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1. Introduction

1.1. Background

Transport is the % source of global energgelated CG, andaccounted2012for around 10 GtCQ
emissiors, around half of global oil consumption and ¥4 of glokieenhouse Gas5HG emissions
from fossil fuels; moreover, transportatiediriven C@ emissions have increased morapidly than
global emissionsn the past two decadésAnnual GHG emissions from buses are expected to be
2015 in the order of 70MMtCQ with a 50% growth ratexpected until 2030 due tan increasing
vehicle stock GHG emissis in the order of 20 MtCQ could be avoidedy using hybrid buses
instead of conventional fossil fuel powered unifBhis represents roughly the annual total GHG
emissions of the Nethé&ands. Using electric busesuld increase th€&HG reductiomven moré.

The number of busegspecilly in Developing Countries, gsowing rapidly. It is expected that latter
will account for more than 80% of buses acquired by 2020 the major market and the major
emission reductiongotential with new technologies is clearly the Developing World. The focus of
this report is therefore orthe usage of hybridnd electric buses in Developing Countries.

1.2. Objective

The objectid 2 F G KS NBLIZ2 NI -FdfzR  dikeimparekyasiddngRelettric Buses
with that of conventional fossil fuel units. The report shorealworld fuel savings, emissions and
economics of electric and hybrid buses especially in the contdewegloping Countries.

Performance data of hybrid and electric buses has been reported in numerous documents. However
information is eitherbasedon data provided bybus producers or osamplemeasurements made
with pilot fleets or trials i.eduring a linited time with a small sample of vehicl€sonclusions based
on small samples of busdsend to beunreliable and nosrobust. This is due to the fact that fuel
consumption even of identical conventional busewsill vary significantliydepending on the dring
situation, the route characteristics, ambient conditionthe driver, bus maintenance, bus make and
type, the usage of ACtype of tires usedetc. Reliableand robust results can only be delivered if
precise monitoring of fuel usage is made over aifitant time spanwith a large fleet of buses in
the same city compromised of conventional as well as alternative traction units. Imémserunits

are compared insimilar settings filtering out external effects. The same is true of financial data
where small samples of alternative bust=nd to lead to skewed results not least due to lack of
experience of mechanics and drivers and lack gibck of spare parts.

The innovativepart of this report is that all data is based on large fleets of altermativses
operating in the same citgarallelwith conventional unitsData reported is ofvery highquality with

Y|CCT, Global Transportation Energy and Climate Roadmap, 2012

% Calculation by Griitter Consulting based on vekictereported by ICCGlobal Transportation Energy and
Climate Roadmap, 2012

% Actual reductions depend on the electricity production mix in the country electric buses are deployed
* Frost & Sullivan, Stragic Analysis of Global Hybrid and Electric H&awy Transit Bus Marke®8/2013;unit
shipment forecast
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data oftwo of the involvedcitiesalso being externally verified by & ®arty due to being registered
UNFCCCDM (Clean Developmektechanism) projects. A core element of treport is also a focus

on Developing Quntry cities as experiences might differ from those of Industrialized Countries. Cities
used for this report argrimarily Zhengzhoand Shenzhen in China and BogotaCwionbia. Also
information from other cities e.d-ondonis included based on literature review and interviewshe
report thus include data of major fleets of hybrid and electric buses worldwidgomparisorcities

run also largebus fleets of conventional uts allowing for a statistically robust and sound
comparison.

Thereport is targeted to fleet managers as well as consultants worliity fleet managers. The
excettool provided together with the report allows for a simple environmental and financial
comparison of hybrid and-Buses with conventional units thus showing savings or incremental costs
of units including the marginal abatement cost per j©@set.

1.3. Contents

The report is structured around the following core parts:

1 Chapter 2presents he main cities discussed in this report beigpgota, Shenzhen and
Zhengzhou;

Chapter 3 relatesoreengine/fuel technologieand the market scenaridsr transit buses
Chapter 4 focuses aenvironmental and economic aspects of hybrid buyses

Chapter Hocuses environmental and economic aspetftelectric buses

Chapter @liscusseslimate finance opportunitieavailable fotybrid and electric buses.

=A =4 -8 =9

1.4. Repic and Gritter Consulting

This report igealized byGritter Consultingvith finance provided by Repic and Gritter Consulting

Repicis a Swisdnterdepartmental platform for the promotion of renewable energy and energy
efficiency in international cooperation. It is a joint initiative of the Swiss State Secretariat for
Economi Affairs (SECO), the Swiss Agency for Development and Cooperation (SDC), the Swiss
Federal Office for the Environment (FOEN) as well as the Swiss Federal Office of Energy (SFOE). For
more information seevww.repic.ch

Gritter Consulting was founded 1996 arfdcuses on matchingarbon finance with transportThe
company has its dadquarters in Switzerland and offices or partners in various Asian and Latin
American countries. The company has realized more than 200 transpmects with carbon finance

in all areas of freight and passenger transport and in this context is also responsible for the GHG
aspects and monitoring of various Bus Rapid Transits (BRT) and of large bus fleets worldwide. For
more information seevww.transportghg.com

The author would like to thank the involved bus companies and manufactures for the information
supplied. Special thanks go to Deysi Rodriguez from Transmilenio/Bogota, Michael Kwei from
ShenzhemBus Group and Ba Zhendong from the BRT Zhengzhou.
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2. Comparison Cities
2.1. Introduction

The dataset of the selected cities is unique and offers insights not available from other reports due to
three core reasons:

1 Hybridand/or electricvehicles are deployeth the selected citie®n a large scale. Hybrid
and/or electric units have been operated, at least partially, since years. Therefore
environmental as well as financial data are statistically reliable and robust. Pilot trials with a
small amount of buses can lead to results which are strongly influenced by singular cases
and can thus lead tquestionableconclusions.

1 The citiesselectedmanage very large bus fleetBhey have therefore next tolarge hybrid
or electric budleet alsoa large conventional diesel and/@ompressed Natural GaGNG
fleet operating undecomparableconditions.

9 The cities considered have an excellent data management system tracking environmental
performance and costs, most notably fuel efficiency. In ¢hee of Zhengzhou and Bogota
the data is also being verified externally through a UN designated international entity as
both manageCDM projects. Fuel efficiency data is reported per dnd per month The
highquality of data makegesultsreliable.

The uniqueness of the reportherefore relies on comparingreal world performance data of
hybrid/electric and conventional vehicles based on large fleets operating under standard conditions.

Cities included in the report afeasicallyBogota, Shenzhen arthengzhou.

2.2. Overview Cities

Bogotais the capital and largest city &€olombia It hasan urban population of around #illion
inhabitants in its metropolitan area and is situatet 2,625 meérs.

Figurel: LocationBogota and BRTTransMilenio
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Photo: Gritter

® Population numbers depend on source and definition. It can be based on administrative boundaries or on
concepts like city, urban area, metropolitanlarger economic zone etdhe population numbers cited in this
report are based oemographiavhichdefines an urban area as a continuously built up land mass of urban
developmentthat is within a labor marketwithout regard for administrative bouradies Demographia uses
maps andsatellite photographs to estimate continuous urbanizatiSee Demographia, World Urban Areas
10" Edition, 2014
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TransMlenio S.Ais a municipal companyof Bogot and coordinatesall bus operators of the BRT
system. The BogatBRT flansMlenio was the first registered CDM transport project worldwide and

is monitoring and verifying GHG emissions of its bus system with assistance of Gritter Consulting
since 2006

Shenzheris a major city in the south &outhern China GuangdongdProvince, situated immediately
north of Hong Konglts urban population is around 13 millianhabitants

Figure 2 Location Shenzhen anBhenzherBusGroup
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Photo: Gritter

The public bus system in Shenzhen is currently operateilayge city bus compaes: Shenzhen Bus
Group Co., th&€ityWest Bus Company, and the City East Bus Company

Zhengzhouis the capital and largest city ofHenanprovince in Mrth-Central China The urban
population is around 4 milliomhabitants

Flgure3 Zhengzhou Map and BRT
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The Zhengzhou Bus Communication Company which is part of the Municipal Government of
Zhengzhou is the parent company af bus companiesThe Zhengzhou BRT is a registered CDM
project and is monitoring and verifying GHG emissions of its bus system witiaase of Gritter
Consultingsince 2010

The following table showsme core comparison figures of the bus fleets used in each involved city.
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Table 1 Key Figures Bus Systems

Bogotd Shenzhen Zhengzhou
Daily passengers 2.3 million > 6 million 3.2million
Number of buses 4,500 > 10,000 > 5,M0
Major bus sizes 50% medium buses Majority standard 7% medium sized
20% standard buses; some mediun 67% standard
25% articulated and some double 26%articulated
3% biarticulated deckers
Fuel type used by 100% diesel CNG and diesel Around 50% CNG and 509
conventionalbuses basically diesel; some electric
trolleybuses
Euro standards of buses 55% Euro Il Euro lll, IV, ¥dnd @ | Euro lll, IV, ¥nd Gemission
20% Euro 11l emission units units (electric buses)
3% Euro IV (electric buses)
22% Euro V
Major bus manufacturers Chevrolet, MB and BYDWuzhoulong Yutong
Volvd
Alternative traction buses| 200 dieselhybrids(12m, | 1,800 plugin hybrids 600 diesehybrids
as of mid2014 no plugin hybrids) (12m) 2,000 CNGhybrids
1,300 electric buses 200 LNGhybrids
(12m) Around 1,80 of gas hybridd
are plugin
12m, 14m and 18m hybrids
110 electric buse§12m)

Medium sized bus:-81m; 3060 passenger capacity
Standard bus: 1:24m; 66100 passenger capacity

Articulatedbus: 1618m; 140180 passenger capacity
Biarticulated bus: 24m, 24@80 passenger capacity

3. Engine/Fuel Technologies for Transit Buses

3.1. Introduction

The focus ofthe study is on comparing the realorld performance of altarative powertrain of

hybrids and Ebuses(electric bugs) with conventional dieseCNGand LNGLiquefiedNatural Gas)

buse$. Hyhbids include serial, parallel amalugin hybrids but not s€O f £t SR G YAf R K&0o NAF
independent electric powertrain.-Buses include batteryharged busesThe reportdoes not include

electric trolleybuses as this technology is already used in many cities since deCagl@sport also

does not include opportunity charged electric buses as this technology is still in the trial stage. The
report also does not include hydrogen fuel cell buses this technology is also still in the trial stage with

no experience with a large fleet of buses.

The reportis about bus technologies and not fuels used. Therefore no discussion concerning the
merits of gaseous or bifuels is made.

® Includes only BRT system ahe integrated public transport operators
"Together around 80% of total fleet
8 LPG buses are not includes as these only circulate in very small numbers.
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The study focuses on the standard 12m trahsit city buswith an averag passenger capacity of
around & passengers (unseatedjhis is the major transit bus type circulating worldwidibe report
however alsancludes information on larger buses (18m, articulated units).

3.2. Hybrid Buses

Types of hybrids include series, parallel, and blended hybrids. Blended hybrids use aatiom f
the two types of drive system&. SEG (G2 GKA& | RAFFSNBYGAIFIGAZY Aa
plug-in hybrids. Latter allow for electric charging by an external power source.

Figure 4 Parallel Hybrid Electric Configuration

SourceSouthwest Research Institute

In a parallel hybrid the engine powers the drive axle and a generator that can either charge the
battery pack or directly drive the axle. The combustion engine and the electric motor are connected
to the transmissiorindependently. The electric motor is designed to provide power during-atap

go traffic while at highway speeds the vehicle is powered solely by the internal combustion engine. In
addition, through a process called regenerative breaking, energy lostodoiaking is recovered and
utilized to charge the battery.

Figure 5 SeriesHybrid Electric Configuration

Source: Southwest Research Institute

In a series hybrid there is no mechanical link between the internal combustion engine (ICE) and the
drive axk. The engine powers a generator that charges the battery pack. The electricity powers a
motor which turns the wheels of the vehicle. Since the ICE is not connected to the wheels it can
operate at an optimum rate and can even be switched off for shortggisriof time for a temporary
all-electric operation of the bus.

¢KS GSNXY GGNIyaAadé odza NBFSNE (2 0dzS acitylrdtesirel NI y & L32 N
operated by coach buses which not only have in general difféeshinical features (e.g. higher power, no
standing passengers) but also different fuel usage patterns.
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Dieselelectric hybrids are commercially available since more than 15 years. New models are being
developed by a range of mafacturers.CNGor LNGhybrid buses operate in a similar way to sié
electric hybridsand are used basically in China

Plugin hybrids are powered by a battery which can be chargeahfan external power source. Plug

in hybrids havean onboard engine which can also recharge this battery. The key application of this is
the ability to run in all electric modpart of the time The amount the bus will run on electric mode

will be highly dependent upon route characteristics, charging frequency and vehicle and energy
systems configuration. PIlug hybrids are a relativelgew technologybut cities like Zhengzhou or
Shenzhen already operate large fleets of plugpybridssince around 2 years

Standard hybrids run mostly with supeapacitors whilst plugn hybrids run with batterie'S.

3.3. Electric Buses

Electric busesncluded in this report are battery electric vehicles powered solely by a rechargeable
battery. Battery electric buses in general have a large amount of batterieBoand to achieve a
sufficient driving range resulting in a considerable additional weggtd space requirement. To
resolve the tradeoff between onboard battery requirement and driving range some electric battery
manufacturers produce-Buses with rapiechange battery racks.

Gpporidzy A (1@ ¢ S farf Oargell @ rodgtel At at chargig points throughout the bus
circuit or at first and final stops (see Figure below for such a system). In Geneva arapilira
charging system called flash charging is being tested with articulated buses (see Picture below).
However such systems, albeitgmising for the future, are still in their trail stage with no large fleets
operating. They are therefore not included in the report.

Figure 6 Fast Charging of Electric Buses
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Sourcehttp://hybricon.se/word/projects/servicanodulest a13km route require 3 min. ultrafast charging at
one site

% Gapacitossactas an energy store, likeatteries Because classic capacitors are electrostatic, they can release
charge very quickly. Batteries relg achemical processes, which evolve morendioi.e.batteries havea
higher energy density and capacitors can havigherpower density.
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Photo 1: FlashCharging of Electric BuséEOSA")
L ‘ :

o L i r

Source Grutter

UITP(International Association of Public Transpaprdinates a consortium of 40 partners to work
on the 4 yeardemonstration project ZeEUZero Emission urban Bus Systeamhing at extending

the fully-electric solutionto a wider part of the urban bus netwk. The project was launched January
2014 andcovers innovative electric bus solutions with different electric powertrain systems to be
demonstrated in 8Europeancities with 35 electric 12m buses (including next to battery electric
vehicles also plui hybrids and electric trolleys with batteries).

3.4. Market Penetration of Hybrid and Electric Transit Buses

The total bus stock 2010 is some 16 million units is@Xpected to rise to around 18 million units by

2020 and 20 million units by 2030. 20&found 17% of all buses were operating in China, 12% in
Korea, 6% in the US, 6% in Russia and 4% in India being the 5 largest bus operator countries. 2030 it
is expected that China, India and Korea are the 3 countries with the largest bu¥.stekfigues of
ICCT(International Council on Clean Transportatiégmylude not only transit buses but also inter

urban and other buses. In the following the fodssn transit busesBy 2020 it is expected that

nearly 300,000 units darge ransit buses are delered. The following Figure shows which countries

and regions will be the major buyers of buses.

Figure 7 Snapshot Projected Global Transit Bus Market 2020

Europe\\ North
5% America

2%

Russia

China 9%

26%

22%

Source: Frost & Sullivan, Strategic Analysis of Global Hybrid and ElectrieCigavyansit BuMarket,
08/2013;unit shipment forecast

" Trolleybus Optimisation System Alimentation
21CCT, Global Transportation Energy and Climate Roadmap Afehdix E
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China alone will have a global market share of more than @5%ansit busewith more than 70,000

units being acquired. North America for example is only projected to buy in the same year around
6,000 units.India and Russia also have large market shares. Europe and North America will have
together a market share of less than 8% and also far lower growth rates than other regions
worldwide meaning that their relative importance in the bus market will furthecloe. The figure
shows clearly that the virtues of electric and hybrid technology will have to be demonstrated in
countries like China and India and regions like South AmexBBAN and African countries with the
largest compound growth rate of all regi®. Not surprisingly it is also expected that Chinese
manufacturers such as Yutong, Wuzhoulong, Foton, Kinglong and BYD are expected to top the global
hybrid and electric transit bus market with Volvo, ADL and Daimler featuringoasmnese
members of lading manufacturers.

Globally more than 250 BRT systems are operational or under planhiig creates an enormous
market potential for new vehicle purchase of electric and hybrid buses. Frost & Sullivan elspect a
for this reason that hybriéind electic buses will have a market share of new sold transit buses of
around 15% by the year 2020 which means a compound annual growth rate of nearly 20% compared
to 2012¢ this growth rate is far higher than the overall transit bus growth rate of around 6%. It i
expected that 2020 some 27,000 hybrid and electric units will be sold compared to some 8,000 units
in the year 2012.

The following table gives a comparison of investment costs of standard 12m transit buses in different
world regions comparing diesel, hytls and electric units.

Table 2 Region Wise Price Comparison for Transit Bu&éSD)

Conventional Mark-up | Mark-up
Market diesel Hybrid Electric Hybrid Electric
China $60,000$90,000 | $125,006$200,000| $280,000$350,000| 115% 420%
India $75,000$110,000 | $175,000$255,000| $325,000$410,000| 130% 300%
Russia $130,000$180,000| $245,000$325,000| $400,000$500,000 85% 190%
Latin America $200,000$225,000| $280,000$340,000| $410,000$500,000 45% 115%
Rest ofWorld $100,000$350,000| $195,000$500,000| $300,000$700,000 55% 120%
Europe $250,000$350,000 | $420,000$510,000| $575,000$680,000 55% 110%
North America $300,000$400,000 | $485,000$540,000| $595,000$690,000 45% 85%
Average $200,000 $330,000 $480,000 65% 140%

Source: Frost & Sullivan, Strategitalysis of Global Hybrid and Electric HeBwyy Transit Bus Market,
08/2013; based on regional market price in USD 2012

Following elements are thereby noteworthy:

1 The investment cost per bus varies widely between regions
1 An electric bus acquired i@hina is in the price range of a conventional diesel unit in North
America or Europe.

Mark-ups in percentage of hybrid and electric buses are far higher implose markets like China,
India and Russia and far lower in higficed markets such as Europe North America. On average
the absolute markup price tag for a hybrid bus is in the order of $100;8080,000 and for an
electric unit $250,000 to $300,00Blowever price differences between conventional and hybrids as
well as electric buses have redatcsince 2012 as the results of the following chapters will show.

3 Frost & Sullivan, Strategic Analysis of Global Hybrid and Electric-Blagvransit Bus Marke®8/2013
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4. Hybrid Bus Performance

4.1. Introduction

The comparison of hybrid and convention units was made using the foll@sitega:

1 Comparisons are made within the same city i.e. alternawergy buses of Bogota are
compared with conventional buses of Bogota;

Conventional and alternative buses operate the same routes or the same type of routes;
Buses compared are of the same or comparable size and passenger capacity;

Buses compared are ofé¢hsame or comparable Euro standard and age;

9 Bus performance is compared over the same time period.

= =4 =

Fuel consumption in Zhengzhou and Bogota is measured per bus éi#sed onRFID (Radio
Frequency Identification) doased onreports from filling statios. Distance driven is monitorday
GPS records. Fuel consumption and distance driven is externally controlled and \wrifiediting
companies.

Bogota has recently acquired a fleet of 500 hybrid uaftevhich some 200 units are operating as of
October D14. Bogota als@perates a very large fleet of comparable modern diesel buses. The hybrid
buses of Bogota are conventional (not piny Volvo 12m hybrid buses for08passengers.
Conventional as well hybrid buses have no AC.

Photo 2: Hybrid Buses in Bogota

i 1‘ ﬂ-. L

Source Gritter

Zhengzhou operates since end 2010 a growing number of hybrids totalling around 2,800"heits.
following table gives some information concerning hybrids used.

Table 3 Hybrid Bus Characteristics Zhengzhou

Parameter DiesetHybrid Buses CNGLNGHybrid Buses

Number of hybrids in operation 2009: 20 units 2012: 960 units
2010: 20 units 2013/2014: 2,220 units
2011: 460 units of which around 200 LNG

2012: 590 units
201314: 600 units

Plugin hybrids (included in the 0 units 1,300 units (all units acquired
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number of hybrids listed above) since 2013)

Size and passenger capacity 12m buses foBO passenges 12m busedor 80 passengers
14m bus for 110 passengers 14m busfor 110 passengers
18m bus for 150 passengers 18m bus for 130 passengers

Manufacturer Yutong Yutong

Euro Standard IVand V V

Source: Zhengzhou Bus Communication Company, 2014

Photos3: 12m and 14nHybrids of Zhengzhou
iy W SRR o

Source

Spu’rc Gritter
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In total Zhengzhou operates some 2,800 hybrid units representing more than 50% of thietetal
All hybrid buses have@and all are parallel hybrids. Around 50% of units are-iplugybrids. The
plug-in hybrids allow for charging with an -&llectric range of around 30 km and a charging time of
40 minutes. They are equipped with Lithium lates whilst conventional hybrids have super
capacitors.

4.2. Environmental Performance of Hybrids

4.2.1. Literature Review

Many trials have been realizezhd continue to be realizedith hybrid busesy numerous transit
operators worldwide. Data on fuel savings and financial costs are often based on suct soaie

just for a short period and the majority based on a very small fleet operating not necessarily
comparable routes. The following tablaremarizes core findings of major studies with hybrid buses
where, with exception of the C40Cities studies, fleets considered were significant (more than 50 units
¢ albeit in Germany scattered over many cities) and operated over a longer time period.

Tabk 4: Fuel Savings Reported Recent Hybrid Transit BuStudes

Country Fuel Savings) Comments Study

Germany, 10-20% fuel | Comparison with diesel units; based on around PE International,
various savings 60 hybrid buses of which the majority were Abschlussbericht
cities articulated unit$* results are only partially Plattform Innovative

comparalte as often only & hybrid buses were | Antriebe Bus, realized for
operated percity which notnecessarilyoperated | BMVBS, 2011
similarroutes as diesel units.

London UK | 3545%fuel | TfL (Transport for London) has 650 hybrids in | TfL, 2013 and 2014 and H

saving® operations and plans to have 1,700 units in Clean Fleets Program
operation by 2016 (20% of the bus fleet); (www.cleanfleets.ey
basically doublelecker buses
Latin 15-35% fuel | 12m buses; based on trials during 2 days in Sg C40Cities, LoWarbon
America8 | savings Paulo, Rio de Janeiro, Santiago de Gl Technologies Can
cities) Bogota- results are thus to be taken withcare | ¢ NI} ya T2 NY [ |

Bus Feets, 2013

New York, |2030%fuel [bSg , 2NJ] KIFa 2yS 27F (i NREL,Performance

USA savings; fleet with around 1,700 units, which are howev{ Comparison of Hybrid
now being replaced partially with diesel units | Electric, CNG, and Diesel
thus redwcing the number of hybrids to around | Buses and New York City,
1,300 units (30% of all buses); Relatively old | Transit, 2008

hybrids (program started 15 years ago); best f
economy of hybrids in lowpeed stopand-go
traffic; AC usage in summer months has a mug
larger fuel economy impact on hgids compared
to diesel and thus reduces fuel savings of form

As mentioned the German study has some useful insightswvever no solid conclusions concerning
fuel savings or bus reliability can be drawn as the hybrid fleet was scattered over various cities with

4 Articulated units tend to have lower fuel savings potentially due to hybrids being relatively new in this
segment

'3 | ower rate conventinal Hybrid and higher ratdBFL (New Bus for London); comparison based on Euro V
hybrid and diesel.
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different operational conditions. Comparisons betweeies#l and hybridbuses on comparable
settings vere thus limited to small samples with results not being statistically robust.

The study realized by C40Cities relied on a very small sample of new buses (less than 10 units spread
over 4 cities) operatingnly for some days per city. Data can thus at best be called indicative but no
valid conclusions concerning reliability or actual fuel savings of vehicles can be drawn from singular
test drives. Variations are therefore also in a very wide range.

The most trstworthy data is from London and New York as both cities operate a large number of
hybrids alongside comparable conventional diesel units operating on the sasimitarroutes over
a significant time period.

Whilst New York has the longest experiencéhva largefleet of hybrid buses, the relevance of the
data is as of today slightly diminished as hybrid bus technologies used in New York can be considered
as outdated with no new hybrid bus entering the fleet the last 3 years.

London operates a fleet ahore than 600 hybrid buses (the first ones entering operations in the year

2006) and plans to acquire more unhaving a fleet of around 1,700 or 20% of all units by 2016

London has also a large fleet of modern diesel buses operating in the same ammaitiich make
comparisons meaningfuLondon operates as per end 2013 nearly 9,000 buses of which 40% are Euro

3 with DPF (Diesel Particulate Filter), 20% Euro 4, 30% Euro 5 and 10% EEV (Enhanced
Environmentally Friendly Vehicles). Around 30% of busessiaigle deck and 70% double deck.
.FaArortte G2 G8LIS&a 2F KEBONARR 0dzasSa FNB 2LISNI GS8
specifically for London, the New Bus for London or new Routemaster produced by Wrightbus.

Picture 6 New Bus for London

Saurce: Gritter

The following table and figure shows the fuel consumption of diesatditise commonhybrid bus
used in London and the New Bus for London.
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