time an emission based criteria is easier to
implement both for UK and UK vehicles.

Exemptions for less polluting vehicles, Environmentally Enhanced Vehicles (EEV), based on
a Euro standard should be considered.

The next phase of the LEZ Implementation should undertake the following tasks with regard
to Emission Criteria:

Re-model emissions and benefits for a longer period, to assess the case for inclusion
of NO, abatement. This modelling of the volumes of each vehicle class, and sub
classes to be excluded

Provide a more detailed model of the operator costs, in particular the impacts on
depreciation and costs of early introduction of newer vehicles into the fleet

Work with DfT, EST and VOSA to determine the future options for certification of
retro-fit abatement technology, continuing the current EST CleanUp database to
certify this equipment is needed

Gain a clear position from DfT on the future funding of EST, grants and the role of
these grants promote development of NO, abatement technology

Gain a clear position from DfT on the future of the RPC scheme, and any likely
changes to it or VED that may limit our ability to rely on this for identifying vehicles
with particulate abatement.

Undertake updated detailed modelling of the socio-economic impacts of the
standards. A study of the depreciation, operating costs, and impact of the emission
standards is required. This is particularly true for LGV

Investigate with TfL, Boroughs and DfT the impact of a LGV scheme on SMEs and
owner operators, and the potential for any assistance that can alleviate this

Any future tightening of the LEZ entry criteria after 2010 would need to be planned
and announced in good time. Consideration should be given as to the longer term
intentions for the scheme, particularly modelling the longer term aspects in light of
the 2015 London Air Quality Targets

Based on this modelling and assessment, decide on the appropriate entry criteria for
the Low Emission Zone in 2010 such that the criteria for 2007 and 2010 can be
announced at the same time.
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The Feasibility Study focused on the making of an order under section 6 of the Road Traffic
Regulation Act 1984 (“RTRA 1984") as the most appropriate legal basis for a LEZ.

Discussions during this further assessment have identified two additional possible legal
routes for the introduction of a LEZ: a TfL sponsored local Bill (something which the
Feasibility Study only considered as a means of decriminalising an order made under
section 6 of the RTRA 1984), and a charging order scheme under the GLA Act 1999 (which
was the basis for introduction of the Congestion Charging scheme). These additional
options were also considered in this assessment. The options have been assigned
numbers 1 - 4 (with Option 2 split into 2A and 2B) and are summarised in section 5.2 below.

Legal issues associated with each of these options have been assessed by Simmons &
Simmons and TfL's Legal Department including the issues (if any) raised by:

The procedure to be followed in implementing a particular option
The enforcement regime under an option
Legislation protecting nature conservation sites protected under UK and EC law

Legislation on strategic environmental assessment (SEA) and environmental impact
assessment (EIA)

The overall time required to implement an option

The requirement to erect signs to indicate the presence of a LEZ
EC and UK air quality legislation

EC free movement issues

State aid implications

Providing any necessary funding for the LEZ

The Human Rights Act 1998

Flexibility for the future extension of the LEZ.

This section sets out the legal options potentially available for implementation of the LEZ.

Option 1

Option 1 is a TfL sponsored Bill. TfL has a power to promote a local Bill in Parliament under
section 167 of the GLA Act 1999. Such a Bill could contain all the relevant provisions for a
LEZ or could provide a basic framework and allow for regulations to be made containing
detailed provisions. A LEZ introduced under a Bill would prohibit specified polluting vehicles
from entering the zone.

Option 2

Option 2 is the making of an order or orders under section 6 of the RTRA 1984 (Traffic
Regulation Order - TRO) by TfL and the Boroughs that apply to all roads throughout Greater
London, with the exception of some private roads. A LEZ introduced under a TRO would
prohibit specified polluting vehicles from entering the zone.
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There are two variations of option 2:

Option 2A — is the making of a single TRO by TfL and the Boroughs with the consent of the
Secretary of State in respect of roads for which he is the traffic authority;

Option 2B — is the making of a number of TROs. One by TfL to cover GLA roads (including
GLA side roads) and trunk roads (again with the consent of the Secretary of State) and one
by each of the Boroughs for the other roads within their areas.

Option 3

Option 3 is the making of a single TRO by TfL covering the GLA roads (including GLA side
roads) and trunk roads only. Borough roads would not be covered.

Option 4

Option 4 is the making of an order by TfL (that is confirmed by the Mayor) under section 295
and Schedule 23 of the GLA Act 1999 to create a charging scheme. A LEZ introduced
under a charging scheme would not prohibit vehicles from entering the zone, but would
impose a charge on specified polluting vehicles that would be high enough to act as an
economic deterrent. It is envisaged that the cost to non-compliant operators would be
substantial. The precedent for a fine of £500 for contravention of the LLCS exists.

) *

Although TfL does have the power to promote private Bills in Parliament with the Mayor's
consent, private Bills cannot generally be promoted to achieve an end that can be achieved
under current legislation. A Bill might therefore be rejected by Parliament if it is considered
that other options exist for the creation of a LEZ. This Option may therefore only be
practical should there be insurmountable problems in implementing a LEZ by other means.

The Bill would be able to contain provisions detailing all aspects of the LEZ or it could
instead set out a framework for the LEZ and allow for the specific details to be prescribed in
orders or regulations made under the Act. Of these two options the latter would provide for
greater flexibility in developing the details of the LEZ, but as these regulations or orders
could not be finalised and made until after the Act was passed, a considerably longer period
of time would be required to implement the LEZ.

In any event the timing of this process could be longer than that involved for the other
options. If TfL were to promote such a Bill, the Parliamentary process would not be able to
start until after 27" November 2005, that being the next date upon which TfL would be able
to deposit a Bill. Such a Bill would almost certainly take more than 18 months to get through
all the legislative stages of both Houses of Parliament. Furthermore, work could not
commence on implementing the LEZ until after the Act was passed because, until that time,
it would not be possible to be certain exactly what the Act (if enacted) would allow for.

It must also be noted that, in order to meet the requirement to have the Bill deposited in
Parliament by 27" November 2005, the detailed provisions of the LEZ would have to be
developed much earlier than under the other options. The details of the proposed LEZ
would have to be developed sufficiently early to allow for adequate consultation on the draft
Bill before it is deposited in November - a period of consultation of approximately three
months would be appropriate.
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TfL does already intend to promote a Bill in 2005 covering a variety of matters and
provisions relating to the LEZ could be contained within this Bill rather than needing to be
contained in a separate one.

5.4.1 Procedural Issues

No single body currently exists which is empowered to make a TRO that covers all roads in
Greater London. The Secretary of State, TfL and the Boroughs are each responsible for the
making of TROs covering the roads for which they are the traffic authority (although it is
possible for local traffic authorities, including TfL and the Boroughs to make TROs for roads
for which the Secretary of State is the traffic authority, if the Secretary of State consents to
this). If the LEZ is to cover all roads in Greater London, then TfL and each Borough will
need to make a TRO encompassing their respective roads and the trunk roads. This could
take the form of separate orders made by TfL and each Borough or a single order made
jointly by TfL and the Boroughs.

One order for all — Option 2A

It would be feasible for the Boroughs and TfL to make one TRO rather than each Borough
having to make its own order (see below). Local Authorities (which in this instance include
TfL) are able to enter into arrangements to delegate the discharge of any of their functions
to another local authority. This would allow the Boroughs and TfL to delegate their order
making function to one single authority and that authority could then (with the consent of the
Secretary of State for his roads) make a TRO that covers all the roads in Greater London.
By preference, the body delegated the order making function would be TfL.

However, putting in place an agreement which is satisfactory to TfL and all the Boroughs is
likely to be a significantly difficult and time consuming exercise and may not provide a robust
structure. The integrity of a LEZ implemented by means of an agreement between TfL and
the Boroughs will depend on the number of Boroughs that commit to it. The TRO could be
vulnerable to Boroughs withdrawing from the LEZ either during the planning and
implementation process or after commencement. Any withdrawal could also give rise to the
need for additional signage along the new zone boundary which could involve significant
expense. It is impossible to be precise as to the number of withdrawing Boroughs that
would result in the disintegration of an effective LEZ because it could depend on their
location, but it is thought that withdrawal of five or more Boroughs could have this effect.

There are only limited steps that TfL could take to minimise the risk of Boroughs withdrawing
from the LEZ either during the planning and implementation process or after
commencement. TfL may be able to negotiate suitable provisions in an agreement,
committing the parties to a minimum term (although probably no more than two or three
years), and/or specifying financial consequences for withdrawal over the longer term.

The Mayor does have powers under Part IV of the GLA Act 1999, which would enable him
to encourage Borough councils to participate in the LEZ and there are also powers in Part IV
of the Environment Act that may assist. However, the exercise of these powers would
introduce significant additional complexity and time to the process. An amendment to the
Mayor’s Transport Strategy would be required.

Separate orders by each traffic authority — Option 2B

There are reasons to suggest that it could be extremely difficult to implement LEZs across
Greater London if each Borough and TfL were required to make their own individual orders
covering the roads for which they are the traffic authority. If each traffic authority was
required to make individual orders it would be difficult to manage co-ordination of the
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drafting of the orders, the consultation on them and the public inquiries that would be
required for each order. There could be considerable costs involved in installing appropriate
signage at the boundary of each separate zone, and significant difficulties in operating and
enforcing the separate zones. It has been concluded on the basis of the issues identified
above that Option 2B would not be viable and this option has not been considered further.

5.4.2 Timing

The timing of Option 2A will depend on whether the Boroughs are supportive of the
introduction of the LEZ. The procedure for making a TRO is lengthy and will almost
certainly involve, as a statutory requirement, a public inquiry and the time-table will probably
need to accommodate an additional period of at least nine months between processing the
objections and making the order.

All Boroughs are supportive of the LEZ

If in May 2005 the TfL Board decides to go ahead with the LEZ by way of a single TRO
made by TfL pursuant to an agreement between TfL and the Boroughs, then the earliest
date that it could reasonably be expected that the TRO could be made by would be July
2007 taking into account a revision to the Transport Strategy.

The broad outline of the time line would be as follows:
Decision made to go ahead in May 2005

Between May and March 2006 TfL would need to formalise the case in favour of the
LEZ and consult with the Boroughs on it. As part of this and to enable the
consultation with Boroughs to be meaningful TfL would need to produce a draft TRO,
draft environmental report and draft a suitable agreement. The output of this stage
would most of the Boroughs signing up to the agreement. If it was decided to amend
the Transport Strategy this amendment would be made during this period

Between April 2006 and August 2006 TfL would finalise the draft TRO and consult on
it with stakeholders and the public. This would include a three month period of public
consultation in line with TfL's approach to major consultation exercises rather than
the 21 days statutory minimum consultation required for making a TRO. Any
notification to the European Commission of a draft technical standard would be made
once the draft TRO was finalised (see section 1.7.8 below)

As it is expected that the consultation will result in objections, a public inquiry will be
required. A public inquiry process could be expected to take approximately nine
months, the Inspector’s report therefore being given to TfL in May 2007

Analysis of the report and the responses to the consultation and making any
changes to the draft TRO could be expected to take a further two months, meaning
that the TRO would be made in July 2007

Go-live would be February 2008.

Some Boroughs are not supportive of a LEZ

If in May 2005 the TfL Board decides to go ahead with the LEZ by way of a single TRO
made by TfL pursuant to an agreement entered into by the Boroughs and TfL, then the
earliest date that it could reasonably be expected that the TRO could be made by would be
April 2008 if a critical number of Boroughs resisted entering into such an agreement.

The broad outline of the time line would be as follows:
Decision made to go ahead in May 2005

Between May and March 2006 TfL would need to formalise the case in favour of the
LEZ and consult with the Boroughs on it. As part of this and to allow the consultation
with Boroughs to be meaningful TfL would need to produce a draft TRO, a draft
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environmental statement and draft agreement. If at the end of this time period a
significant number of Boroughs had not agreed to sign up to the agreement the
Mayor would be able to take the following steps

The revision to the Transport Strategy will be completed by March 2006

Between April 2006 and December 2006 guidance on Local Implementation Plans,
and the Local Implementation Plans themselves, could then be amended requiring
Boroughs to enter into the agreement

Between January 2007 and May 2007 TfL could finalise the draft TRO and consult
on it with stakeholders and the public. This would includes a three month period of
public consultation in line with TfL's approach to major consultation exercises rather
than the 21 days statutory minimum consultation required for making a TRO. Any
notification to the European Commission of a draft technical standard would be made
once the draft TRO was finalised (see section 5.7.8 below)

As it has to be assumed at this stage that the consultation will result in objections,
and a public inquiry will be required. A public inquiry process could be expected to
take approximately nine months, the Inspector’s report therefore being given to TfL in
February 2008

Analysis of the report and the responses to the consultation and making any
changes to the draft TRO could be expected to take a further two months, meaning
that the TRO would be made in April 2008

Go-live would be November 2008.

)

*

A third option in terms of making a single LEZ TRO is for TfL to act alone in making a TRO
that only applies to GLA roads and GLA side roads. These roads carry a significant
proportion of London’s traffic and it might therefore be argued that, by prohibiting polluting
vehicles from these routes, it will discourage such vehicles from coming to Greater London
at all. Boroughs would be able to opt into the LEZ by making their own TRO for their roads.

However, this option is not recommended as there are alternative routes that vehicles would
be able to take that would avoid using GLA roads and side roads completely. It would be
difficult to place enforcement cameras in a way that would deter drivers from crossing GLA
roads even if they do not drive along such roads.

Another significant reason why this approach is not recommended is that the requirement to
place signs at every point where a Borough road intersects with or becomes a GLA road
would be extremely burdensome. It is estimated that the number of such intersections might
be as many as 4,700. Additionally, if Boroughs were to opt in by making their own LEZ TRO
the system might become quite fractured and complicated to administer (especially if the
individual TROs were worded and / or enforced differently.)

! ) *
5.6.1 Procedural Issues

Under Schedule 23 to the GLA Act 1999, TfL is empowered to make a Road User Charging
Scheme Order (a “Scheme Order”) that covers all of Greater London. Under this option TfL
would have sole responsibility for implementing the LEZ. The procedure for making a
Scheme Order is set out in Schedule 23 to the GLA Act 1999.

The GLA Act provides that the Authority may hold an inquiry, or cause an inquiry to be held
for the purposes of any order containing a charging scheme (paragraph 4(3)(b) of Schedule
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23). This discretion is exercisable on behalf of the Authority by the Mayor (paragraph 2 of
Schedule 23).

5.6.2 Timing

If in March 2005 the Mayor decides to revise the Transport Strategy to provide specific
support for going ahead with the LEZ by way of a Scheme Order, then the Scheme Order
could be made by March 2007, at the earliest, if a public inquiry is not required. If a public
inquiry is required then the earliest date the Scheme Order could be made would be
January 2008. The broad outline of the time line would be as follows:

Decision of the Mayor to commence a revision of the Transport Strategy to provide
additional support for a LEZ made in March 2005

Between April 2005 and March 2006 a revision to the Mayor’s Transport Strategy
would be developed, consulted on and finalised, and a SEA conducted

Developing, consulting on and making the Scheme Order could be expected to take
from April 2006 until March 2007, if the Mayor decides that a public inquiry is not
required

Go-live would be October 2007

If the Mayor decides that a public inquiry is required then approximately nine months
will be need to be added to the time line, so that the Scheme Order would be made
in January 2008 go-live would be August 2008.

5.7.1 Amendment to the Mayor’s Transport Strategy

An amendment to the Mayor's Transport Strategy would not be expected under Option 1.
Whilst an amendment to the Mayor’s Transport Strategy to include specific support for a
LEZ is not legally required for either Option 2A or 4, such an amendment would be
desirable. The consultation on such an amendment would provide useful input into the early
development of the proposals and would narrow the focus of any subsequent public inquiry.
An amendment to the Transport Strategy would be “highly preferable” under Option 2A if
Borough participation had to be encouraged via the LIPs process.

5.7.2 Enforcement

Under all of the options, a civil enforcement regime is available. Any penalty or charge will
have to be set at a level that is reasonable having regard to all the circumstances of the
scheme. The fact that the UK is required to meet air quality targets under EC legislation will
be a relevant circumstance in this context.

5.7.3 Nature Conservation

It does not appear that the proposed LEZ would be incompatible with the requirements of
the Wildlife and Countryside Act 1981 or require an “appropriate assessment” of its impacts
on designated nature conservation sites. However, this should be confirmed with English
Nature.

5.7.4 SEA and EIA

It should be assumed that a Strategic Environmental Assessment (“SEA”) will be required in
the event of a revision being made to the Mayor’s Transport Strategy and/or the London Air
Quality Strategy. It is not expected that Environmental Impact Assessment (“EIA”) would be
required in relation to implementation of the LEZ under any of the options, but TfL will need
to consider in any event what level of environmental information will be required to support
the LEZ implementation process.
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In addition to the time and cost involved in preparing the necessary report, SEA would
require probably 12 weeks’ consultation prior to any revision of the Mayor’'s Transport
Strategy. It cannot in principle be ruled out that the outcome of a SEA exercise might be a
conclusion that a LEZ is not desirable, since the whole purpose of SEA is to inform, and
therefore potentially to affect, decision-making. This point aside, SEA does not, by itself,
render any of the Options unfeasible. However, the incremental effect of any time required
to prepare a compliant environmental report, and to carry out consultation, taken together
with other factors, such as a need for a public inquiry, will need to be taken into account in
selecting the preferred Option.

5.7.5 Signage

Currently no traffic signs exist to cover the concept of a LEZ. Under Options 2A and 4, the
Secretary of State would therefore need to be asked to approve new traffic signs (including
road markings). As a minimum it is likely that traffic signs will be required at every entry
point into the LEZ and outside the zone to provide advance warning to drivers that they are
approaching the LEZ boundary. As TfL and the Boroughs have no powers to force
surrounding traffic authorities to accept advance warning signs on their roads, this is a
matter that would need to be negotiated with such authorities. Under Option 1, signage
issues could potentially be dealt with specifically in the TfL promoted Act, although it is more
likely that signage issues would be dealt with under existing legislation in the same way as
under Options 2A and 4.

5.7.6 Actions Required by the Secretary of State

Actions are required by the Secretary of State under each of the options. Under Option 2A
these are: making of a TRO or consent to making of a TRO in relation to trunk roads, listing
of a new offence as decriminalised, and approval of LEZ signs. Under Option 4 these are:
consent to the Scheme Order extending to trunk roads, approval of a 10 year plan for
application of the proceeds of the scheme and approval of LEZ signs. Under Option 1 the
Secretary of State will need to approve LEZ signs unless signage issues are addressed in
the TfL promoted Act.

5.7.7 EC/UK Air Quality Legislation

Nothing has been identified in EC or UK air quality legislation which would undermine the
feasibility of the LEZ — indeed, this legislation is a supporting factor, in that a LEZ would
represent a major contribution to compliance with it, and failure to comply with the EC
requirements carries the risk of infraction proceedings and even the possibility, in the long
run, of a fine being imposed on the UK. This legislation also contains direction-making
powers exercisable by the Mayor in respect of the Boroughs’ air quality functions, which
would be of particular relevance where the LEZ would contribute to avoiding the
contravention of the Air Quality Framework Directive in respect of areas of poor air quality
within a Borough.

5.7.8 EC Law Issues

As the detailed proposal is developed, certain aspects may have to be justified as being
necessary and proportionate to the environmental and health aims of the measures, to
ensure that they are compliant with free movement rules in the EC Treaty.

The entry criteria for the LEZ may also need to be notified to the European Commission as a
technical regulation, which could have timing implications. Member States are under an
obligation to notify the Commission of any draft technical regulation which does not merely
transpose the text of an international or European standard. This is so that the Commission
can examine whether or not the technical standard adopted may operate so as to hinder
trade.

There may also be issues relating to Option 4 due to EC legislation and new proposals in
respect of the imposition of infrastructure-related user charges on heavy goods vehicles.

49



LEZ Strategic Review Report Deloitte

This issue will have to be considered further in the light of ongoing EC developments in this
area.

5.7.9 State Aid

Any grant or other financial incentive made available to vehicle owners/operators to enable
them to comply with the LEZ either by facilitating the purchase of a new vehicle or of retro-
fitting an existing one will raise State aid issues. Notification of the relevant measure to the
European Commission for clearance is likely to be required.

&

There are no apparent legal issues in relation to TfL receiving funding towards the
implementation and operation of the LEZ.

No human rights grounds of challenge have been identified to date which would be
expected to have a realistic probability of success in the absence of procedural improprieties
in the implementation process, or the imposition of wholly disproportionate penalties for
contravention. Under Option 1 a declaration that a Bill is compatible with Convention rights
would be required, and at present there is no reason to consider that an appropriately
drafted Bill could not be the subject of such a declaration.

+

There is flexibility for future extension of the LEZ to other vehicle classes and emission
standards under all of the options.
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The operation of a LEZ requires four primary customer facing business processes:

Identification — the process of pre-determining which individual vehicles (by VRM) are
allowed into or are excluded from the zone based on emission standards. This requires the
creation of a database containing the VRMs of either all vehicles allowed into the zone or all
vehicles excluded from the zone.

The database is built taking a feed from DVLA using an age-based criterion to derive the
baseline of included or excluded vehicles. However, there will be vehicles which meet the
required emission standards included in this baseline through the fitting of abatement
equipment or vehicles that have complied with the Euro standard early. The registration and
certification processes are required to enable identification of compliant vehicles that cannot
be identified from the data available directly from DVLA.

Registration — where the emissions class of a compliant vehicle cannot be
determined automatically via DVLA, the vehicle is required to be registered directly
with TfL in order to be removed from the database of excluded vehicles or added to
the database of allowed vehicles. TfL will have to be notified of vehicle compliance
through submission of authorised documents. The authorised documents for retro-fit
vehicles are “certification” documents showing that their abatement equipment has
been fitted by an authorised fitter. The authorised document for Early Compliant
vehicles is the Certificate of Conformity from the manufacturer stating the emission
standards of the vehicle. Most retro-fitted vehicle can currently be identified directly
from DVLA records because they claim VED discounts, and this is recorded by the
DVLA.

Certification — the fitting of abatement technology has to be regulated to ensure that
abatement equipment is fitted by qualified fitters and that the equipment is
maintained. A certification function is currently operated by VOSA who manage the
Reduced Pollution Certificate scheme on behalf of DfT. RPCs are currently only
issued for the fitting of Particulate Traps. The scheme is incentivised by the VED
reductions available for vehicles that hold a RPC. A certification process will always
be required to support a LEZ for as long as it is possible for vehicles to be made
compliant with LEZ standards through the fitting of abatement equipment. This
process should be handled at a national level and therefore is not suitable for
management by TfL.

Detection — detecting and recording that an individual, prohibited vehicle is within the
defined LEZ. This can be carried out either manually or automatically using camera-based
technology.

Enforcement — identifying vehicle owners and operators of prohibited vehicles found within
the zone and enforcing a Penalty Charge Notice (PCN) against them.

Customer Service — the registration and enforcement processes require a customer facing
service to enable queries, payments and complaints associated with the operation to be
handled.

The components of these operational processes are outlined in the following diagram.
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These operational processes are discussed in the remainder of this section. The options
put forward in the Feasibility Study for how each process should work, plus any additional
options identified, are evaluated and a recommendation put forward for each process. We
have also identified issues and further work required.
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Enforcement of the LEZ is dependent on the availability of a list of vehicles that are either all
allowed into the zone or are all excluded from the zone. This enables the identification of
non-compliant vehicles from the list of those which have been detected within the zone.

The creation of a database to support LEZ enforcement is based primarily on the output of a
DVLA feed using an age-based criterion, derived from the introduction date of the Euro
Standard. To generate a first cut list of vehicles, the DVLA output would contain all vehicles
at or newer than the required Euro standard.

The use of an age-based criterion to generate this list gives rise to a number of exceptions
which cannot be identified on the basis of the DVLA data alone. These are:

Vehicles fitted with abatement equipment
End of Series vehicles

Early Compliant vehicles

Alternative fuel vehicles.

The primary consideration in the development of this database is whether it will be a list of
included vehicles, as proposed in the Feasibility Study, or alternatively a list of excluded
vehicles. In addition, the method by which exceptions are handled also needs to be
considered. These exceptions apply regardless of whether an inclusions or exclusions
database approach is adopted.

7.1.1 Options Proposed in Feasibility Study
Inclusions database

The Feasibility Study proposed the creation of an “inclusions” database recording details of
all LEZ compliant vehicles in order to support the Vehicle Identification process. The
proposed method for developing this database involves obtaining an extract of all vehicles
from the DVLA at or newer then the Euro Standard and assigning a provisional Euro rating
to all target vehicles, based on date of first registration. This list is then refined based on a
set of exceptions databases holding data on End of Series, Early Compliant, Retro-fitted and
Alternative Fuel Vehicles.

The Feasibility Study suggested that these exceptions databases would be pre-populated in
advance of the scheme go-live. In order to achieve this, interfaces were proposed with the
VCA to identify End of Series vehicles and with the DVLA for vehicles fitted with abatement
technology. For alternative fuel vehicles and Early Compliant vehicles the Feasibility Study
proposed a direct LEZ registration route.

The vehicle details captured through the detection process would be compared against the
inclusions database in order to identify the non-compliant vehicles that have entered the
LEZ. The Feasibility Study recognised that the amount of information held in this database
would be large and that it would contain a number of non-relevant vehicles as their
approach included holding information on all compliant vehicles including private cars. They
proposed that the set of captured vehicles could be streamlined using vehicle classification
or registration suffix as a screening filter in order to reduce the number of non-relevant
vehicles.

As the inclusions database would hold details of all compliant vehicles, this would facilitate
the issuing of permits to all HGVs and coaches allowed into the LEZ, if the method of
detection required this.
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7.1.2 Additional Options

In addition to the option of an inclusions database outlined in the Feasibility Study, we have
proposed the development of an exclusions database which captures details of non-
compliant rather than compliant vehicles.

Exclusions database

The generation of this database would be similar to that proposed in the Feasibility Study.
This proposed exclusions database approach applies an up-front filter to the DVLA data in
order to return only those vehicles whose date of first registration indicates an emission
standard below the requirement of the LEZ. This provides a target group of vehicles which
might be excluded. This list is then refined through a registration process through which
vehicle owners and operators must prove compliance in order to be removed from the
database.

Whilst the same target group of exceptions (End of Series, Early Compliant etc) must be
identified to build an exclusions database as for an inclusions database, we propose that,
apart from End of Series vehicles, a registration process be adopted in order to identify and
remove these vehicles from the exclusions list. This places the onus on the vehicle owners
and operators to prove compliance with the LEZ.

The development of an “exclusions” database can also be used to support a targeted
publicity campaign, identifying and contacting this set of vehicle operators to notify of
potential non-compliance in advance of a LEZ go-live and encourage registration of
compliant vehicles.

7.1.3 Evaluation

The following table provides an evaluation of the options outlined above, identifying how
each benefit can be used to support the London LEZ.

Inclusions Exclusions
Database Database

Enables identification of compliant and non-
compliant vehicles

Supports manual and automatic enforcement

Optimises the process for identifying non-compliant
vehicles from list of detected vehicles (i.e. database
is smaller, supports PDA and intelligent camera use)

Supports a targeted publicity campaign ensuring
that non-compliant vehicles are advised, giving them
advance warning of the need to take corrective
action.

7.1.4 Issues

End of series vehicles

Our assessment of third party interfaces has determined that the VCA interface is not a
feasible source of information to support the identification of End of Series vehicles. The
information held by the VCA relates to families and classes of vehicles as part of the Type
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Approval process, not individual vehicles as required by the LEZ. Whist it may be possible
to link Type Approval numbers with vehicles via the DVLA interface, a workable process;
which could be implemented to support an early go-live has not been identified at this stage.

If a solution cannot be found, the extent of this impact will vary depending on the Euro
standards adopted as the number of End of Series vehicles is not consistent from year to
year. For an implementation using Euro Il + RPC as a standard, up to 2,500" non-
compliant HGVs may be able to enter the zone. For 2010, the total number of these
vehicles will be higher if the scheme is extended to include LGVs.

7.1.5 Recommendation for Building the Database

We recommend an exclusions database is implemented as it will be a smaller list that an
inclusions database, thus optimising the daily comparison with the list of detected vehicles.
In addition, the exclusions database will support a targeted publicity campaign towards the
operators of vehicles which will not be compliant with the LEZ.

We recommend that the VOSA managed RPC programme is used to enable the
identification of vehicles fitted with VOSA-approved abatement technology through their
DVLA VED classification. This will enable these vehicles to be identified automatically and
removes the requirement for these vehicles to register their details directly with TfL.

7.1.6 Further Work Required
The following activities are recommended for the development of the exclusion database:
Further analysis of options for identifying End of Series vehicles.

Further discussions with the DVLA to identify, plan and cost any additional work
required to support the interface with TfL.

The registration of vehicles with the LEZ is required to handle the exceptions outlined in the
previous section hamely:

Vehicles with abatement technology fitted
Early Compliant vehicles
Alternative Fuel vehicles.

The number of vehicles that have to be registered directly with TfL can be minimised by
using the RPC process to facilitate the automated identification of vehicles with retro-fitted
abatement technology fitted through DVLA data. European equivalent certifications should
be used where available to identify foreign vehicles that are compliant.

The process diagram below identifies the key sub-processes involved in registration. This
section provides an overview of how these processes work to support the identification of
compliant vehicles which can then be removed from the list of excluded vehicles. The
Feasibility Study did not document a proposed end-to-end registration process.

'3 Derived from production statistics for 2000 — National Statistics Office — as reported in SMMT Press
Release February 2003. Reported volumes of commercial vehicles were discounted by 75% (average
proportion of vans in the commercial fleet). Final figure based on % of production that is sold into the UK
market as opposed to output produced for export markets. 2,500 represents the potential national
number of End of Series vehicles. It is expected that only a proportion of these would operate within
London.
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Register vehicle and validate data

This process involves the receipt of a registration form with supporting authorised
documentation. The incoming applications are opened, scanned and information on the
registration form is entered into the system either manually or using optical character
recognition technology. The supporting documentation is also scanned and linked with the
registration record in the system.

The authorised documentation is reviewed to ensure that it is complete and provides
adequate evidence of compliance.

Process bulk registration and validate data

Bulk registrations support the submission of a number of vehicles and their authorised
documents in a single application. This will reduce the administrative overhead for the
operators of large fleets. Bulk registration of vehicles is not considered to be a key
requirement for the start of the scheme, however the introduction of LGVs in 2010 will
increase the number of potential registration candidates within each operator’s fleet. It is
also expected that the number of Early Compliant vehicles will rise in 2010 if the LEZ is
extended to include LGVs.

Approve/reject registration

Once the authorised documents have been reviewed, a decision is made as to whether
sufficient evidence of compliance has been provided. Cross-referencing with external
sources may be required to validate this decision.

For Early Compliant vehicles the format and content of Certificates of Conformity will vary
across manufacturer, however all should state the emission standards of the vehicle.

If a registration application is rejected, the reasons for rejection are recorded and a return
communication sent to the operator. For bulk applications, this communication will refer
only to those vehicles which have been rejected.

Applications which require further evidence are held on the system and a request for further
evidence sent to the operator. During this period any PCNs due to be issued to the vehicle
are put on hold, pending the completion of the registration process. If the registration is
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approved the PCNs are cancelled and the system updated. If the registration is
subsequently rejected the PCNs are issued to the operator. This process will be subject to
strict timescales in order to ensure that any PCNs are issued within the legal timeframe.

Approved registrations are recorded on the system and a return communication is sent to
the operator. If registrations have to be renewed annually, for example vehicles fitted with
abatement technology will require annual renewal, these are stated on the letter to the
operator and the relevant time period is recorded in the system.

Vehicles with approved registrations will be removed from the exclusions database.

Cancel registration

If the operator does not submit the required evidence prior to the registration expiration date
the registration is cancelled for that vehicle. The vehicle is then added to the exclusions
database and PCNs are issued from that point forward if the vehicle is detected in the zone.

Handle registration appeal

There may be instances where appeals are made against rejected registration applications.
Clear business rules and clear routes to compliance for vehicles requiring registration will
minimise the number of appeals received.

7.2.1 Issues

Sizing of registration operation

It is expected that the majority of vehicles registering for the LEZ will do so in advance of the
scheme launch, causing an initial bow wave period, with annual peaks for renewals. If the
RPC route can be used to automatically identify vehicles via DVLA data, then the volume of
vehicles that need to be registered is smaller and limited to Early Compliant vehicles.
Extension of the scheme to include LGVs may result in a higher number of registrations,
however again, only for those vehicles which cannot be identified via DVLA data

Pre-funding registration

In order to facilitate early implementation TfL may need to pre-fund the setting up of the
registration process, which needs to be in place some six months prior to go-live, to allow
operators sufficient time to amend their vehicles and register.

Registration interfaces with other schemes

The registration process should seek to avoid where possible the duplication of registration
processes for vehicles that are already required to register with Congestion Charging and
London Lorry Control Scheme.

Interfaces should be developed if possible to ensure that Congestion Charging and LLCS do
not issue permits or receive payment for vehicles that are not allowed into the LEZ.

Any publicity and websites for these schemes should contain relevant information about the
LEZ and should contain links to a LEZ website.

7.2.2 Recommendation

The process steps outlined above provide an outline view of how LEZ registration could
work. This process will need to be refined and the business rules for handling each vehicle
type defined.

7.2.3 Further Work Required

The following activities are recommended for the next phase of work to develop the
registration process:
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Initial volume analysis, capacity planning and bow wave planning will need to be
carried out in order to determine the volume of registrations anticipated. This will be
necessary in order to inform the procurement and costing of the operation. This is
dependent on the resolution of issues that determine the size of the registration
operation, namely understanding how many compliant vehicles can be identified
automatically

Information sharing arrangements will need to be discussed with other schemes.

Where the emission standards of a vehicle cannot be determined automatically from the
DVLA and an operator has to register the vehicle directly with TfL, a certificate that proves
compliance with LEZ entry criteria is required. This applies to vehicles that are older than
the date of the Euro standard but which through early compliance, or the fitting of abatement
technology, meet the LEZ emission criteria.

The diagram below outlines the key process steps involved in the certification of vehicles.
The certification processes currently available to support the LEZ are the RPC programme
managed by VOSA on behalf of the DfT and the Type Approval process carried out by the
Vehicle Certification Agency (VCA). The Feasibility Study outlined a number of additional
sources through which compliance could be validated (e.g. VIN numbers, MOT test records)
however the above have been selected as they utilise existing, nationally recognised
programmes.

Certification

C-040
Renew vehicle
certification

C-010
Test vehicle

C-050
C-020 Update

Issue certification certification
database

C-030
Maintain approved
retrofit equipment

list

CL-060
Assign vehicle
classification

7.3.1 Reduced Pollution Certificate

The Reduced Pollution Certificate programme is funded by DfT and managed by VOSA and
enables operators to prove they have fitted and maintained emission abatement equipment
which allows them to claim a VED discount for treated vehicles. The RPC programme only
applies to the fitting of particulate traps and VOSA specifies the allowable engine/equipment
combinations. The RPC for a vehicle has to be renewed annually with the vehicle having to
undergo a VOSA approved test to ensure the equipment is maintained to the required
standard.
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The Reduced Pollution Certificate is accepted as evidence by DVLA that a vehicle qualifies
for a VED rebate. This tax incentive was introduced to encourage early adoption of Euro IV
level engines. Once Euro IV becomes the mandated standard for new vehicles from 2006
the scheme will be limited to certifying the retro-fit of older vehicles.

In 2001 the emission standards that had to be achieved were tightened, but vehicles already
issued with a RPC could retain the certification based on the original emission levels, even if
they did not meet the new tighter standards. As this vehicle population is likely to be very
small (due to the low number of certificates issued prior to 2001) it is recommended that no
special measures will be necessary to identify them, other than excluding vehicles that do
not meet the Euro Il + RPC standard.

The link between the RPC programme and the DVLA VED classes enables vehicles that
hold a RPC to be identified through the DVLA interface. As discussed previously, this will
facilitate the automated identification of these vehicles and remove the requirement for
these vehicles to register directly with the LEZ.

7.3.2 Type Approval and Certificates of Conformity

In order to register Early Compliant vehicles, their emission standards need to be verified.
Manufacturers can certify that a vehicle meets specific emission standards, based on the
VCA vehicle type approval process. This information is provided to operators as a Certificate
of Conformity and can be used to provide evidence of emission standards for Early
Compliant vehicle registration.

7.3.3 Issues

Future of the RPC and reduced VED programme

The reason for having a RPC scheme diminishes beyond 2006 once new vehicles are Euro
IV standard. It will only exist to support the renewal of existing certificates. If the RPC
process were to cease there would be no means of formally certifying the retro-fitting and
maintenance of particulate traps. The EST could provide a list of vehicles that had received
grants to fit abatement equipment but they do not certify the ongoing maintenance of the
equipment. Also, if DfT withdraws the funding of grants for meeting the requirements of a
LEZ, as it has indicated it will, this source of data will no longer be available. It is critical that
the future of these programmes is discussed and clarified with DfT.

One alternative is for TfL to implement a London LEZ certification process. However, this
would be a significant undertaking and would require testing and approval processes to be
implemented and the appropriate infrastructure put in place. Therefore, it is not considered
to be a realistic option.

Inclusion of a NO, emission standard for the LEZ

If the emission criteria for 2010 are tightened to address NO,, including moving to a Euro 1V
standard, a certification scheme would be required for NO, abatement technology. This has
a wider use than supporting the LEZ in London, since it will encourage adoption of this
abatement technology nationally.

The Feasibility Study suggested that if the emission standard for 2010 required NO,
abatement, the current RPC certification procedure should be extended to cover emerging
NOy abatement technology. Our recommendation is also that DfT considers extending the
RPC scheme, since this would provide a national capability to certify NO, abatement
equipment. DfT has indicated however, that there are currently no plans to extend the RPC
scheme beyond its current form. Also, RPC is a statutory scheme and primary legislation
may be required to amend it.

In the absence of a RPC-type certification programme for NO,, the Energy Savings Trust
maintains a database of vehicles which have had NO, abatement equipment fitted through
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grant funding. However, this programme may need to be extended to provide for regular
inspections to ensure the equipment is being operated reliably. Enforcing this process may
require road-side testing and checking of installation and certification paperwork. DfT has
also indicated that grant funding is unlikely to be available to help operators meet the
requirements of a mandatory scheme such as a LEZ.

If a suitable NO, certification process was established, it would need to link the issue of a
certificate to the DVLA database. This link would enable both the PM and NO, standards of
the vehicle to be identified from DVLA provided data. If this was not the case, either an
additional interface and data matching process or direct registration, with TfL, of all certified
vehicles would be required.

Certification for abatement technologies not approved by the RPC programme

The list of particulate abatement equipment approved by VOSA for RPC does not include all
technologies available in the marketplace and is a sub-set of the approved technologies
funded through the EST CleanUp programme. Vehicles with abatement technology fitted
that is not included in the list of RPC approved combinations may still be eligible to travel in
the zone if their emission standards meet the LEZ criterion. Ideally, the VOSA list would be
extended to cover more technology options, therefore providing a single route to LEZ
compliance for vehicles fitted with abatement technology. This will need to be discussed
with DfT.

Increased volume of RPC certificates required

Currently operators of vehicles in 3.5t to 7.5t classes get a VED discount which is worth less
than the cost of the annual RPC test. This may have deterred operators of vehicles in this
class from applying for a RPC and registering with the DVLA. Currently, it is estimated that
46,000 certificates are renewed each year with 4,000 new applicants annually.
Implementing a LEZ that mandates RPC as the only route for certifying retro-fit technology
will force more operators to obtain a RPC. This will increase the number of new applications
and annual renewals that need to be processed as part of the RPC programme. VOSA will
need to be able to handle this increase in volumes in order to minimise the number of PCNs
issued to vehicles that meet LEZ emission criteria.

7.3.4 Recommendations

It is recommended that the national RPC and Type Approval certification programmes are
continued. A meeting with DfT is required urgently to establish their commitment to the
provision of such a scheme, similarly, discussions are required as to the feasibility of a
national certification programme being implemented for NO, emissions in the future. If there
are no plans to introduce NO, certification on a national level then we would recommend
that alternative certification options are explored before a commitment can be given to a NO,
standard in 2010.

It is considered essential that the RPC and Type Approval processes are continued to
provide the certification mechanisms that the operation of a LEZ would require.

7.3.5 Further Work Recommended

The following activities are recommended for the next phase of work to determine the future
of the certification programmes:

Investigate the proposed plans for the RPC programme and EST grant programme
with DfT

A policy decision on the mandating of RPC certification for operators is required.
This will need to be discussed with DfT and the DVLA and a consultation held with
operators on the approach
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Determine the likelihood of a national NO, certification programme and the linking of
this with a reduced VED incentive programme.

The Feasibility Study identified that foreign vehicles would have to be covered by the LEZ,
but did not explore implementation details. Currently, there is no EU wide information-
sharing programme in relation to registration information for foreign vehicles and there is no
method by which compliance with LEZ emission standards can be validated automatically
for each vehicle. Automated reading of foreign vehicle VRMs is not straight forward either,
as the syntax of many VRMs cannot be interpreted by the cameras. Manual intervention is
required to identify the VRM.

Identification of the Euro emissions class, age, and certified abatement technology for non
UK vehicles will require direct registration with TfL by the operator until non UK vehicle
registration data is available from national registration bodies.

At present, DVLA has data-sharing agreements with some EU states for enforcement and
policing purposes. These arrangements are used by TfL to enforce other traffic regulations
such as parking and Congestion Charging and similar arrangements should be possible for
LEZ.

7.4.1 Issues

Potential low volumes of foreign vehicle registration

There are concerns that low volumes of foreign vehicle registration will be experienced due
to the observed low success rate for foreign vehicle enforcement for Congestion Charging
and other traffic offences. Use of data held by other organisations to assist in identification
of the target vehicle groups and to support collection of data on foreign vehicles is
recommended where possible. These sources include Congestion Charging, the London
Lorry Control Scheme and from 2007/8 the HMCE Lorry Road User Charging scheme, all of
which currently (or propose to) hold data on heavy goods vehicles.

The percentage of foreign vehicles making repeat journeys into the UK is low, with DfT
surveys indicating 59% making fewer than one journey per month into the UK. This implies
that there may be a lower take up for registration, as vehicles would be required to register
for relatively few journeys.

Lack of consistent authorised documentation to support registration

The vehicle characteristics that form the basis for the LEZ restrictions, e.g. weight, length,
age or “emission class” can be found in the vehicle registration certificates. Which are
mandatory for commercial vehicles to carry in some, but not all member states. However,
according to Council directive 1999/37/EC concerning registration documents for vehicles,
some information, e.g. information on the exhaust and sound emissions is voluntary, so may
not be available. Where countries do require such data in their national registration
certificates, this could be used as evidence to support LEZ enforcement. Again this non-
mandatory data may, like UK data, only be available for certain classes or ages of vehicle,
since retrospective collection of data is not performed.

DfT could support an amendment of the directive, making it mandatory for vehicle
registration documents to contain information on a vehicle’s Euro standard. However, it is
unlikely that a complete data set will be available in the timeframe required, certainly for
implementation of a LEZ in 2007, and alternative sources of this data will therefore be
needed for some or all countries.

61



LEZ Strategic Review Report Deloitte

Registration of vehicles fitted with abatement technology from foreign countries

There is no standard European approach to certifying emissions of vehicles fitted with
abatement technology or retro-fitted with an engine conversion. If the London LEZ were to
specify a separate UK standard for this technology this would have to be notified to the EU.
This may trigger challenges if it were felt to restrict the free movement of goods/services (as
has happened in Stockholm which used, for a period, specified Swedish test standards to
certify its LEZ). The application of Euro IV standard would simplify this activity.

There are a number of other EU countries which already restrict vehicles based on
emissions, and which therefore must require vehicles to have certified emissions
documentation. The recommendation is to investigate the equivalent standards that exist,
and which could be referenced as equivalents, to provide simplified certification evidence for
foreign vehicles — for example the Stockholm LEZ and the German motorway tolling scheme
(Maut).

As abatement systems and vehicle engines are not country specific, the CleanUp register
can be used to identify abatement equipment that is allowed, although means of certifying
that this is fitted to the vehicle in each country would be required to support registration and
renewal. However, the CleanUp register is unlikely to hold details of vehicles which are not
common in the UK, and the EST does not currently have an official role in giving advice on
or certifying combinations for non-UK vehicles.

Anti-competition challenges

It should be noted that any process that favours either foreign vehicles through a reduction
in entry criteria, or puts them at a disadvantage, should be avoided as it risks a challenge.
EC law relating to the free movement of goods/services may prevent a certification or
classification approach which excluded foreign vehicles because they could not provide UK
registration or certification evidence.

Initial analysis of the legal issues that may arise, with regard to the registration and
certification of foreign vehicles for the LEZ, indicate that none of these should be
insurmountable.

7.4.2 Recommendations

In the absence of an EU-wide information sharing programme, a registration process for
foreign vehicles wishing to enter the LEZ is required. It is recommended that prior to
scheme go-live a publicity campaign is run, focusing on all UK ports, to encourage foreign
vehicle registration.

The DVLA should be asked to assist in identifying sources of information from other national
vehicle registration sources through their existing cooperation and information sharing
routes. We envisage that this data may not be complete or available for all countries and so
alternative data sources should be investigated. Current information sharing arrangements
focus on enforcement rather than certification. These include Congestion Charging, London
Lorry Control Scheme, and commercial foreign debt recovery agencies.

7.4.3 Further Work Required

The following activities are recommended for the next phase of work to support the
identification of foreign vehicles:

Detailed analysis should be undertaken of the sources of information available for
identifying the age and emission classes of foreign vehicles. Schemes in place in
other countries to certify the retro-fitting of abatement equipment should be
investigated, as well as the ability to use these sources to support the registration of
foreign vehicles for the LEZ
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DFT support for EU-wide registration and enforcement sharing, and the mandating of
the provision of Euro standard classification on registration documents, should be

sought

The legal issues and regulatory environment of the recommend approach need to be
explored further.
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Vehicle detection is the method by which details of vehicles travelling within the zone are
captured, compared with the exclusions database and an evidential record created for non-
compliant vehicles. It has been assumed that the LEZ will operate these processes on a 24

by 7 basis.
In the diagram below we have identified the main processes required to support this
function.
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Within the Feasibility Study two options for vehicle detection and identification were
considered. The options were:

Manual capture

The Feasibility Study proposed that manual enforcement, similar to that used by the London
Lorry Control Scheme (LLCS) operated by ALG TEC should be considered. This implies that
a permit system will be in operation and that vehicles which are excluded from the zone
would be manually spotted and enforced by operators on the street. This approach, without
the use of cameras was considered a faster, cheaper way of achieving the LEZ and had the
advantage that it could help identify cloned, forged or swapped registration plates.

In Section 7 it was concluded that a list of excluded vehicles, rather than a list of compliant
vehicles, should be implemented. As a result of this, issuing permits to a list of compliant
vehicles is not considered to be the best approach. Alternative approaches to manual
enforcement have been identified, and are evaluated below. An option exists to incorporate
Borough parking attendants and the CCS On Street Enforcement contractor teams, but this
has not been evaluated in this study.

Use of Congestion Charging cameras and other cameras

Scenario 5 of the Feasibility Study proposed manual enforcement supplemented by
automated detection using the Congestion Charging camera infrastructure and an additional
12 fixed and 12 mobile cameras. Automatic enforcement would achieve higher detection
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rates than a manual approach and would be required should the LEZ be extended to include
LGVs in 2010. The detection rate was estimated as 10% to 15% possibly rising to 35% with
the inclusion of fixed cameras on motorways and major A-road sites.

Since the Feasibility Study was written, consultation has commenced on the widening of
Congestion Charging to include the Western Extension Zone (WEZ). If WEZ were to
proceed, this would increase the camera locations available for enforcement of the LEZ.
However, even the extended zone would only cover a small proportion of the Greater
London area; only approximately 4,000 HGVs per day are detected within the Central Zone
which could rise to approximately 6,000 a day with the Western Extension. The Feasibility
Study estimated 60,000 to 127,000 HGVs per day within the Greater London area. Whilst
the Congestion Charging infrastructure could provide a supplementary means of capture, it
will not help with detecting the majority of HGVs or coaches travelling within the LEZ.

The LEZ requirements could be accommodated within the Congestion Charging operation
by means of an amendment to the facility to draw off selected categories of vehicles. In
addition, it would be perverse if TfL were to sell a Congestion Charge for a vehicle on the
LEZ exclusions database. To avoid this will require a series of modifications to the various
sales channels and fleet schemes, and may require consultation on a variation to the
scheme order (a similar amendment will be required for the LLCS). Given that the
Congestion Charging contract will be re-let in 2008/9, when these requirements could be
obtained at marginal cost if written into the revised Statement of Requirements, TfL will need
to assess whether expenditure is justified at this stage. Inclusion in the scope of the
restructured contract will ensure that the facility is available for 2010 if the decision to extend
the LEZ scheme to LGVs is taken.

&

There are a number of existing camera-based infrastructures available to TfL which could
support the LEZ. These are examined below.

Bus lane, moving traffic offences and decriminalised parking

The Transport Policing and Enforcement Directorate (TPED) infrastructure is linked into
King’'s Building where operatives have access to a large number of TfL and Borough
cameras. Detection is by an operative observing and recording the offence. This
observation effectively creates the “witness statement” which initiates the issue of the PCN.
The video recording acts as support to the evidential record and a print of this image is
issued with the PCN.

The bus lane cameras are fixed head and focused on the bus lanes, they will only detect a
HGV if it enters the bus lane. The CCTV cameras used to detect the other offences are
Pan, Zoom and Tilt (PZT) and could therefore support LEZ enforcement. Thus, two
opportunities to use this infrastructure are available. Firstly, the list of vehicles captured for
other offences could be compared on a daily basis with the LEZ exclusions database and
any dual offenders identified. Implementation costs would be very low and would
demonstrate integration of TfL's enforcement activities. However, it would be necessary to
notify the public of the extended use of the images in order to comply with data protection
rules. Initial advice is that as TfL is a single data controller and the data is used within a
single operation (Surface Transport) this will be admissible. The likely capture rate is
minimal.

A second, alternative use of this infrastructure would be to co-locate additional staff to use
the PZT cameras when not in use for TPED enforcement.
Congestion Charging monitoring cameras

There are currently some 98 lanes monitored on the Inner Ring Road, within and adjacent to
the zone. The cameras are connected to ANPR equipment at King’s Building and are used
for traffic counting and journey time measurement. The plate is anonimised and there is no
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contextual image, thus the images do not meet evidential requirements for PCN issue.
Retro-fitting with a contextual camera will be costly because of the fibre optics links.
However, the current poles are strategically placed and could provide a low-cost mounting
for the new generation of cameras proposed for the WEZ which will communicate via a
broadband link. Other camera sites such as those located on the North and South Circulars
could also be treated in this way.

London Traffic Control Centre (LTCC)

The LTCC has a network of cameras covering the TLRN but these cameras are controlled
by the police and access is limited. It is assumed that these cameras will not be available
for LEZ enforcement purposes.

Borough cameras

There are a significant number of parking and security cameras operated by the Boroughs.
These cameras are allocated for specific purposes and LEZ enforcement would be a
marginal application, which would need to be discussed on a site by site basis with the
operating Borough. These cameras can be accessed by TfL through King’'s Building and
could provide capability if used when not required for Borough purposes.

VOSA

VOSA operates a small fleet of camera/ANPR equipped vans for national enforcement
purposes. The number of units in Greater London at any time will be small and dedicated to
VOSA purposes.

Traffic Master cameras

Traffic Master has 113 sites in the Greater London area at strategic locations to measure
traffic flows and journey time. These cameras transmit an encrypted reading of the vehicle
plate but do not provide a video image or a contextual image and therefore do not meet the
evidential requirements established for camera/ANPR enforcement for Congestion
Charging.

Highways Agency

The Highways Agency has a number of cameras operating on trunk roads, but again the
camera configuration does not meet the evidential requirements.

The conclusion of this review is that the existing camera infrastructure is of only marginal
value for the enforcement of the LEZ and that a separate, dedicated network will be required
if camera enforcement is to form the basis of LEZ enforcement.

Therefore, for the remainder of the document it is assumed that a dedicated infrastructure is
required to support a camera-based detection approach for the LEZ.

&

A key consideration in the evaluation of camera-based and manual detection options is the
capture rate they can each achieve. The Feasibility Study estimated differing numbers of
potential evaders depending on whether the scheme was manually or camera enforced, and
the likely degree of compliance by vehicle operators. These estimates were derived from an
analysis of available traffic survey data which included a range of results. The potential
variability in the data used for analysis and costing in the remainder of this section is
illustrated in the following table. The figures used for the more detailed analysis are shown
in bold. The table reference within the Feasibility Study is also shown. A further level of
variability has been introduced by differences in the calculated numbers of vehicles in the
zone arising from the use of different sources of traffic count data. This issue is discussed
in Appendix D prepared by Mott MacDonald.
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HGV Coach LGV Car
Total UK 325,428 20,000 2,469,445 23,196,112
(Table 4.10)
Visiting LEZ 60,058 9,959 338,796 3,674,815
Within Any to o to
One Year
(Table 4.10) 154,542 437,447 4,897,863
Vehicles 59,500 3,834 56,000 Not used
Requiring
Retro-fit/ to
Replacement 72,000
(2007) (2010)
(Table 3.6) (Table 10.10)
Compliance Manual As HGV 20% Not used
Rate 65% to
(Table 3.6) Automated 82%

87% Avg 62%
Non-Compliant 20,325 1,310 to 494 21,280 Not used
Vehicles at io o
Start of
Scheme 7,670 27,360
(Table 3.6) (2007) (2010)
Assumed % of 10% As HGV As HGV Not used
Non-Compliant to
Vehicles in
Zone on Any 30%
One Day
(Working
Assumption — Avg 20%
see below)
Number of 150 to 4100 50 to 390 4,256 t0 5,472 Not Used
Non-Compliant (1910 (220) (4,864)
Vehicles in Automated)
Zone on Any
One Day (4,100

Manual)™

The above “working assumption” has been developed as only a proportion of all vehicles
entering the zone over the course of a year will be in the zone on any one day. Many of the
operators who decide not to comply with the LEZ emission standards will do so because
their vehicle makes only infrequent journeys into the zone. There will be a second group of
evaders who will deliberately seek to avoid payment, in the case of Congestion Charging

4 Due to different compliance rates
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