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Context of the Publication

The

recommends cities to track the evolution of transport-related GHG emissions (CO2 , CH4 and
N2 O) at the city level rather than measure by measure. The SUMPs developed with the support
of MobiliseYourCity usually propose measures packages that interact with each other; therefore,
an urban transport GHG inventory approach captures the effect of the whole package of
measures rather than looking at individual actions.

The MobiliseYourCity Emissions Calculator is an Excel-based ex-ante scenario modelling tool

that supports cities and countries in projecting the GHG impact of their SUMPs or NUMPs. It
was designed to quantify and monitor a package of mitigation actions according to the ASIF
methodology (ASIF stands for Activity, Structure, Intensity and Fuels).

The MobiliseYourCity GHG Emissions Calculator has recently been updated. In 2023, the Institut
fur Energie- und Umweltforschung (Ifeu), under the support of the AFD, updated the Excel-based
tool of the MobiliseYourCity Emission Calculator considering feedback from its practical
implementation in real cases. The update of the MobiliseYourCity GHG Emissions Calcultor
included improved user interface, more flexibility in the choice of vehicles for GHG inventory and
scenarios, reference values for fuel consumption and vehicle occupancy to use in case of
missing data, automatic bug fixes to improve user experience and integration of quality control
and feedback.

Considering these modifications, adjusting and updating the User Manual for the
MobiliseYourCity Emissions Calculator is necessary to assist practitioners in using the tool. This
document is the second edition of the User Manual for the MobiliseYourCity GHG Emissions
Calculator. This update considers the latest updates of the Excel-based tool and improves some
further insights for practitioners to use it better.


https://www.mobiliseyourcity.net/mobiliseyourcity-monitoring-and-reporting-approach-ghg-emissions
https://www.mobiliseyourcity.net/emissions-calculator-and-mrv-toolkit
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User Manual for the MobiliseYourCity Emissions Calculator

1.Background and purpose of the Tool

The MobiliseYourCity Greenhouse Gas (GHG) Emissions Calculator aims at helping developing
countries and cities to calculate transport GHG emissions for a reference year and Business-as-usual
scenario (BAU) as well as a climate scenario with emission reductions from mitigation measures — the
so-called climate scenario. As a result, the tool provides data on the calculated transport demand,
energy consumption and GHG emissions. These data give an overview of the relevance of each
transport mode regarding the total GHG emissions within the defined territory. It also enables users to
quantify and monitor the impact of a bundle of mitigation actions according to the “ASIF" methodology
(Avoid, Shift, Improve and Fuel — see for more details the Monitoring and reporting approach for GHG
emissions (MobiliseYourCity 2017)). This tool does not aim at calculating the impact of individual
mitigation actions. For example, the impact of all measures concerning “avoiding” traffic i.e. reduce the
need to travel such as home office, removing parking lots, toll systems etc. must be assessed together
per designated year e.g. 2020 and 2030. The results of this bundle of measures may result in a
reduction of 2% of car traffic and 3% of delivery truck (both in km). These data are the input required in
the climate scenario input sheet.

Please note that the tool is not designed for transport GHG inventories in the framework of the UNFCCC

even if it follows the IPCC guidelines (app. Tier 3 level of the 2006 IPCC guidelines). The results can be

used for preparing the inventory for urban road and rail transport to deliver to the UNFCCC but certain

aspects should be taken into account or completed beforehand:

1. It only covers GHG emissions (no pollutants included)

2. Biofuels are not included

3. Not all emissions required in the IPCC guidelines for road (1.A3b) and rail are assessed. The
following are missing: evaporative emissions from vehicles (1A3bv) and urea-based catalysts
(TA3bvi)

4. If the MobiliseYourCity GHG emissions calculator is used for reporting purposes, only Tank-to-
wheel emissions should be considered (select this option in the “Overview of results” sheet)

1.1. Methodology and scope

The scope of the emissions to be taken into account is based on a territorial principle (see the
Monitoring and reporting approach for GHG emissions (MobiliseYourCity 2017) for more details).
Essentially, all traffic must be considered WITHIN the defined territory (traffic of inhabitants, incoming
and outgoing traffic such as commuters, tourists, freight deliveries and so on).

The country or city’s transport demand, energy consumption and GHG emissions, are calculated using
a "Bottom-up” approach i.e. based on the real transport activity data.

Using the Bottom-up approach, the total GHG emissions from transport can be derived from multiplying
transport demand (vehicle kilometres travelled — vkt) by the specific energy consumption and the
specific GHG emission factor (see Figure 7).

GHG emissions of a Transport Specific energy Specific GHG
transport activity demand consumption emission factor

Figure 1. Bottom-up calculation methodology for transport GHG-emissions

Within the tool, road and rail transport - both for passengers and freight - can be calculated.
Furthermore, different vehicle categories (e.g. private cars, taxis, motorcycles, long distance train,
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metro) and fuel types (e.g. diesel, gasoline, gas, hybrid and electric) can be distinguished. Figure 2
describes the different vehicle types.

The results of the “bottom-up” calculation of the energy consumed can be compared with the “top-
down” energy consumption, i.e. fuel sold for transport within the territory. At the national level this data
is available in the energy balance.

All data inputs - shown through green cells - are mandatory to enable full use of the tool’s functionalities,
including the inventory for the base year, Business-as-usual (BAU) and climate scenario, as well as the
Key Performance Indicators (KPI). If you do not wish to use all functionalities, you only need to provide
the required data for the assessment you intend to perform (e.g. if you only need the inventory for the
base year and the BAU scenario, no data is required for the climate scenario). Please note that the
inventory is compulsory to calculate both BAU and climate scenarios.

NMT = Non-Motorised Transport, includes walking and bicycling,
using small-wheeled transport (skates, skateboards, push scooters
and hand carts) and wheelchairs.

Cars which transport passengers in return for payment of a fare and
which are typically fitted with a taximeter.

Motorcycles which transport passengers in return for payment of a
fare (e.g. Go-jek, Grab).

Any motor vehicle intended for the collective transport of persons,
the number of seats of which is greater than nine or the permissible
total weight exceeds 3,5t.

Intercity Passenger train.

Passenger train mainly traveling within the city territory — Tram
and Metro.

Page | 2
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Motor vehicle intended for the transport of freight, the permissible
gross weight does not exceed 3,5t.

Motor vehicle intended for the transport of freight and the total
authorized load exceeds 10t. Trucks consist of trucks and tractors
(truck with trailer).

Non-conventional vehicles. Users may define the characteristics
of this vehicle.

Figure 2. Definition of different vehicle types

2. Step-by-step user guide

The MobiliseYourCity Emissions Calculator contains several sheets, each serving different purposes.
The sheets “Get started”, "TA Input Base and BAU", "2A Input Climat Scen. Pass." and "2B Input Climat
Scen. Freight" are the main sheets to be filled in by users. The sheet "1B Top-Down Validation" can be
used to conduct a bottom-up versus top-down comparison. All remaining sheets are for informational
purposes only. Each sheet will be explained in the sections below. The explanation of each sheet is split
into two parts: the first part gives an overview of the purpose of the sheet and general information, and
the second explains the inputs required for calculation.

Some input cells include embedded error checks within the tool. If a user input appears to be out of the
realistic range or is in an incorrect data format they will be allerted by a pop-up menu. Within this menu,
the user has the choice to either change or apply the input value (see Figure 3).

Please check your input X

Your input value might be out of possible range or is in the wrong format.
Please check your input data again,

/ » . Remark: The input must be a integer or decimal value.

cDesea continuar?

50 Mo Cancelar Ayuda

Figure 3. Example for an embedded error check

In the upper area of sheets 2A, 3A, 3B and 4, a brown-highlighted area displays the detected error and
indicates the table where the issue should be reviewed.

Error message will be shown here if detected
There is an error on sheet "3A Input Climate Scen. Pass."! Please check!

The results below might be wrong!

There is an error on sheet "2A Input Base and BAU"! Please check! There is an error on sheet "3B Input Climate Scen. Freight"! Please check!
The results below might be wrong! The results below might be wrong!

Figure 4. Error message area

A\ Important: Please activate macros after opening the file to ensure proper functioning of the tool.

Page | 3
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2.1. Sheet “Get Started”

The “Get Started” sheet is the entry point of the MobiliseYourCity Emissions Calculator. It includes
Important set-up options that must be configured before using the tool.

General information:

This sheet contains the defined colour code, which is used within all sheets of the MobiliseYourCity
Emissions Calculator (see Figure 5). The colour code is designed to guide users by indicating which
cells require user input and which cells are calculated automatically.

Colour code

Data input Green
|Datalinput disabled T orak gray

Calculated cell Light gray

Error Pink

Default values Purple

Figure 5. Colour code within the MobiliseYourCity Emissions Calculator

Cells and sheets highlighted in green indicate that user input is required.

Dark grey cells are disabled and do not require input. These cells may change colour

dynamically based on other inputs (by filling in the tool, you will notice that green cell or dark

cells may change colour). This is an automatic guidance to prevent errors or missing data.

- Light grey cells display the results of calculations or additional information. These are for
reference only and should not be modified.

- Purple cells represent national default values. They are given in the scenario sheets for

indication (depending on whether MobiliseYourCity already has defaults data for the selected

country). In the default value sheets, they refer to IPCC default values for energy content end

emission factors. They should only be replaced if more precise and reliable local data is

available.

v

User Inputs Required: In the green marked cells on the left side of the ‘Get Started’ sheet, the user must
configure the following setup options:

Select the type of location: Choose either country or city

In the location name type the name of the selected country or city (e.g. Uganda)

Enter the reference year for the analysis (e.g. 2016)

Select the preferred language (choose between French, English and Spanish)

Select the type of GHG emissions (choose between Wheel-to-Wheel — WTW or Tank-to-Wheel -
TTW)

Type of location :Country
Location name i
Reference year i
Language i English
Choose the type of GHG IWTW
TTW: Tank-to-Wheel (without emissions from energy/fuel
production]); WTW: Well-to-Wheel (with emissions from

energy/fuel production)

Page | 4
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Figure 6. Required user input to set up the MobiliseYourCity Emissions Calculator

2.2. Sheet “1 Vehicles and fuels”

This sheet is used to define all combinations of vehicle and fuel types that will be included in the
emissions calculations.

Completion steps:

Step 1) Vehicle type selection

Define the vehicle types to be included in the analysis. You may choose from a list of pre-defined vehicle
types or select "custom vehicle type" from the dropdown menu. The vehicle types are categorised by
type of transport (e.g. individual road passenger transport, collective road passenger transport, rail
passenger transport, road freight transport, rail freight transport)

Enter custom vehicle CRF code custom vehicle Vehicle type used by  CRF code used by the
type here type the tool tool
Passenger car

Vehicle type

Passenger car

Individual taxi Individual taxi 1.A3.b.i
Motorcycle Motorcycle 1.A3.b.iv
Custom vehicle type Auto-Rickshaw 1.A.3.b.iv: road - motorcy|Auto-Rickshaw 1.A3.b.iv

Figure 7. Vehicle type selection
Step 2) Fuel type selection

For each vehicle type selected, you must choose at least one corresponding fuel type from the
dropdown menu. Ensure that all relevant combinations of vehicle type and fuel type are included in
order to reflect the actual transport system accurately.

User input

2) Fuel type selaction /

For each vahicls typa, choosa &t Iaest ana corresponding fusl tps from tha drapdown manu. Tha option “roha™ means that tha vanicle hat no engine (2. 1n tha case of 3 cargo bike]. Ba careful to fill in tha data for all salacrad vehic catagerias.
i

"

Vehicle typa Ful type

Diesel

|Diesed

individual taxi

Figure 8. Fuel type selection

2.3. Sheet “2A Input Base and BAU"

The sheet is used to input transport activity data at the country or city level to calculate GHG-emissions
for a specific reference year (GHG-inventory) and/or for a Business-as-Usual (BAU) scenario.

General information:;
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If you are calculating emissions only for the reference year, it is sufficient to input data in the green-
marked cells for that year. In this case, the accompanying results sheet “2A Result Base_Bau” can be
ignored.

If a BAU scenario needs to be calculated, the user should input additional data in the green-marked
cells for future years, located on the right-hand side of the sheet. For quality check purposes, the results
of the vehicle-kilometres travelled (vkt), modal split and emissions calculations are displayed on the
sheet “2A Result Base_Bau". Depending on the user input the results can be disaggregated between
road and rail transport, different vehicle categories and fuel types.

A Business-as-usual (BAU) scenario is a projection of future conditions (in a future year)
assuming no intervention is implemented. A Counter-factual baseline means a projection of
what would have happened in the past without the intervention, but based on historical drivers
other than the mitigation action (see Compendium on GHG Baselines and Monitoring
Passenger and freight transport, GIZ et al,, 2018). The input data for the BAU scenario i.e.
annual vkt growth rate in 3), vkt break down according to fuel type in 4.ii) and energy efficiency
in 4.iii) should follow this methodology.

1) Tweline

Descripticen W far the progct. 10 5 yais Tor whi i shawn.

) Socic-aconomes data
Deseript |GOP} of y Vi e
Ramark: Data input for i ! h " tacenad i the shaat

) Vehicle kitometers travelled (vki|

Deaxipt wear and thi the ot or the fleet RO b me.
emiszions cannot o= done,

Remark 1+ e verage et mi e actual frarsgeort sctiven ¥ or ountry terroey;
Remark 2 Defiretions and short desiptons of each ushi van®,

1

Figure 9. Overview of the upper part of sheet “2A input base and BAU”
Completion Steps:

Step 1) Timeline

Define the assessment period and the target years for the project, program or policy to be assessed.
You can choose up to 5 years for which GHG emissions will be calculated.

1) Timeline

Description: Please define the target years for the project. You can choose up to 5 years for which GHG emissions are shown.
Target year [# [ 2019 | 2020 | 2025 [ 2030 | 2040 [ 2050 |

Figure 10. Years to be included in the assessment term

Step 2) Socio-economic data:

To calculate the GHG emissions for the reference year, enter data on population (total number of
inhabitants) and Gross Domestic Product GDP (in USD Billion) in the reference year. If a Business-as-

Page | 6
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usual scenario is to be calculated, the annual growth rates for both population and GDP must be filled
in the green cells on the right-hand side for the whole assessment period.

User input
p P
/

2) Socio-sconomic data - \

Description: Please enter the pomdation and the gross domestic product (GDP) of your country/cty for the reference year y(hr tabde below. For BAL scenario piease abso enter

Remark: Ceta Ingut for the pooulston |n the relerence vear is mandatory, data inout for the GOP s optional - applicd ferey performance indicators [€Pi] In the sheet "3 Overdew of Results®.
Vales Annual growil

g anrusd growth rates.

Unit
Population Number of inhabiants
Gross domestc oroduct [GDR] [ Million doliars

2019

Emznumm-mm avun a.!sasw

I
Boure

Figure 11. Socio-economic data input sample

Side note: Ensure the population (number of inhabitants) is entered as a whole number (not in millions
or thousands) to guarantee valid crosschecks, which are implemented in the data input cells in the next
steps! Where possible verify values with official data or academic research.

Step 3) Vehicle kilometre travelled (vkt):

The user can choose between two approaches depending on the format and type of data available
concerning transport demand:

1. Vkt approach - the total mileage per vehicle category can be directly entered into the green
cells in column C (named “1.Vkt approach”).

2. Fleet approach (column D & E) — Enter both the total number of vehicles in use and their
average annual mileage per vehicle category.

In both cases, the user should try to reflect in the best possible way the real vkt driven within the area
of study (trips starting and ending in the territory, as well as outgoing and incoming trips).

To calculate the BAU scenario, the user must fill in data for annual growth rates for the total vehicle
kilometres travelled (vkt) for the assessment period, regardless of the approach chosen.

User input

3) Vehicle kilometers travelled (vkt)

Description: Plezse enter the vehicle kilometers of the base year and the annual growth mte. The user has to choose batween the vkt approach dr the fleet approach for each vehicle category. 1t is ne
GHG emissions cannot be done.

Remark 1: The total vkt (mileage approach) or average annual mileage (fleet approachy should cornpl\r with the actual transport activity within the\city or countryterritory.
Remark 2: Definitions and short descriptions of each vehicle category can be found i

L. Vkt approach 2. Flzet approach
Total vkt per vehicle Vehicle storck  Awverage annual mileage
Subcategory category [Mio. [total l_':u ~her  per veh'lc.le

km/ of vehicles] [km/vehicle/vear]

2019-2020 &

Figure 12. Vehicle kilometres travelled and growth input sample

Step 4.i) Load factor, occupancy rate and average trip length:

The user should gather reliable local or national data on occupancy rates, load factors and average trip
length for each vehicle type. If no local data is available, the tool provides orientation values for the
occupancy and load factors in countries/cities in Sheet 8 “Occupancy_Load” (you can contact the
MobiliseYourCity Secretariat to verify whether such data is available for your country). Note that both
average occupancy and average trip length must be entered for the tool to run a calculation.

Page | 7
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User input

4.1) Load, occupancy and average trip length

Description: Please enter the occupancy For passenger vehicles (average number of passengerg per vehiclz) and the load for fraight vehicles (avergge load per vehicle in tans). On the right, please enter for all given vehiclest
SCENAro.
Remark 1 Docupancy/load vakses are used both for invertory, BAU and cimate swcenario. The average trip length is only used for the climate scenaljo.

Remark 2: Conventionally drivers of public transport (ind. tax) are not counted as they are ot passengers, but for privata transport drivers should by included.

Remark 3. Local {national/city] data can be used If availabie and robust. Otherwise for citigs it is recommendad to use national data and for countries ¥ use regional specific data. On sheet B Occupancy_Load, you can find o)

OPTIGNAL - The average trig lengen is anly wsed o3 3 weighting factar
A, BAL trip langth [OTTETE A climene pattaage: tras ano [Tab 1AL Farer

1 forait Scenaric moges!
ezneesnad By tnashif

Subcategory Iri Subcategory

NMT Pazsergers/vebicle
[Passanger car Famsargars/vahicle E Passengerear

indivigusl sl Fassergers/vehicle Individiz| tasi
Motoroycle Famergers/vekicle . Matoroyels
e Fassargars/vericis dus
l;x:nnmsrcial--l‘i:n load toasjvehicle Sowice

|

Figure 13. Occupancy, load and trip length input cells

Step 4.ii) Vehicle kilometre travelled breakdown by fuel type:

Vehicle kilometres travelled (vkt) should be disaggregated by vehicle category and fuel type (diesel,
gasoline, electric, etc.) for both the reference year and future years (if a BAU scenario is to be
calculated). If city level data is not available, national values from the orientation values can be used
(please contact the MobiliseYourCity Secretariat to check if these are available for your country).

A\ Important: Ensure that for each vehicle cathegory, the sum of the vkt shares equals 100%.

User input

4.il) Vehicle kilometers travelled breakdown by fuel type
Description: For each vehicle category, please enter the percentage of vehicle kilometers trfvelled (vikt) per fuel type for the reference year and fdr future years.

Remark: The sum of shares in each vehicle category has to be 100 %. The share of each fugf type should be coherent between the different years ag the replacement of vehicles in previo
fleet composition and evolution.

Subcategory Fual type

NMT none

Passenger ear sll

Pnsun;er car Gassline

Faisenger car | G

Individual t2xi |=u
||I'IHI\‘I|‘WB| taxl Gasaline

Individual taxi lge;el

Motorcycle =l

Motoroycls i 100% 100% 100% 100% 100% 100%
Bus all 100% 100% 100% 1005 1005 100%
|Bus. Dissel 100% 100% 100% 100% 1008 100%

ight commercial vehicle all :IOE IOEE b& 1% :LD__O& 100
Lig\ commercial vehicle |Gnsolml B85 B8% 68% B8% BE® (5.3
Light earmmereial vehicla Dizsel 325 32% 3% 3% Erid 37%.
Source:

Figure 14. Vkt breakdown by fuel type input sample

Step 4.iii) Average energy/fuel consumption for the reference year and energy efficiency change in the
BAU scenario:

Users must input the average energy/fuel consumption for each vehicle category and fuel type in the
table “average energy /fuel consumption” (e.g. 8 1/100 km). If no data is available at the city level,
national values can be applied (please contact the MobiliseYourCity Secretariat to check if these are
available for your country). For the BAU scenario, annual energy consumption should be estimated for
each year based on technological development and potentially on policies envisaged in the BAU that
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could impact energy efficiency.

User input

4.iii) Average energy/fuel consumption for the reference year and energy efficiency changge in the BAU scenario

E

Average energy consumption [HoAf-kg/100 km]

Local data

2020 2025

2030

Gascline 1/100km

Diesel 1/100km

individual taxi Gasoline 1/100km

Individual taxi Diesel 1/100km
Gasoline 1/100km 31
Diesel 1/100km

40,0
80

20l

Light commercial vehicle 1/100km
Light commercial vehicle |Diesel 1/100km
Source:

Figure 15. Average energy/fuel consumption and efficiency improvements input sample

Step 4.iv) Evolution of the CO, content of the electricity in both scenarios

To estimate the Well-To-Wheel CO,emissions from electric vehicles, users must input the CO, content
from electricity production separately for road and rail transport (g CO2/kWh — electricity grid emission
factor).

It must be mentioned, that these values apply for both the BAU-scenario and climate scenario.

4.iv) Evolution of the CO2 content from electricity and hydrogen production in both scenarios

Description: Please enter the CO2 content of electricity and hydrogen for the reference year and for future years.
Remark 1: For scenario calculations, it is mandatory to enter the values for future years as well. These values are used for scenario calculations both for the BAU (this sheet) and the clil

Remark 2: GHG emissions from (battery and fuel cell) electric vehicles are zero when applying a TTW (tank-to-wheel) approach. If the WTW (well-to-wheel) approach is applied the ups
Remark 3: Please note that the unit for the CO2 content of electricity is g CO2/kwh electricity, whereas the unit for the CO2 content of hydrogen is g CO2/kg hydrogen.

Input data for the electricity mix 53‘?; data
Road - Electric g CO2/kWh

|e cozkwh

a5

Rail - Electric

Source:

Input data for hydrogen production

Road - Hydrogen
Rail - Hydrogen |g COo2/kg

Siource:

Figure 76. CO2 content from electricity production input table

2.4. Sheet “2B Top-Down Validation”

This sheet allows users to validate or compare the calculated energy consumption from the
MobiliseYourCity Emissions Calculator inventory (bottom-up) with statistical data (top-down).

General information:;

The bottom-up calculated energy consumption in the reference year is compared with statistical data,
i.e. energy balance for countries (Top-down energy consumption). Locally, these statistics may be the
cumulative sales of fuels from service stations within the area of study but not available. It is important
to note that some discrepancy between the bottom-up and top-down GHG calculations is expected, as
the two approaches rely on different data sets leading to different results. Despite these differences,
the results from both approaches should be of similar order of magnitude. For a more detailed
understanding of the sources of discrepancy, please see the Compendium on GHG Baselines and
Monitoring Passenger and freight transport (GIZ et al. 2018).
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Completion steps:

For the top-down validation, the user must enter the energy or fuel consumption values for all relevant
energy types for both road and rail transport (based on their energy balance or statistics on fuel sales).
The validation/comparison between Bottom-up and Top-down will be shown in the charts below the
input tables, as shown in Figure 17.

Results User input

Energy Balance[1000 TOE]
Transport (sum of road and rail)

Energy Balance ot - . Caloalated {1000
| 1000 TOE| = e G TOE]

i " - Hydrogen =
|ro1ar ;._ 43 554 [Total 130 _ = -0

1 A3 Transport energy consumption [1000 TOE] 1A3b Energy consumption road transport 1A3c Energy consumption rall transport [1000

[1000 TOE] TOE
I wEnergy Balance
} 11000 TOE]
I - Coicafated (100G
} Tof)
v o 4 v L

o0 mEnergy
A ® Energy Selance Baiznze
1000 TOE| 1000 ToE]

o L
«0 o Calculated

! | 1000 TOL |
on w Caloulwsed [1000 i N !
mo TOE]

H =i p———— o

' b

o £ & @
S #

BEEEEEE
TEEEEE

o B

Gaolne Diesel  Heanr PG G NG teysrogen

excluding international bunkers

Figure 17. Bottom-up / Top-down Validation preview

2.5. Sheet “3A Input Climate Scen. Pass”

This sheet enables the calculation of a future scenario - called climate scenario - to estimate the impact
of packages of mitigation measures on passenger transport-related GHG emissions.

General information:;

This sheet offers two methods for entering transport demand data. The appropriate method should be
selected based on the type of data available.
®m Approach 1: With upstream calculations - If the future transport demand data for the total mileage
(vkt) and transport performance (pkm) can be derived from a transport model, this data can
directly entered in the table in the box “With upstream calculations” of the MobiliseYourCity tool.
B Approach 2: Without upstream calculations - If no transport model is available, the user can
adjust the transport demand in a step-by-step approach in the section “Without transport
upstream calculations” following the Avoid, Shift, Improve approach (ASI).

A\ Important: It is highly recommended not to mix both methods to get robust results! Please choose
only one approach and apply all required data only for the chosen approach. If both data types are
available, consult a transport expert to ensure consistency.

Once the transport demand method is chosen, continue with Step 3) Improve: Penetration of alternative
energies.

Completion Steps:
Approach 1: with upstream calculations - transport activity data from external transport planning tool:

First, enter the transport performances in Million Pkm (Person-km) and the vkt (in Million km) from a
transport model tool into the two green tables. Proceed then to Step 3: Improve — Alternative Energies.

A\ Important: If the entered values result in negative vkt within a vehicle category, an error message
will be shown via a pop-up menu.

Page | 10



User Manual for the MobiliseYourCity Emissions Calculator

WITH UPSTREAM CALCULATIONS - TRANSPORT ACTIVITY DATA FROM EXTERNAL TRANSPORT PLANNING TOOL

in the table on the right (optional for GHG but recommanded if you need any key performance indicator ini

Description Please enter the vehicle kilometers travelled in Mio. km in the table on the left (r y) and the transport in Mio. passenger-kilomete
can be entered for the following years taking into account the changes planned in the climate scenario.

Remark: Definitions and short descriptions of each vehicle category can be found in the sheet "9 Sources and abbreviations".

Vehidle kilometers travelled [Mio. km] Transport performance [Mio. pkm]

taxi

e aliel kilenprecs 802l i Bt kim i tha tabile cn rhe kany anil TRTEREE Rlometen in The tabie on the right {options fee GHG but you nesd any inlicatar in
can be artared for the folowing years tAKINE MM Bccount he charges planned in the chmate stenso,
Ramark: Dafinkions 30d short wehicis category ihe sheut "3 Sources and abbrevations”

Wehicke kikometers traveled [Mio, bm]

Transport periommance (Wio. gkm]

"3) improve:”

After Step "1 & 2)
Awvoid & Shift” please
continue with step

travefed per fusl type for ach vehicle categury and year, The sum for each vebick category has 1 equal 100%. If there = no thange compared to the BAU, you de not Rave 1o enter new shares, but you have to ente

REmark: The sum of thares in each vehicle category had to be 100 %. The share of sach fusd type should be coherent betwean the different yeard &4 the repfacement of vehicks in previcus years obvisouly impacts the folowing years. The user must énsure that dat

Euarnple of measure: & fusdng project leading 1o the renawal of the car flest incseases 1he nu

b af lometen: travelled by alternative fusl wikicas.

Wikt share Dy hised in the BALF scenario [W)

VL share by fusl for Climate scenanio [%]

Passonges cas ail 100.0% 104,05 100.0%
pusenger ar_ Gasaine i % om
passangar car [ 10,05 1005 10,08

it 10005 100,08 100,03
iIncividual taxl Gawing 65,0% 05.0% E50%
indnvicual Tam Dised 35,04 35.0% I508

all 100,0% 100.0% 1000 100.0%

[Sascine 10C,0% 100.0% 100,0% 100.0%
Bus il 10C,0% 100,0% 100,05 100,0%
Bess. Diesel 10,0 100,0% 100,0% 100,0%

Figure 18. General approach for transport activity data in the climate scenario with data from an
external transport planning tool

Approach 2: without upstream calculations - transport activity data calculations within this tool:

If no transport model is available, the avoided, shifted transport must be calculated using the step-by-
step approach provided in the “Without upstream calculations” section. After completing this section,

proceed to the third section to enter data on energy efficiency.

ra travalla [vkt]

—

WITHOUT UPSTREAM CALCULATIONS - TRANSFPORT ACTIVITY DATA CALCULATIONS WITHIN THIS TOOL

Pleasa riter the perceriage T AT

Exangle of measure: Parking space seduction

meazues comp

wear in the B0

Romark 1: “fiveid” maans that the trip does aot take place a1 wil ¥ the ma is jusz replaced by a trip with a differees mode of transpeet, it has 1o be asterad in section 2| Shife
b} withcm Rumar Ity mrder the effact for the fiest wear it ocours. The teol automatically takis it ino sccount for dubsaquent yaans.
ey Rmmark 3: Pledns nole that 1he sercatage of Vit sotided should nof soeed o vslue of 300 s, SRACY M iures doring the Conid lockekown in Gan in JOGT lecd b 15 avesictad vt of pisienper cars, 4% swidec

lanning tool: 03019 fucurce: o, A s,

Please follow
. f 0%

the steps: - i i T |
o L e I T T samm—|

1) Avoid [ [ I | I [Tusm ]
“2) Shift”
“3) Improve”

2.1. Give the potential additional vehicle kilometers for the vehicle categories below (public transport) if more vehicle kilometers are expected asa result ¢

Example of measure: Extension of the bus network [e.g. increase in frequency)
2.2, Please adjust the occupancy rate if the number of passenger per vehicle is

expected to be impacted by the planned measures for the corresponding ye

Example: Dacreasing the train ticket price would increase the number of passengers per train.

2.3. If one of the two parameters [vehicle kilometer or occupancy) is impacted

it is mandatory to specify the transport mode that is the source of these ney

Example: The goal transport modes categories are busas and train. Concerning the extensions of the train planned for 2020 the new users are expected to

trips will be induced.

Remark 1; Do not forget to also enter on sheet 24 the average trip length of vehicle types that occur only in the climate scenario.
Remark 2: Only enter the effect for the first year it occurs. The tool automatically takes it into account for subsequent years.

Base vkt [Mio. km]

_00 0. 00 _0.0
Bus | | 3578 | 3425 | N - Y W
Categ: Additional vkt [Mio. km]

im?iﬁ!ﬂl

Page | 11



- Pes KT Your City

User Manual for the MobiliseYourCity Emissions Calculator

Figure 19. Step-by-step approach without transport planning tool
Step 1) Avoid: Avoided vehicle kilometres travelled (vkt):

In the table “Avoided motorised vkt (%)”, enter the percentage of the transport demand (vkt) avoided

through mitigation actions. If traffic is not avoided by the policies planned in the climate scenario,

please skip this section and go to 2) Shift: Shift of transport from the current to public transport modes.

m Positive values represent a decrease in the transport demand (avoided kilometres) in the climate
scenario.

m Negative values increase the transport demand (is not recommended for a climate scenario....).

A\ Important: If users enter values that lead to negative vkt within a vehicle category, an error check
pop-up menu will appear.

User input
WITHOUT UPSTREAM CALCULATIONS - TRANSPORT ACTIVITY DATA CALCULATIONS WITHIN THIS TOOL
1) Avold: Avoided vehicle kilometers travefled (vkt)
Duscription Please enter the percentage of vehitle kilometers travelled |vikt} that will be avoided with the planned mitigation measures compaed to the same year in the BALL
Example of measure; Parking space reduction
Remark 1: "Avold” means that the trip does not take place at all, If the trip i just replaced by a trlp with 3 different mode of transport. it has to be entered in section 2} Shift,
Aemark 2 Onby enter the effect for the first year it oceors, The toal sutamatically takes it into account for subsequent years.
Ramark 3: Please note that the percantaga of vt svaided should not axcend a value of 30%. Far comparisan, strict measures during the Covid lackdown n Germany In 2020 led to §5% avelded vit of passenger cars, 4% avoidet
compared to 2019 (source: ifeu), Planned climste measure sre likely to have 8 lower Impact, especislly for passenger transport by read,

Matarcycle Z58% 30.05
Bus 57% 1o

|5
Moteecyele 1,138 1145 1162

Bus 352 =8 363
[5um 5,858 5987 £.077

Bl 3l (E

Figure 20. Without transport planning tool step 1) Avoid preview
Step 2) Shift: Shift of transport from the current to public transport modes:

In this step, the user can calculate the modal shift. The tables in the upper part of this section display
the baseline transport demand and are provided for informational purposes only.

m If the planned measures lead to a reduction in vkt for one or more categories, enter the number
of additional vkt in the corresponding green table. Note: In climate scenarios, only public transport
is expected to increase. Vkt for private transport should not increase.

B Once the additional kilometres are entered, fill in the “Origin mode of transportation of new PT
passengers”table. Specify the share of the new vkt according to the original vehicle category from
which the passengers come (e.g. additional bus kilometres come 50% from car users and 50%
from non-motorized transport). The area where the origin mode of transport must be entered
should turn green in the corresponding table. If users enter values that lead to negative transport
demand within a vehicle category, an error check pop-up menu will be shown.

B |f the planned measures impact the occupancy rate, please enter the new occupancy rates.
Similarly, as above, the share of trips made by new public transport users should be attributed to
their former mode of transport (e.g. increased use of urban rail is assumed to come entirely from
buses due to a corresponding bus line being replaced).

B The planned measures can affect both inputs: vkt and the number of people in these vehicles.
Ensure that these values are aligned so that the resulting transport performance (person
kilometre) and modal split reflect your scenario projections.
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Information: Calculated base year transport demand

User input

Ovigin mode of transportation of

new PT passangers [% of the trips]
Boal transport mode

Goal transport mode

Figure 21. Without transport planning tool step 2) Shift — Overview

A\ Important: The input values must be expressed as a percentage (%) of the trips. Please make sure
that the sum of values for each vehicle category is 100%. Also do not forget to consider induced
transport.

Results of the transport demand measures: the results of the inputs concerning the climate scenario
measures are displayed in the table “Scenario vkt” and “transport performance”. These values are
calculated based on both approaches “with upstream calculations” or “without upstream calculations”.
Regardless of which approach was chosen, these transport demand values were considered for all
subsequent calculations of the energy demand and GHG-emissions in the climate scenario.

If the inputs lead to negative transport demand within a vehicle category, these values will be shown in

red in the table. If this occurs, please review your previous inputs in this sheet and make sure no cells
are red before continuing.

Rezalts of

Bees :;Ekk i

] T

3 BT csaamrcn
Bl B e
L= o ]

Figure 22. Sample results for the transport demand in the climate scenario
Step 3) Improve: penetration of alternative energies:

In this step, the climate scenario’s calculated transport demand (vkt) for each vehicle type can be split
into different fuel types. For reference, the shares from the BAU scenario are shown in the calculation.
This input is necessary to calculate GHG emissions. If a certain type of energy is not used, the user
can input 0 or leave the cell blank. If the fuel distribution does not change compared to the BAU
scenario, the values from the BAU can be copied and pasted directly into the green input table.
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User input

3) improve: ion of ive enargies
Description Please give the chare of the vehicle kilometers travelled per fuel tyoe for each vehicle category and year, The sum for each vehicle category has to equal 100%. 1T Mere“s no change comganed to the BAL, you do not hawe to ent
climate scenario,

Remark: The sum of shaces in each wehicle category has to be 100 % The share of sach fuel type shoukd he coherent between the different years a3 the replacemant of dehicles |n previois years obeisouly Enpacts the following

Exampla of measure: A funding project lesding to the rencval of the car flest Increases the numbsr of kilomstars travelled by sltemative fusl vehicles.

Vit ghare by fuel for Climate scenario

100,0%
5 Lt 50,0% 50,0% 1 90,01%
v L= Far |Diesel 10,0% 10,0% 10,0% 10,0%
Individual taxi |a_n 100,0% 100,0% 100,0% J 100,0%

idual taxi i 65,0% 65,0% 65,0% 65,0%

inclividusl taxi |Diesel 35.0% 35.0% 35,0% ¥ 35,0%

IQ 100,0% 100,0% 100,0% 100,0% 100,0%

y |Gasoli 100,0% 100,0% 100,0% 1000% | 100,0%

Bus Lati 100,0% 100,0% 100,0% 1000% | 100,0%

‘E | Diesel 100,0% 100,0% 100,0% 100,0% 100,0%

/\ Important: The total share for each vehicle category must equal 100%. If the sum is correct, it will
be indicated in green.

Figure 23. Step 3) Improve: Penetration of alternative energies
Step 4) Improve: Adjustment of fuel/energy consumption:

In this last step, the user can adjust the average fuel/energy consumption for the climate scenario. For
reference, the BAU scenario’s consumption values are displayed in the table. This input is necessary to
calculate GHG emissions. If one or more types of fuel are not in use, the corresponding cells can be set
to 0 or left blank. If the parameters do not change in comparison to the BAU, please copy the BAU value
in the green table.

| User input |

m wdlutment of bued

Adjust Ly WELA L3R 10 Dl GHES| R Sk pifiod BRd EBbagaey of vitiih
Expnpiy. Vehegle prvevpy eiffcieny Smprovements

Wohicls luel coniumption Soemio BAL

Speciic consumption of vekicles Chimate sconario

i

= e
-

EEFI‘;

1

Figure 24. Step 4) Adjustment of fuel/energy consumption

2.6. Sheet “3A Results Climat Scen. Pass”

The sheet “3A Results Climate Scen. Pass” presents the results of both the BAU scenario and the climate
scenario (total vkt and GHG emissions) (see Figure 25).

Before any inputs are entered onto this tab, the results of the two scenarios - BAU and climate scenario
- should be the same (0% reduction). As users input emission reduction measures, the impact on vkt
and GHG emissions will be reflected immediately in the corresponding figures.
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Figure 25. Results of the climate scenario in comparison to the BAU scenario — Passenger transport

2.7. Sheet “3B Input Climat Scen. Freight”

This sheet is used for the calculation of a climate scenario for freight transport, allowing users to assess
the impact of mitigation actions.

General information:

The structure of the user input and the calculation methodology for freight transport (sheet 3B) follows
the structure of the input and the calculation methodology presented for passenger transport (see
Section 2.5. in this document).

Completion:

For guidance on how to complete this sheet, please refer to Section 2.5. of the document (Sheet “3A
Input Climat Scen. Pass.”). As mentioned before, the structure and calculation methodology for both
freight and passenger transport are the same. All steps and considerations described in the passenger
transport section apply equally to freight transport (sheet “3B Input Climat Scen. Freight”).

2.8. Sheet “Overview of results”

This sheet provides a summary and overview of the calculated results from the GHG inventory, the BAU
scenario and the climate scenario.

General information:

Section 1) of the sheet provides the GHG inventory. Section 2) displays the results from the BAU and
climate scenarios for both passenger and freight transport. Section 3) shows the Key Performance
Indicators (KPI's) for the reference year and both the BAU and climate scenario. These indicators are
useful for monitoring purposes as well as tracking progress over time.

1) Type of immet anid isvonscey (13)

GHIG eanbiions Trom passangor ransport por passngis Klonmear Invaiitiory of GHEG emioss ram trssportation WIW
facoa/Prm|

pny 2043 We0TCOZe 29

» e it

« Sout -tk ey

VI,

o

GHE amiksio From Troight Sransport pe toses Kilosster [FCOLTRM]

Figure
26. Type or result and inventory
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Annex 1: List of data needs

This annex provides an overview of the data required to calculate transport GHG emissions in the
MobiliseYourCity tool.

Methodology and scope

The scope of the transport GHG inventory and scenario calculation should be clearly defined. The
assessment can be conducted at the national level, for example in the context of a NUMP, or at a local
level (SUMP). Local assessment can be carried at the city level, but also at the metropolitan level.

The specific geographical boundaries of the assessment area must be clearly defined and remain
consistent throughout the process for all data inputs. The base year for the inventory must also be
selected. This should be a recent year for which data is as complete and reliable as possible, taking into
account the number and quality of available datasets. The projection time should also be defined, the
tool enables assessment until 2050, but the user can choose to limit his assessment to previous years
(e.g. 2030).

All data inputs —shown through green cells- are mandatory to use all functionalities of the tool i.e.
inventory for base year, BAU and climate scenario as well as Key Performance Indicators (KPI). If the
user chooses not to use all functionalities, only the data relevant to the selected analysis must be
provided. For example, if the user only wants to develop, it is not necessary to input data for the BAU or
climate scenario. Please consider that the inventory is compulsory to calculate BAU and climate
scenarios.

If the user wants to calculate a Business-as-usual (BAU) scenario (also called “do nothing scenario”),
the definition provided in the Compendium on GHG Baselines and Monitoring Passenger and freight
transport (GIZ et al., 2018) should be followed. According to this source “BAU means a projection of a
future year assuming no intervention is implemented and Counter- factual baseline means a projection
of what would have happened in the past without the intervention but based on historical drivers other
than the mitigation action.”

An overview of the data required and the geographical scope at which they should be gathered is given
in Table 1. List and scope of input parameters, Legend / no data; + low; ++ medium; +++ high. The more
precise the data, the better the output quality. For local assessments, the recommended order of
preference is to use city-level data first, then national-level data, and finally regional data if no national
data is available.

It is recognized that not all data will be available at every level. The minimum data accuracy required
depends on whether the tool is being used for a national or a city-level assessment. If national data for
a specific parameter is not available, users can use regional data instead, such as average values for
Asia. The MobiliseYourCity tool also includes default emission factors from IPCC. These can be used
as they are, or replaced with more accurate national or regional data if available.
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Data collection recommendations for investigations
on the national and city level
National level City level
Data Sensitivity for Data basis/ Data basis/
Category/Parameter . Scope Scope
gory/ required for results P Data source P Data source
Socio-economic data
1 Population - . . . .
) P National National authority, City
Number of | Inventory / .
. . data Surveys authority, Surveys
inhabitants
Population rowth . ) . . Cit
P g BAU, Climate National National authority, y.
rate . / . authority,
scenario data assumptions .
assumptions
Gross domestic City
roduct (GDP) or National . . L
P ( ) Inventory / National authority Authority if data
Gross market product data available
(GMP) for cities
GDP growth rate or City
Gross market product | BAU, Climate / National National authority, authority,
(GMP) for cities scenario data assumptions assumptions if data
available
Transport demand
3a) Vkt approach
Total annual vehicle .
. National Transport model, Transport model,
kilometers travelled | Inventory +++
. data surveys surveys
per vehicle category
Annual Vkt growth . .
g R BAU, Climate National Transport model, Transport model,
rate  per vehicle . +++ . .
scenario data assumptions assumptions
category
Average Vkt share by Inventor . National Statistics, Surveys, | National Statistics, Surveys,
fuel type ¥ data default values data default values
Average Vkt share b . . .
5 - v BAU, Climate National Surveys, default National
fuel type in future . ++ Surveys, default values
scenario data values data
years
3b) Fleet approach
Vehicle stock (total National
number of vehicles) | Inventory +++ . Statistics, Surveys Statistics, Surveys
per vehicle category
Average annual . - i
mileage er vehicle Inventor t National Statistics, Surveys, Statistics, Surveys,
ge P ¥ data default values default values
category
Annual Vkt growth . .
g R BAU, Climate National Surveys, .
rate  per vehicle . +++ A Surveys, assumptions
scenario data assumptions
category
Aver Vkt share b . National authority, . . .
f::i tagee share by Inventor - National julr?/e saZef;)ullty National City authority,
P ¥ data ¥3, data surveys, default values
values
Average Vkt share b . . . . .
5 - Y BAU, Climate National Literature, National Literature,
fuel type in future . ++ . .
scenario data assumptions data assumptions
years
Average . .
g Inventory, National authority, . .
occupancy/load per . City authority,
K BAU, Climate ++ surveys, default
vehicle category . surveys, default values
scenario values
Average trip length . .
8 R P g Inventory, . National authority, . .
per vehicle category . National National authority,
BAU, Climate ++ surveys, default
R data surveys, default values
scenario values
Energy consumption
Average ener National authority, . .
& . &Y v National authority,
consumption per | Inventory +++ surveys, default

surveys, default values

values

Table 1. List and scope of input parameters, Legend / no data; + low; ++ medium; +++ high
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Data inputs are described by sheet in the next paragraphs. Emission factors are not described here as
IPCC defaults are provided and it is not expected that users have better data. If this is the case, the data
can be updated in Sheet “6. Default parameters”

Sheet “2A Input Base and BAU"

1. Socio-economic data (used for the calculation of the KPI):

B Population of the defined area of study for base year and annual growth rate for following years
(BAU)
® GDP in USD Billion for base year and annual growth rate for following years (BAU)

Annual growth rate [%]
2040 2050 2019-2020 2020-2025 2025-2030 2030-2040 2040-2050

Population g 3.686.489
85

Gross domestic product (GDP) [ ™illion dollars 61] 62 67] 73
Source:

Figure 27. Socio-economic data

2. Vehicle kilometre travelled

Two approaches are possible depending on the format and type of data available concerning transport
demand.
m Option 1: Vkt approach: total mileage within the territory per vehicle category in Mio km
®m Option 2: Fleet approach: total number of vehicles in use and the average annual mileage per
vehicle category within the territory. The multiplication gives the annual mileage as in Option 1
(be careful to consider all trips within the territory incl. outgoing and incoming trips)
® Vkt Annual growth rate in % per period (base year-2020; 2020-2025; 2025-2030; 2030-2040;
2040-2050)

1. Vkt approach 2. Fleet approach
Total vkt per vehicle Vehicle stock
category [Mio. [total number
km/vear] of vehiclesl

Average annual mileage per

. . Annual growth of vkt per period [%]
vehicle [km/vehiclefyear]

Subcategory

2019-2020 2020-2025 2025-2030 2030-2040 2040-2050

Figure 28. Vehicle kilometres travelled

3. Load, occupancy rate and average trip length:

® Occupancy rates in persons/vehicle for the base year & the BAU (stays the same) for each
passenger vehicle category (in passenger/vehicle)

®m Average trip length in km for the base year & the BAU (stays the same) for each passenger
vehicle (in km)

B Load factors in tons/vehicle for the base year & the BAU (stays the same) for each freight
vehicle category
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Average occupancy and OPTIONAL - The average trip length is only used as @ weighting factor for
load P\ - T VUR <10 ¢, modal shift in the climate passenger scenario (Tab 3.A). Enter the
Subcategory Sabcategory B R U IR overaoe tip fengtts for all modes (Baseling or Scenario modes) concermed by
Local data the shift

NMT Passengers/vehicle NMT
Passenger car Passengers/vehicle 1,6] Passenger car
Individual taxi Passengers/vehicle 21 Individual taxi
Motorcycle Passengers/vehicle 1,0| Motorcycle
Bus. Passengers/vehicle 16,0] Bus.

Light commercial vehicle|load: tons/vehicle 1,0] Source:
Source:

Figure 29. Occupancy, load and trip length

4. Breakdown of Vehicle kilometre travelled by fuel type

m Share of the vkt travelled by type of fuel in % (diesel, gasoline, electric etc) for each vehicle
category for the reference year as well as BAU. The sum should equal 100%

Vehicle kilometers travelled (vkt) by category [%]

Subcategory Fuel type Local data
2020 2025

NMT none b

Passenger car all 100% 100% 100% 100% 100% 100%
Passenger car Gasoline 90% 90% 0% 90% 90% 90%
Passenger car Diesel 10% 10% 10% 10% 10% 10%
Individual taxi all 100% 100% 100% 100% 100% 100%
Individual taxi Gasoline 65% 65% 65% 65% 65% 65%
Individual taxi Diesel 33% 35% 35% 35% 35% 35%
Motorcycle all 100% 100% 100% 100% 100% 100%
Motorcycle Gasoline 100% 100% 100% 100% 100% 100%
Bus all 100% 100% 100% 100% 100% 100%
Bus Diesel 100% 100% 100% 100% 100% 100%
Light commercial vehicle|all 100% 100% 100% 100% 100% 100%
Light commercial vehicle| Gasoline 68% 68% 68% 68% 68% 68%
Light commercial vehicle| Diesel 32% 32% 32% 32% 32% 32%
Source:

Figure 30. Vkt breakdown by fuel type

5. Energy/fuel consumption

®m Average energy/fuel consumption in liter, kg or kWh/100 km for each vehicle category and fuel
type in use

® Annual fuel consumption rate of improvement in % of the vehicle consumption in the BAU
scenario per period (base year-2020; 2020-2025; 2025-2030; 2030-2040; 2040-2050)

Average energy consumption [I-kW-kg/100 km]

Subcategory Fuel type Local data
2020 2025 2030 2040 2050

NMT none E
Passenger car Gasoline 1/100km 3,0] 8,0 3,0] 3,0] 3,0] 3,0|
Passenger car Diesel 1/100km 7,0] 7,0 7,0] 7,0] 7,0] 7,0}
Individual taxi Gasoline 1/100km 3,0] 8,0 3,0] 3,0] 3,0] 3,0|
Individual taxi Diesel 1/100km 7,0] 7,0 7,0] 7,0] 7,0] 7,0}
Motorcycle Gasoline 1/100km 3,1 3,1 3,1 3,1 3,1 3,1
Bus Diesel 1/100km 40,0] 40,0 40,0 40,0] 40,0 40,0
Light commercial vehicle Gasoline 1/100km 8,0] 8,0 8,0 8,0] 8,0 8,0|
Light commercial vehicle Diesel 1/100km 7,0] 7.0 7,0] 7,0] 7,0] 7,0}
Source:

Figure 31. Average energy/fuel consumption and efficiency improvements

6. CO2 content of electricity/hydrogen

B The CO2 content of electricity in g CO2/kWh for both road and rail for the base year and
projected for the given years (2020,2025,2030,2040,2050)

These data are used for all scenarios
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Input data for the electricity mix

Road - Electric

Local data

2020 2025

2040 2050

Rail - Electric

lg co2/kwh |

|SDU ree:

Input data for hydrogen production

Local data
2025

2020

2030 2040 2050

Road - Hydrogen gCO2/kg
IRaiI - Hydrogen ‘g CO2/kg I | ‘ | ‘

Figure 32. CO2 content from electricity/Hydrogen production

Sheet “2B Top-down-Validation”

Fuel sales out of the energy balance in thousand TOE (Ton Qil Equivalent) for the base year and

for road and rail sectors

Energy Balance[1000 TOE]

Transport (sum of road and rail)

Energy Balance Calculated

Fuel type

Fueltype

Road

Energy Balance Calculated [1000

Rail

Energy Balance Calculated [1000

[1000 TOE] [1000 TOE] [1000 TOE] Source: TOE] P frali= [1000 TOE] Source: TOE]
Gasoline 668 2ag] Gasoline 608[BEN, 2019 348
|piesel [ 196] |piesel 611[BEN, 2019 196
Electric - o Electric
[E3 ol [E3 1rG
cNG ol NG NG
NG o NG NG
Hydrogen - o Hydrogen - Hydrogen
[Total 1349 53] ~60%] [Total 1215 [N 543 ~55%| [Total 150 [N -100%
1 A3 Transport energy consumption [1000 TOE] 1A3b Energy consumption road transport 1A3c Energy consumption rail transport [1000
» [1000 TOE] . ToE]
&0 500
700 8 Enerey b
500 = Energy Balance 500 Balance 60 e
0 1000 ToE] 400 1000 TOE] o 1000 0]
200 ZZ & Calculated 0
0 = Calculated [1000 00 foco el 5“ lculsted 1000
200 B » o8]
100 ’ > ¢ e e o 0
0 A S s
Gasoline Diessl Elecric PG NG  ING Hydrogen & & & e o o v o v =
excluding international bunkers

Figure 33. Bottom-up / Top-down validation

Sheet “3A Input Climat Scen. Pass”

Two approaches are possible depending on the format and type of data available concerning transport
demand change in the climate scenario.

® Shift Option 1 (for example if results of a transport model are available)

= New vkt for the climate scenario in Mio km for each vehicle category once all avoid and shift
measures are implemented
= New transport performance in Mio pkm for each vehicle category once all avoid and shift
measures are implemented
Category Vehicle kilometers travelled [Mio. km] category Transport performance [Mio. pkm]
IPas:se.ngerulr‘ IPa.uengen:ar‘
Em.mm“ E.,mmf -

Figure 34. With transport planning tool step 2) Shift — overview

m Shift Option 2:

= Avoided annual vkt in % of BAU values (as result of of the bundle of avoid measures)
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Subcategory
NMT

Passenger car

Avoided motorised vkt [%]

Individual taxi

Motorcycle

Bus

Figure 35. Avoided motorized vkt passenger climate scenario

= Shifted vkt:

e Additional vehicle vkt in Mio km for the designated years 2020,2025,2030,2040,2050) for
public transport modes (ex: implementation of new bus lines)
e New occupancy for designated years 2020,2025,2030,2040,2050 for public transport

modes (ex. decrease of bus ticket price)

- Pes KT Your City

Category Base vkt [Mio. km]

NMT 0,0 0,0 0,0 0,0 0,0
Bus 352,4 357.8 363,2 374,2 385,6
Category Additional vkt [Mio. km]

Goal transport mode

NMT

10,0

Figure 36. Without transport planning tool step 2) Shift — overview

® Share of the new trips attributed to original transport mode (ex: of new minibus users 80% are

previous car drivers and 20% motorcycle drivers

2.3|Subcategory

Goal transport mode NMT

Goal transport mode |Bus

Figure 37. Without transport planning tool step 2) Shift — Origin transport mode(s)

Origin mode of transportation of
new PT passengers [% of the trips]

Av. BAU trip length

Passenger car

Individual taxi

Motorcycle

Bus

Induced traffic

NMT

Passenger car

Individual taxi

Motorcycle

Induced traffic

Origin mode of transportation of new PT passengers [% of the trips]

m Share of the climate scenario vkt by fuel type in % for designated years
2020,2025,2030,2040,2050
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Catagory Vkt share by fuel for Climate scenario [%]
ego - pe 2025

Passenger car all

Passenger car Gasoline

Passenger car Diesel

Individual taxi all

Individual taxi Gasoline

Individual taxi Diesel

Motorcycle all

Motorcycle Gasoline

Bus all

Bus Diesel

Figure 38. Penetration of alternative fuels
®m Average fuel consumption by fuel type in Liter, kg or kWh/100 km for designated years

2020,2025,2030,2040,2050

Category Specific fuel/energy consumption in the climate scenario
Subcategory Fuel type Unit 2030 2040
Passenger car Gasoline 1/100km

Passenger car Diesel 1/100km

Individual taxi Gasoline 1/100km

Individual taxi Diesel 1/100km

Motarcycle Gasoline 1/100km

Bus Diesel 1/100km

Figure 39. Adjustment of fuel / energy consumption

Sheet “3B Input Climat Scen. Freight”

m Shift Option 1 (for example if results of a transport model are available)

= new vkt in the climate scenario in Mio km for each vehicle category once all avoid and shift
measures are implemented

= New transport performance in Mio tkm for each vehicle category once all avoid and shift
measures are implemented

Category Vehicle kilometers travelled [Mio. km]

Subcategory 2030 2050

Light commercial vehicle
Sum 0,0 0,0 0,0 0,0 0,0

Category Transport performance [Mio. tkm]

Subcategory 2020 2030 2050

Light commercial vehicle
Sum 0,0 0,0 0,0 0,0 0,0

Figure 40. With transport planning tool step 2) Shift — overview freight
®m Shift Option 2:

= Avoided vkt in % of the BAU values (as result of the bundle of avoid measures)
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Avoided motorised vkt [%]

Figure 41. Avoided motorized vkt for freight
= Shifted vkt:

» Additional vehicle vkt in Mio km for the designated years 2020,2025,2030,2040,2050) for
freight transport modes (ex: implementation of new bus lines)

Category Additional vkt [Mio. km]
Subcategory

Light commercial vehicle

Figure 42. Addition vkt in the shift climate scenario

e New load per vehicle for designated years 2020,2025,2030,2040,2050 for (ex. Increase of
articulated truck load factor)

2.2|Category Load per vehicle [Tons/vehicle]
Subcategory
Light commercial vehicle 1,0| 50

Figure 43. Load per vehicle in the climate scenario

m Share of the climate scenario vkt by fuel type in % for designated years
2020,2025,2030,2040,2050

| Vkt share by fuel for Climate scenario [%] |

Figure 44. Share of alternative fuels for freight climate scenario
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Annex 2: Implementation of default values
Background

The MobiliseYourCity Emissions Calculator supports countries, regions, and cities in developing
countries in calculating transport related GHG emission inventories, projecting Business-as-Usual
(BAU) scenarios up to 2050, and quantifying potential GHG emission reductions from mitigation
measures.

However, obtaining the required input data is often difficult in these contexts, due to limited data
availability or lack of access to detailed information such as surveys or vehicle counts. To enable users
to calculate results despite the lack of local data, it would be beneficial to implement regional, country,
or city-specific default values within the MYC tool. Currently, the tool uses European default values,
which are often not representative of developing countries.

This document gives an overview of different approaches as well as initial data sources for the
implementation of more appropriate default values into the MYC-tool. Furthermore, the document
provides good practice recommendations and suggests possible first steps for an implementation
process.

Assessment of important input parameters

The first step is to identify and assess the input parameters required by the MYC-tool focusing on their
sensitivity and relevance for inventory and scenario results (see Table 7). The assessment shows that
most of the transport demand parameters (such as vehicle kilometres travelled, occupancy rates, and
population growth) have a high sensitivity. By contrast, some emission parameters (such as fuel-
specific GHG emission factors) tend to be less sensitive in terms of their influence on overall results.

One important consideration, when applying input data, is the geographical scope of the investigation
To ensure results are meaningful for the specific country or city being assessed, the quality of highly
sensitive parameters (such as population growth rate or number of vehicles) must be as accurate and
location-specific as possible. Conversely, for less sensitive parameters, such as average energy
consumption or fuel-specific GHG emission factors, it may be acceptable to use national or even
regional defaults (e.g. for Asia or Africa), especially when local data are not available.

Table 2 shows IFEU’s good practice recommendations on the minimum required geographical scope
of input parameters, based on their type and their sensitivity. If no data are at the city level—for example,
vehicle occupancy rates—users can fall back on national or regional averages. But this may have a quite
negative impact on results accuracy. In case reliable data are available at different levels, the user
should always select the most specific (local) level available.
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Data collection recommendations for investigations
on the national and city level

National level City level
Data Sensitivity Data basis/ Data basis/
CECE R RS required for | for results S0 Data source S0 Data source
Socio-economic data
1) Population - Number of National National City
inhabitants Inventory / data authority, City data authority,
Surveys Surveys
1.1) Population growth rate BAU, National National City
Climate / data authority, City data authority,
scenario assumptions assumptions
2) Gross domestic product City
(GDP) or Gross market Inventory / National Natlon.al (City data) | Authority if
product data authority data available
(GMP) for cities
2.1) GDP growth rate or Gross BAU, . National Clty.
market product (GMP) for X National : . authority,
o Climate / authority, (City data) S
cities . data . assumptions if
scenario assumptions :
data available
Transport demand
3a) Vkt approach
3a.1) Total vehlgle kilometers Inventory +++ National Transport City data Transport
travelled per vehicle category data model, surveys model, surveys
3a.1.1) Vkt growth rate per BAU, National Transport Transport
vehicle category Climate +++ data model, City data model,
scenario assumptions assumptions
3a.2) Vkt share by vehicle size . Statistics, . Statistics,
National National
Inventory + Surveys, Surveys,
data data
default values default values
2;’3’;&&5:;2?; by vehicle C:?rﬁg'te + National Surveys, National Surveys,
y . data default values data default values
scenario
3a.3) Vkt share by fuel type National Statistics, National Statistics,
Inventory ++ Surveys, Surveys,
data data
default values default values
?nafﬁil)re\/ketasr's]are by fuel type Cﬁrﬁg:{e ++ National Surveys, National Surveys,
y . data default values data default values
scenario
3b) Fleet approach
3b.1) Vehicle St.OCk (total National Statistics, . Statistics,
number of vehicles) per| Inventory +++ City data
. data Surveys Surveys
vehicle category
3b.1.1) Vehicle stock per BAU, . National . .
vehicle category in future Climate +++ Ratios authority, City data City authgnty,
. data . assumptions
years scenario assumptions
3b.2) Vehicle stock by vehicle . Statistics, . Statistics,
. National National
size Inventory + Surveys, Surveys,
data data
default values default values
3b'2'1) _Ve_hlcle stock by BAU’ National Literature, National Literature,
vehicle size in future years Climate + ) .
. data assumptions data assumptions
scenario
3b.3) Vehicle stock shares by . Statistics, . Statistics,
National National
fuel types Inventory ++ Surveys, Surveys,
data data
default values default values
3b.3.1) Vehlqle stock shares BAU’ National Literature, National Literature,
by fuel types in future years Climate ++ ) )
scenario data assumptions data assumptions
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3b.4) Average annual mileage . Statistics, Statistics,
A National .
per vehicle category Inventory +++ Surveys, City data Surveys,
G default values default values
3b.4.1)  Average  annual BAU, .

. . . . National Surveys, . Surveys,
mileage per vehicle category in Climate +++ ; City data .
future years scenario data assumptions assumptions
3b.5) Average annual mileage . Statistics, . Statistics,
by vehicle size Inventory + NEETEL Surveys e Surveys

data ! data !
default values default values
3b.'5'1) Average gnnugl BAU’ National Literature, National Literature,
mileage by vehicle size in Climate + ) .

. data assumptions data assumptions
future years scenario
gb.ff)u)ef«;/er:ge annual mileage National al\lljiﬂgrr;fl National City authority,

y yp Inventory ++ Y surveys,
data surveys, data
default values
default values
3b.'6'1) Average . annual BAU’ National Literature, National Literature,
mileage by fuel type in future Climate ++ ) .
years scenario data assumptions data assumptions
4) Avgrage occupancy/load | Inventory, National Natloqal National City authority,
per vehicle category BAU, 4+ (pr authority, (pr surveys
Cllmat.e regional surveys, regional default values
scenario data) default values data)
5) Average trip length per| Inventory, National National
vehicle category Cﬁrﬁgie ++ Nazitéggal asUJR/Z;Ly' City data ZUJR/Z;LY'
scenario default values default values
Energy consumption
6) Average energy National National National National
consumption  per vehicle Inventory i (pr authority, (pr authority,
category and energy type regional surveys, regional surveys,
data) default values data) default values
6.1) Annual change in average National National
energy consumption in future BAU’ (or Literature (or Literature
Climate +++ ) ! ) !
years : regional | assumptions regional assumptions
scenario
data) data)
Emissions/Pollutants
7) Specific emission factor of National National
electricity production Inventor ++ National authority, National authority,
y data Literature, data Literature,
default values default values
7.1) Specific emission factor BAU, . National . National
L . : : National . National .
of electricity production in Climate ++ authority, authority,

. data . data .
future years scenario assumptions assumptions
8) Share of biofuels (based on National National
the energy content) National authority, National authority,

++ ) :
Inventory data Literature, data Literature,
default values default values
8.1) Share of biofuels in future BAU, ional National ional National
ears Climate ++ AU authority LTI authority
y . data 7 data !
scenario assumptions assumptions
9) Fuel specific GHG-emission National National
values (or | Na:]ional (or | Na:onal
regiona authority, regiona authority,
+ . .
Inventory data) or Literature, data) or Literature,
IPCC default values IPCC default values
defaults defaults
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9.1) Fuel specific GHG- National National
emission values in future (or National (or National
BAU, . . . .
years Climate regional authority, regional authority,
scenario data) or | default values, | data)or | default values,
IPCC assumptions IPCC assumptions
defaults defaults
10) Further pollutants specific National National
emission factors (e.g. NOx, (or National (or National
PM) Inventor regional authority, regional authority,
y data) or Literature, data) or Literature,
IPCC default values IPCC default values
defaults defaults
10.1)  Further  pollutants National National
specific emission factors (e.g. BAU (or National (or National
NOx, PM) in future years . regional authority, regional authority,
Climate
scenario data) or | default va.Iues, data) or | default va}lues,
IPCC assumptions IPCC assumptions
defaults defaults

Table 2. Assessment of scopes for input parameters, Legend: / no data; + low; ++ medium; +++ high

Potential data sources and data availability of default values

To check the availability of default input parameters five international and renowned tools and data
banks were used: Curb tool, TEEMP, ForFits, Global Calculator, and Transport Data Bank. Although this
listis not exhaustive, it it provides a useful overview of the current global availability of default transport-

related data.

Most of the tools assessed were developed by development banks (e.g. CURB-tool developed by The
World Bank) or global initiatives (e.g. TEEMP-Tool developed by the Clean Air Asia Initiative). An
overview of the findings from this assessment is presented in 7able 3 which summarizes the
geographical scope at which each input parameter is available in these tools. The final column of the

table provides a general assessment of data availability across the five sources.

It is important to note that the higher the level of precision required, the more effort will have to be

invested in data search i.e. literature, local data bank etc.

Page | 27




PR i
- e A3 Your City

User Manual for the MobiliseYourCity Emissions Calculator

Tool
Global | Transport Data
Category/Parameter CURB | TEEMP | ForFits | Calculator | Data Bank | availability in
Model the tools

Population
Population growth rate v v +
Transport demand
Number of vehicles per category v +
Average Mileage per vehicle Jin% Jin% v s
category per year
Mileage growth rate per vehicle v .
category
Occupancy per vehicle category v v v v v +++
Capacity per vehicle category
Mileage share per vehicle v v .
category and fuel type
Energy consumption
Average energy consumption
per vehicle category and fuel v v v ++
type
Efficiency improvement per

: v +
vehicle category and fuel type
Emissions
SpECIf.IC. em|55|or.1 factor of v v .
electricity production
Improvement of specific
emission factor of electricity v +
production
Fuel specific GHG-emission v .
values
Improvement of fuel specific
GHG-emission values
Further emission factors

Table 3. Default data availability of transport tools; Legend: + low; ++ medium, +++ high; - empty: no

data available

Page | 28




User Manual for the MobiliseYourCity Emissions Calculator

- Pes KT Your City

Effort for data collection

Parameter

medium

high

Population

Population growth rate

o
IE

Mileage

Number of vehicles per category

Average Mileage per vehicle category per year

Mileage growth rate per vehicle category

Occupancy per vehicle category

Capacity per vehicle category

Mileage share per vehicle category and fuel type

Energy

Average energy consumption per vehicle category and fuel type

Efficiency improvement per vehicle category and fuel type

Emissions

Specific emission factor of electricity production

Improvement of emission factor of electricity production

Fuel specific GHG-emission values

Improvement of fuel specific GHG-emission values

XX-emissions factors

Table 4. Corresponding effort for data collection

The default values in the analysed tools are available at different geographical scopes (see Table 5).
CURB provides mostly regional values, while ForFits provides national values and Global calculator city
specific values. Figure 46 shows on a map the geographical scopes at which data are available in
developing countries. The geographical scope of default values differs from continent to continent:

B in South America: city level
B in Asia: national level

B in Africa: regional level (South-, Central-, North- and West Africa)

Tool
. Global Transport Data
e TEEMP AL Calculator Bank Model
e mostl some national
available default ional y ional city data national data
values regional data | regional data data

Table 5. Default data classification of the analyzed tools
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National level

Reglonal level

City level

Figure 45. Classification of default values in the investigated tools

In conclusion within the investigated tools there is no standard classification pattern available, which
could be applied for the implementation of default values for the MYC-tool.

Ifeu recommendations on default values collection

To minimize effort in the initial phase, ifeu recommends collecting and verifying the robustness of the
default parameters that can be found in the sources listed in the previous section. Additional important
sources may be suggested by the partners.

Ifeu suggests working first at the regional level i.e. continent wide as a minimum: Asia, Africa, South
America (aggregated city data would need to be used as national defaults). A finer scope may be of
relevance if data is available and shows important differences e.g. North and South Africa. The exact
classification is to be assessed.

In a second and more advanced step, detailed values for sub-regions and for more countries can be
searched for. This would require investigating further potential data sources like, for example, open
databases (e.g. UITP - Mobility in Cities Database), literature from international projects (e.g. GIZ, AFD,
MYC, international consultants) and research institutes (e.g. IGES, ITDP), typical city or county
authorities (e.g. vehicle registry, ministry of transport, local transport authority).

It is also important to recognize that input parameters in the transport sector can change significantly
over time. Therefore, regular updates of default values, especially for highly sensitive parameters such
as those related to transport demand, are strongly recommended. To generate this database, it could
be a good opportunity to integrate results of past and future GIZ-, AFD- and MYC-projects into this
database, as soon as they are available and verified.

Technical implementation

Table 6 shows three main options available to provide default values to the users of the

MobiliseYourCity Emissions Calculator.

m One approach is to implement all default values directly within the MYC-tool in the same way as
the CURB tool. However, if there are many data implemented within the tool it may lead to slow
operational speed.
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m An alternative approach involves storing default values on an external server, where the default

values can be stored in a separate databank on the internet, which could automatically be
downloaded within the MYC-tool (e.g. via Java-script). This method allows for continuous updates
and generally maintains a high operational speed, assuming users have access to a stable internet
connection. However, it may be more technically complex and costly, and the data would not be
embedded directly into the tool.

Ifeu recommends a hybrid solution ( highlighted in blue in 7able 6). In this approach, users would
download and locally store the most recent data file(s) for each region or country (as well as the
latest version of the MYC-tool) in a separate file from an online server (e.g. MYC website). he
calculator could then automatically integrate these default values via an Excel macro, similar to the
approach used in the COPERT Tool. This solution offers several benefits: it supports faster tool
operation by reducing internal memory use, allows for easy updates of the default data files, and
does not require continuous internet access after initial download.

Default data Up-
Approac intearation Example | Operational | to- | Complexity | System Costs
h g tools speed date foruser | integration
method d
ata
Within the
Local CURB* + + + +++ +
MY C-tool
Local/ Separately .
Server download 7COPERT +++ ++ ++ ++ ++
based file(s)
Automatically
Server downloaded . . 4 + t
based from
Databank

Table 6. Assessment of different implementation approaches; Legend: + low; ++ medium; +++ high

*Available here: https://datacatalog.worldbank.org/search/dataset/0042029: **Available here:
https://copert.emisia.com/copert-data/
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