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Background

CMP.6 Parties, PPs, international industry organizations & admitted observer

organizations through host country DNA: submit proposal for SBs for consideration by
EB

EB79 “Baseline emissions for modal shift measures in urban passenger transport”

“Baseline emissions for modal shift measures in inter-urban cargo transport ”




Outline

Baseline emissions for modal shift measures in urban passenger transport

Baseline emissions for modal shift measures in inter-urban cargo transport

Methodological steps

Calculation procedures

Data requirements

Default values




Modal shift in urban passenger transport
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Baseline emissions for modal shift in passenger transport to
urban transit

1. Relevant vehicle categories

]

. EF/KM for each vehicle
category
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3. EF/PKM for each vehicle }
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1. Determine relevant vehicle categories

> Buses (1 Relevant vehicle )
» Conventional categories )
1|
> Small 2. EF/KM for each ]
» Medium vehicle category )
Il
> Large (3. EF/PKM for each
> BRTs \vehicle category
<
» Passenger cars ( b
] 4. Baseline emissions
» Taxis . )
» Motorcycles
» Rail-based mass transit
» Metro
» Light ralil transit
» Trams




2. Determine EF/KM for each vehicle category

EF [gCO2/KM]

(1 . Relevant vehicle

» Specific fuel consumption categories
1|

1. Locally measured data (not older 3 years) ATV S—

2. National/international defaults vehicle category

3. IPCC default values ~vehicle age, technology (3 EF,PKM%M cach

4. \Vehicle design data \vehicle Catizfory

5. Default values (

4. Baseline emissions

> NCV .

2. National default values
3. IPCC default values

» EF for fuel type (IPCC defaults)
» EF [gCO2/KM] default for new vehicles (cars, taxis & motorcycles)
» Share of (1) vehicle-km or (2) vehicles in category using fuel type n
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3. Determine EF/PKM for each vehicle category

EF [gCOZIPKM] (1 Relevant vehicle
1. Electricity-based transport systems categories )
4 U N\
2. EF/KM for each
Total electricity vehicle category
. [
Passengers X Distance 3. EF/PKM for each
yehicle catengory
2. Fuel-based transport systems [ = b
4. Baseline emissions
EF/KM L )
World | South Unit
Occupancy Asia
Car 2 Person (including the driver)
Taxi 1.1 Person (excluding the driver)
Motorcycle 1.5 Person (including the driver)
Occu pancy. Bus 40% 80% Total capacity

1. Municipal transit authoriues
2. Average occupancy defaults
3. Survey (individual motorized transport & public transport in similar cities)



1. Determine EF/PKM for each vehicle category

Baseline emissions: (1. Relevant vehicle

gategories
|

(2. EF/KM for each
yehicle category
[

(3. EF/PKM for each
« EF [gCO2/PKM] \vehicle category )
1o
] 4. Baseline emissions
> Survey of project system g )

« Total number of passengers (annually)

Year

« Entry/exit station => Average trip distance I»
1&4

* Vehicle category used before

¢ (C:“% 9
W\ Taxi



Modal shift in inter-urban cargo transport
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Modal shift in inter-urban cargo transport

1. Relevant cargo types

2. Mode share for each cargo
type

3. SEF/TKM for each cargo
type

7

&1. Baseline emission factor

E Baseline emissions




Level of aggregation: region/province/country
~availability data, infrastructure & modes of transport

Agricultural products and live animals
Beverage
Groceries

Perishable and semi-perishable foodstuff and canned
food
Other food products and fodder

Solid mineral fuels and petroleum products
Ores and metal waste

Metal products

Mineral products

Other crude and manufactured minerals and building
materials
Fertilizers

Chemicals

Transport equipment

Machinery and metal products

Glass and ceramic and porcelain products

( )

1. Relevant cargo types
N J

g 4 .
2. Mode share for each

cargo type
o J

~

g
3. SEF/TKM for each

Sargo typeﬂ
p
4. Baseline emission

factor
_ -

!

E‘S. Baseline emissions }
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2. Mode share for each cargo type

Mode share [% ] of TKM for relevant cargo types:

Cargo type [TKM] by mode K
Total TKM of cargo type

For each cargo type:

~

1. Relevant cargo types
N\ J

4 )
2. Mode share for each

E:argo type )

~

. 1|
3. SEF/TKM for each

Eargo type i

-

4. Baseline emission
factor

) 1

E‘S. Baseline emissions }
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3. Average specific EF per TKM per mode

» Rail & domestic water transport - N

1. SEF/each cargo type per mode (if data available) 1. Relevant cargo types

2. SEF/ all cargo types per mode - Il ’

3. Default values 2. Mode share for each |
. . . . . . cargo type

« Rail: electric & diesel ~ low density & high density J

« Domestic water: bulk & containers (q ST o et

4. Baseline emission
factor

» Road transport

1. Default value ~ cargo type T
2. Historic data or survey | o

« FC, NCV, EF, cargo & distance >- Baseline emissions
» Pipeline

« FC, NCV, EF, cargo 14

« Electricity, EF, cargo



4. Baseline EF for each cargo type

4 )

1. Relevant cargo types
N J

g 4 .
2. M hare f h
* Mode share [%] for each cargo type ode share for eac

cargo type
- J

~

p
« Specific EF/TKM for each cargo type per mode 3. SEF/TKM for each
cargo type

) I

p

4. Baseline emission

factor
\\ =

!

E’S. Baseline emissions }
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5. Baseline emissions

4 )

1. Relevant cargo types
N J

g 4 -
2. Mode share for each

Project data:
Sargo type

J

~

j
« Baseline EF per cargo type transported in project 3. SEFt/TK'V' for each
cargo type

\ -

|
« Amount of cargo transported by project (TKM) f

4. Baseline emission

factor
\_ -

!

ES. Baseline emissions }
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References

Guidelines for quality assurance and quality control of data used in the
establishment of standardized baselines;

Procedure for development, revision, clarification and update of
standardized baselines;

Standard for data coverage and validity of standardized baselines;

Tool to calculate baseline, project and/or leakage emissions from
electricity consumption
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Conclusion

Public transit

» Modal shift to public transit: largest mitigation potential in
passenger transportation

» Collecting data for baseline setting — high transaction costs

» Options to use default values for most of parameters: reduce
transaction costs for project developers

Rail & water-borne transport

» Modal shift to rail & water-borne transport: largest mitigation
potential in cargo transportation

» Methodological approaches for baseline setting:
» Large & small countries

» Baseline for region, province & country

Baseline EF: individual cargo type or all relevant cargo types

High & low data availability

» Baseline EF: each cargo type & mode, mode (for all cargo
types) or default value

\ 2%
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Thank you for your attention!

<fv\.

=

3

¢
(\

N



Supplementary slides
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Rationale for target measures

Measures in transport:
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Rationale for target measures: Passenger transport
Cities (GEA 2012, IEA 2008, IPCC forthcoming):

occupy only around 3% of the Earth’s land surface,
house a half of global population,
consume ~ 75% of global resources

responsible of over 70% of total global GHG emissions

vV V. V VY V

In a few decades, over 80% of global GHG emissions

Major emission sources in cities:

» Transport
» Buildings
» Industry

Measures in transport:
» Trip reduction & avoidance — urban planning & logistics- outside of CDM
» Modal shift to public transit



Transport GHG emissions

Transport GHG emlssuons

WIWI
COS! / comenence

Total annual GHG emissions =V (V
Modal siares

Light duty vehucles
Heavy duty vehicles
- and Jwheelers
Tran Bus /arcralt
Waterbome craft
Occupancy rate
Cychng / waliong

2 o lFuel C Intonsity * Energy intensity * Activity))
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CDM: Transaction costs vis-a-vis precision in emission estimations

CDM methodologies:

» Appropriate level of aggregation to establish baseline for CDM project:
project boundaries:

« Boundaries for data collection => appropriate EF

« Transaction costs => only relevant data is collected

Fuel used faor Personal Transport

(kg per capta per year)

B xotedrs
B 300te360
H 2z0te300
O zs0tezs0
O z210tezs0
[ 1881 - Cty of London




Emissions per mode of transit

180
160
140
120

gCO2/PKM
¥ <9 (2] o +] S
o O O O

N
o

Passenger Taxi Motorcycle Motorized Bus Metro
car rickshaw

o

Source: PDD metro in Delhi
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Link to project boundary

Fuel used for Personal Transpart
(kg per capita per year)

360t 475
B 300to360
B 280to300
O 2s0to280
O 20te250
B 1881 - City of Londan




Baseline emissions for modal shift measures in

urban passenger transport
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Emission reductions: Urban planning

» High population & employment densities that are co-located
» Compact urban form
» Mixed land use

» City scale: mix of offices, shops and shopping centers,
businesses, residential areas => reduction in travel distances

» Building block scale: small dimensions of individual buildings,
narrow streets => walkable neighborhoods + use of non-
motorized transport

28



Modal shift in passenger transport to urban transit

1. Determine relevant vehicle categories
» Buses (conventional & BRTs)
» Passenger cars
» Taxis
» Motorcycles
» Rail-based mass transit (metro, light rail transit, trams)
2. Determine EF/KM for each vehicle category
» SFC, NCV, EF for fuel
3. Determine EF/PKM
» Occupancy of vehicle categories
4. Baseline emissions
» EF/PKM
» Passengers shifted from each category
» Total # of passengers

29



Modal shift in passenger transport to urban transit

« Local vehicles

e Local mode shares 1. Relevant vehicle categories
Defaults:

« SFC 2. EF/KM for each vehicle

« NCV category

« EF for fuel type

« Occupancy category

Project data:

ES EF/PKM for each vehicle J

4. Baseline emissions
 Number of passengers shifted from each L

mode
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Table 1: Performance and costs of various MRT systems.

‘World Bank, Cities on tha Mova, Urban Transport Strategy Review (Oct, 2001)

Kuara

BocoTa

Canacas | BanGHOK Mexico Tunis Recire Quito PorTo ALEGRE
EXAMPLE X Lumrur {TransMilenio
Line 4 i SMLT i *
(Line 4) | (BTS) (Line B) (Putra) | ) | (Linha sul) Busway Phase 1) Eae ]
Caregory Rail mewro | Rail mewro Rail merro Lighe rail Light rail 5u|}urbar? rail Busway Busway Busway
! conversion - ’ ’
Technology Elecrric, Eleceric, Electric, Elecric, Electric, Electric, AC Elecrric Articulated Diesel buses
cennatog) stecl rail | steclrail | rubber tyre | Driverless | steel rail steel rail duo-trolleybus diescl bus fenel e
Length (km) 12.3 23.1 237 29 29.7 km 14.3 11.2 (+ext 5.0) 4] 25
o ) 100% 100% 20% clevared 100% 95% at grade At grade, Ar gTadi':, At grade,
Vertical segregation 55% at grade At grade Partial signal Mainly Mo signal
tunnel elevated . elevated 5% elevated T S
25% tunnel prioricy segregated priority
Stop spacing {kms) 1.5 1.0 1.1 1.3 0.9 1.2 0.4 0.7 0.4
o el 1,110 1,700 970 1,450 435 166 110.3 213 (inf only) 25
{,“i“f““'”“‘”'“”"‘” 833 670 560 n.a 268 149 20,0 322 25
‘quipment ($m)
Not included Mot included
Vehicles (Sm) 27 1,030 410 n.a. 167 18 80 (113 vchs.) [private {privatc
operation) opcration)
Capiral cost/route km ($m) 90,25 73.59 40,92 50.0 13.3 1.6 10,3 5.2 1.0
Inicial {ultimare) vehicles ar 20 (30) 20 (30) 13 (26) 30 A P 43 ic:a;;z}r 160 A
trains / hour / direction - : : P :
planned)
Initial maximum pass 21,600 | 25000 19,500 10,000 | 12,000 9,600 9,000 20,000
L';!Pa{.']rj'x
:‘:;::‘:m pass. carrying 32,400 50,000 39,300 30,000 12,000 36,000 15,000 35,000 20,000
Ave operating speed (kph) 50 45 45 50 13/20 39 20 20+ (stopping) 20
P E 5P P : : 30+ (express)
: . 115%
Rev/operating cost ratio n.a 100 20 =100 . n.a 100 100 100
in 1998
Privat Private Public (BOT) Public Public
Ownership Public Public Public Public under infrastrucrure, | infrascructure,
(BOT) {BOT) ; . . . . .
consideration private vehicles | private vehicles
R 1995 2000 o
Year completed 2004 19949 2000 1998 1998 2002 (ext 2000) (1998 prices) Mostly 19905

Source: James Urban Transport System, BE&J) Consult, 2000, J,

Renslo, and G. Menckhoff,




Baseline emissions for modal shift measures in

inter-urban cargo transport
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Global transport emissions

GHG emissions (Gt CQreqglyr)

© Road

® International Shipping

©international Ay iation

® Pipelines, indirect N20 emissions etc.

1980 1990
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Source: IPCC Forthcoming.
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Emissions per mode of transit

AIR Long-naul passengeros lynolg
ong-haul carge aircraft

Snore-naul passenger oellyhoic
Short-haul cargd sircraft
Passenger aircraf

WATERBORNE Barge
Rolk-on. rod-off ferry
Comtanership - feeder
Containership - ceep sed

Bulk 588 camier

Bulk seatanker

“assenger ferry

RAIL Dieseifreighttran
Electric freight train
Sagsenger ral malro tram

ROAD Large trud
Me dium truck

Small truck

van

Coach, bus, rapi transt

2. and 3 wheel motorbike
Gasolne desel hybrid automobile
Taxi

(=

ote these range bars only
give an indication of direct
ehicle fuel emissions.
hey exclude indirect
missions arising from

ehicle manufacture,
frastructure, etc. included
life-cycle analyses as
discussed in section 8.3,

m ) CO. per freight tonne km
mg CO.per passenger km

o
o

§ CO, per km

1000 10000

¢

A
©
N

= WBCSD, 2012)

Figure 8.1.6 Typical ranges of direct CO, emissions per kilometre for passengers and per tonne-
kilometre for freight, for the main transport modes when fuelled by fossil fuels including thermal
electricity for rail. Sources: (ADEME, 2007; US DoT, 2010; Der Boer et al., 2011; NTM, 2012;
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Standardized baselines for stationary emission sources- SB guidelines

General Approach

Coal Heavy Fuel Fuel Oil Diesel NG RB
[ I I || |

0% 25% 50% Baseline 75% Addl. 100%
threshold Threshold
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Discussion on first draft paper
Expansion of the scope of guidelines to transport sector: Measures covered

Scope: Cargo or Passenger Transport

{_41

= -| -|
*| F l

Operating Modus: Urban or Inter-urban passenger transit
respectively short-haul vs. long-haul cargo transport
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Expansion of the scope of guidelines to transport sector: Data requirements

~\

e EF per km for various modes e.g. cars, taxis, buses, trucks, motorcycles based on fuel consumption, NCV,
and EF per fuel type

e Requires default vales for fuel consumption per vehicle category or measurements
* Example: 160 gCO,/km for passenger car
e Used for vehicle/fuel efficiency measures in cargo or passenger transport J

~\

*EF per PKM and EF per tkm based on average occupancy/load factor rate per mode of transit

e Requires occupancy rate studies or data on average trip distance and mass of persons/cargo transported
e Example: 90 gCO,/PKM for passenger cars

e Used for transit efficiency measures in cargo or passenger transport

v,

~

e EF per PKM fand per tkm forpassenger transit and for freight

e Requires data on modal share (per PKM or per tkm) e.g. 60% bus, 30% car, 10% motorcycle.
e Example: 40 gCO,/PKM average EF for motorized transit of passengers

e Used for low carbon mode measures in cargo or passenger transport

37
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Expansion of the scope of guidelines to transport sector:
Sampling requirements

Geographical scope
« Country
 >10 cities with > 1 min. inhabitants
« (Geographic region
* Asia, Middle East and North Africa, Africa, and Latin America & the Caribbean
« LDCs
« LDCs all together

Sample determination
« Random selection of countries (min. 5 countries)
« Cities > 250,000 inhabitants
 Alphabetic order: taking nt" city
 # of cities: whichever larger
* not less than 10 cities
* not less than 10% of all cities in geographic region
« Weighting factor: based on city population
« Standardized baseline: the lower 95% confidence interval of sample
« Additionality threshold: lowest 20 percentile of measured standardized baseline EF
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