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5002 Monitoring Report of Bangkok E-bus Program 

Monitoring period from 01.10.2022 to 31.12.2022 

 
Document version: 5 
Date: 21 September 2023 
Monitoring period (cycle) 1st monitoring period 
Requested emission reductions 1 1,916 tonnes of CO2eq from 01.10.2022 – 31.12.2022;  
Account name and account 
number in the Emissions 
Trading Registry (EHR) 2 

Thailand Voluntary Emission Reduction Program: T-VER  
 

1. PoA 01: Bangkok Metropolitan Area E-Bus Zone 1 and 2 
version 4 (registered with T-VER as PoA no. 333) 
 

2. PoA 02: Bangkok Metropolitan Area E-Bus Zone 3 and 4 
version 4 (registered with T-VER as PoA no. 334) 

 
Details of Acquiring Entity 
Account name: Stiftung Klimaschutz und CO2-
Kompensation KliK 
Account number: CH-100-1096-0 
 

  
Date Qualification decision Date of registration as compensation project abroad with 

The Federal Office for the Environment (FOEN), 
Switzerland is 27 February 2023 
 
Date of registration PoA 01 and PoA 02 under T-VER is 
28 March 2023 

Date or dates of revalidation(s) N/A 
Crediting period (current) 01.10.2022 – 31.12.2030 
Date and version of the valid 
project/program description 

MADD:  
Operation of e-buses on privately owned, scheduled public 
bus routes in the Bangkok Metropolitan area by Energy 
Absolute version 5.3 
 
PoA-DD:  

1. PoA 01: Bangkok Metropolitan Area E-Bus Zone 1 and 
2 version 4 (registered with T-VER as PoA no. 333) 

 
1 In the following, the term "emission reduction" is also understood to mean the increased storage of carbon. For reasons of better 
readability, both concepts are not mentioned unless a distinction is explicitly necessary. 
2 Certificates are issued to this account, cf. Art. 13 para. 1 CO2 -Ordinance. 
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2. PoA 02: Bangkok Metropolitan Area E-Bus Zone 3 and 

4 version 4 (registered with T-VER as PoA no. 334) 
 

  
 

Applicant (company)3 Energy Absolute Public Company Ltd. 
Name, first name Mr. Norasak Suphakorntanakit 
Street, no. 16th floor, AIA Capital Center Building 89 

Ratchadaphisek Road, Dindaeng Bangkok 
Postcode, place 10400 
Tel. +66(0)2 248-2488-92 (ext. 19518) 
E-mail address norasak.sup@energyabsolute.co.th 
  
Project developer (company) Carbon Coordinating Managing Entity (Co) Ltd., Thailand 

(100% owned by South Pole Group) 
Name, first name Mr. Renat Heuberger 
Contact person for queries 
(instead of applicant)? 

☒ yes 
☐ no 

Tel. +66 (0)2 219 3791 
E-mail address registries@southpole.com 
 
 
  

 
3 Note: Should the applicant change during the course of the project, this must be communicated to the FOEN in writing. 
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1 Formal information 
1.1 Adjustments in the report compared to the project/program 

description or earlier monitoring reports 
Were there any changes compared to the project/program description? 
☒ Yes 
☐ No 
 
Have there been any changes since the last monitoring report? 
☐ Yes 
☒ No 
 

Monitoring report 
in which 
adaptation took 
place 

Chapter in 
which the 
adaptation 
took place 

Description of the adaptation 

1. Monitoring  
(from 01.10.2022 
to 31.12.2022) 

MADD 
Chapter 1.2.2 
Table 2  
 
Annex 1 part 
A1.2 Table A2 

The specification of Li-ion battery capacity has changed 
from ≥150 kWh for each e-bus within the program to ≥120 
kWh. This is due to an implementation assessment during 
the operation showing that a battery with the capacity of 
120 kWh is sufficient to operate on the bus routes that are 
not long distance. Hence, the Program operator considers 
it to be appropriate to execute this change.  
 
The modified specification of battery capacity has been 
notified and accepted by T-VER registries.  

2. Monitoring  
(from 01.10.2022 
to 31.12.2022) 

MADD 
 
Chapter 3.1.1 
Table 6 

Roles and responsibility of Charging station operator: 
 
The charging station network is managed by Energy 
Mahanakorn Co., Ltd. (EA Anywhere Brand). However, 
at the bus terminal station, Thai Smile Bus has signed a 
service agreement contract with Auto Bus Service Co., 
Ltd. to operate and service each of the charging stations. 
Auto Bus is also responsible for data collection of the e-
buses’ electricity consumption at each bus terminal. 

3. Monitoring  
(from 01.10.2022 
to 31.12.2022) 

MADD 
 
Annex 1 part 
A1.2 Table A3 
and A4 

Details of e-bus routes in CPA1 in PoA1 and PoA2: 
 
The locations of bus terminals for each bus route have 
been modified from the MADD due to the 
appropriateness and readiness of each bus terminal. Refer 
to section 2.1 of this monitoring report for further details. 
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Monitoring report 
in which 
adaptation took 
place 

Chapter in 
which the 
adaptation 
took place 

Description of the adaptation 

4. Monitoring  
(from 01.10.2022 
to 31.12.2022) 

MADD 
 
Annex 1 part 
A3.2 Table 
A16 

1. The electricity bill from the charging station does 
not reflect the electricity consumption for each 
operational bus route. Since the electricity bill only 
reflects the electricity consumption of the e-bus 
terminal stations, it is not possible to differentiate 
the electricity consumption into different bus routes. 
Hence, only recorded data of electricity 
consumption shall be used. 
 
2. The average Specific Fuel Consumption (SFC) of 
NGV buses is based on the data collected from available 
NGV buses operating on 35 routes during this monitoring 
period. 

 
1.2 FARs that apply to this monitoring report 

 
FAR  

N/A 
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2 Details of the project/program 
2.1 Description of the project/program 

 
The Bangkok E-Bus Program (“the Program”) operates on the public transport routes of Thailand. 
The Program was developed by the Energy Absolute Public Company Limited (“EA”) that 
develops business operations using biodiesel, then moves to renewable energy power plants and 
businesses that involve other technologies. They strive to meet future energy demand by placing 
great importance on clean energy, safety and environmentally friendly operations.  
 
The Program has enhanced the capability for developing public transportation projects in 
Thailand and for contributing to a low-carbon society. Thus, the project replaced Thailand’s 
conventional mode of public transport of internal combustion engine vehicles (ICEVs) by the 
adoption of electric vehicles (EVs). As a result, it will also consequently reduce the energy 
consumption of, and GHG emissions from, public transport. 
 
In this regard, the Company has cooperated with bus service providers licensed by the 
Department of Land Transport (DLT) to replace the ICE buses with electric buses (e-buses). 
During this monitoring period from 01.10.2022 to 31.12.2022, one participating bus operator, 
namely Thai Smile Bus Co., Ltd. (“TSB”), acted as the focal point for data collection, in 
cooperation with other private bus companies that have mutually signed agreement contracts 
with TSB. The project covers the management and operation of bus routes operated by TSB in 
the Bangkok Metropolitan area, which was divided into four zones by the DLT in 2019. The 
DLT has categorised the bus routes in relation to the zones in which they operate, starting with 
1-xx, 2-xx, S-xx4, 3-xx and 4-xx. This categorisation is shown in  
 
Figure 1, and route S-xx is considered in the same group as routes 1-xx and 2-xx. The Program 
comprises e-buses and its licensed bus routes in group activities based on the purchase date and 
operating date in line with the allocation plan of e-bus operators. 
 

 
 

Figure 1: Zoning areas of the Bangkok Metropolitan area5 
 
 
 
 
  

 
4 S-xx are the bus routes going to Suvarnabhumi international airport which is included in PoA 01. 
5 Source: Resolutions of the Meeting of Central Land Transport Control Board No. 7/2019 on 7 July 2019 
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3 Differentiation from climate or energy policy instruments and avoidance of 
double counting 

 
This project is implemented under the Paris Agreement 6.2 scheme. It is in line with the bilateral 
agreement between Switzerland and Thailand. Hence, aside from transferring ITMOs generated 
from this Program, there is no other subsidy to this Program.  
 

3.1 Grants  
If first monitoring period after validation: Do the received grants and non-repayable cash 
benefits, for which an impact assessment is necessary, correspond to the information in the 
project/program description?  
 
This program does not receive any grants or non-payable cash benefits from any counterparty.  
 
If further (not first after validation) monitoring period: Do the grants received, as well as non-
repayable cash benefits, for which a breakdown of impact is necessary, correspond to the 
information in the last monitoring report?  
 
☒ Not relevant  
☐ Yes 
☐ No 
 

3.2 Distinction from companies that are exempt from the CO2 levy  
If first monitoring report after validation: Does the demarcation to companies exempt from 
CO2 tax match the demarcation set out in the project/program description?  
 
This section is not relevant as the Bangkok E-Bus Program is an abroad program that is 
implemented in Thailand.  
 
If further (not first after validation) monitoring report: Does the delineation to companies 
exempt from CO2 tax match the delineation presented in the last monitoring report?  
 
☒ Not relevant  
☐ Yes 
☐ No 

3.3 Double counting due to other compensation for ecological added value  
If first monitoring period after a validation: Do the facts regarding double counting of 
emission reductions correspond to the presentation in the project/program description? 
 
Because the Bangkok E-Bus Program is registered under the T-VER standard, which has a 
double-counting prevention measure, the risk of double counting is kept at a minimum. The 
prevention measures from the T-VER standard are as follows: 
 
1) Preventing double counting from request for credits issuance: 
 
- The project participants and project implementers shall not request for credits issuance 
activities in the same project boundary from any other GHG emission reduction program.  
- In case there is another project implemented in the same area owned by the same juristic 
person/individual but registered with another GHG emission reduction program or certification 
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system, the project participants shall address the details in Project Design Document (PDD) 
under the section of double counting. 
 
2) Preventing double counting from reporting or declaring voluntary GHG emission reduction 
performance: 
 
After the carbon credits have been transferred to another juristic person/individual, the project 
participants and project operators are not able to claim the right over the carbon credits. 
 
3) Prevention double counting from Renewable Energy Certificate (REC) certification: 
 
In the case of a project that produces electricity from renewable energy and a REC was issued, carbon 
credits from the project activity during the same period as the REC certificate cannot be issued. 
 

Moreover, there is a unique serial number for every credit issued. In the case of the transfer of 
ITMOs, corresponding adjustment (CA) will be addressed in compliance with CMA 316 
towards the achievement of NDC. Since the Program is registered under the T-VER standard, 
which is operated and managed by TGO, the transfer of ITMOs shall follow the “Carbon Credit 
Management Guideline and Mechanism” regulated by ONEP to avoid double counting.  
 
If further (not first after validation) monitoring period: Do the facts regarding double counting 
of emission reductions correspond to the presentation in the last monitoring report?  
 
☒ Not relevant  
☐ Yes 
☐ No 
 
If first monitoring period after a validation: Are the measures to avoid double counting due to 
other compensation of the ecological added value implemented according to the 
project/program description? 
 
Yes, it is implemented as described in the MADD.   
 
If further (not first after validation) monitoring period: Are the measures to avoid double 
counting due to other compensation of the ecological added value according to the last 
monitoring report implemented? 
 
☒ Not relevant  
☐ Yes 
☐ No 

 
16 Source: https://unfccc.int/sites/default/files/resource/cma3_auv_12a_PA_6.2.pdf 
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Data source Energy statistics report from the Department of Alternative 
Energy Development and Efficiency, Ministry of Energy 
 
From Energy Statistics of Thailand 2021  
(https://www2.energy.go.th/th/annual-energy-statistics-
report) 
   
 NCV_NGV (dry) = 1.02 MJ/scf 
  
 NGV consumption (Feb 2565) – 
(http://www.eppo.go.th/index.php/th/petroleum/gas/ngv/ngv
-unit) 
   
 NGV conversion = 27.81873313 tonne/mmscf 

 
Fixed parameter: EFCO2,x   Detail 

Parameter description Emission factor of NGV 

Value 0.056 

Unit kgCO2/MJ 

Data source Table 1.4 2006 IPCC Guidelines for National GHG 
Inventories 

 
Fixed parameter: FCBL,i,NGV Detail 

Parameter description Quantity of fuel consumption of the NGV of the ICEV in the 
public transport system on route i in the baseline 

Measured value and unit 1,807,213 kgNGV in this monitoring period 

Data source / document Calculated by multiplying (i) the specific fuel consumption17 
(unit fuel/distance) of the monitoring data for at least 3 
months continuously and backdated for at most 2 years after 
replacement by an EV, (ii) the number of operating vehicles, 
and (iii) total distance travelled per year per vehicle. Refer to 
Reference 8 for the source of calculated data.  

 
Fixed parameter: LBL,i Detail 

Parameter description Annual distance (round trip) on route ‘i’ in the baseline 
scenario. 

Measured value and unit Total distance of 3,235,254 km in this monitoring period  

Data source / document This shall be equal to LPJ,i,y since the project is a 1:1 
replacement, as mentioned in the registered MADD. 

 
 

17 Specific fuel consumption shall also be considered as a parameter that has to be monitored throughout the crediting period. 
The average data of specific fuel consumption in this monitoring period come from the collected data of existing NGV buses 
from 35 bus routes. The determination of the specific fuel consumption of baseline vehicles shall follow the methodology of 
AMS.III-C section 5.4.4 option (4): Using data from a control group of vehicles. 
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Fixed parameter:  NBL,i Detail 

Parameter description Number of ICEV on route ‘i’ in the baseline situation. 

Measured value and unit Total operation of 550 vehicles in this monitoring period  

Data source / document This shall be equal to NPJ,i,y since the project is a 1:1 
replacement, as mentioned in the registered MADD. 

 
4.3.2 Dynamic Parameters and measured values 
 
If first monitoring period after a validation: Do the dynamic parameters for calculating 
emission reductions correspond to those in the project/program description? 
 
The dynamic parameter corresponds and aligns with the monitoring concept and methodology 
described in the registered MADD, part 2.5.1.   
 
 
Measured value / dynamic  
LPJ,i,y 

Detail 

Parameter description Annual distance of electric vehicles in route i year y. 

Measured value and unit Total distance of 3,235,254 km in this monitoring period  

Data source / document Record of monitored value of total distance travelled on a 
daily basis. Refer to Reference 8 and Reference 11 for 
annual distance value in route ‘i’ 

 
Measured value / dynamic  
NPJ,i,y 

Detail 

Parameter description Number of electric vehicles in route i year y. 

Measured value and unit Total operation of 550 vehicles in this monitoring period  

Data source / document Record of monitored value of number of electric vehicles on 
a daily basis. Refer to Reference 8 for number of vehicles in 
route ‘i’ 

 
Measured value / dynamic  
ECPJ,i,j,y 

Detail 

Parameter description Annual electricity consumption for charging EV number j 
on route i during year y 

Measured value and unit Total electricity consumption of 3,700,279 kWh in this 
monitoring period 

Data source / document Data that shows the electricity consumption from EV 
charging, which shall be reported on a monthly basis. Refer 
to Reference 8 for electricity consumption for EV number ‘j’ 
on route ‘i’  

 
Measured value / dynamic  
EFEC,y 

Detail 

Parameter description Grid Emission factor. 
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Measured value and unit 0.4758 tCO2/MWh 

Data source / document In the case of using electricity from the national grid system, 
EFEC,y shall refer to TGO’s latest EFEC,y value for the 
monitoring period. Nonetheless, if there is not any supersede 
during the monitoring period, TGO’s latest value for EFEC,y 
shall be referred to.  

 
Other Data Dynamic parameters stated in MADD section A3.2 monitoring plan 
 
Measured value / dynamic  
NGV buses 

Detail 

Parameter description Number of ICE buses in the public transport system of 
Bangkok and metropolitan area 

Measured value and unit 8,102 ICE vehicles in Bangkok Metropolitan’s public 
transportation system as of 31 Dec 2022 where most of the 
fuel types are Diesel, CNG, and CNG-Gasoline 

Data source / document https://web.dlt.go.th/statistics/ 

 
Measured value / dynamic  
Operational license 

Detail 

Parameter description Validity of passenger transport license monitored annually 

Data source / document Passenger transport license for each bus routes refers to 
Annex 2, as example 

 
Measured value / dynamic  
IRi 
 

Detail 

Parameter description Technology improvement factor for vehicle category i per 
year 

Measured value and unit Default value 0.99 in case of no available data 
from country specific data 

Data source / document UNFCCC-CDM-Tool 18 version 01 
 
Measured value / dynamic  
SDG 8 

Detail 

Parameter description Number of employees of TSB as of December 2023 

Measured value and unit TSB employees 

Male Female Disable Underage 

1,842 1,600 0 0 
 
 

Data source / document Refer to Reference 10 for employees’ data by bus terminal 
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Measured value / dynamic  
SDG 11 

Detail 

Parameter description Ambient annual PMx level in Bangkok Metropolitan 

Measured value and unit Average ambient air quality from 12 locations around 
Bangkok from October 2022 to December 2022. The 
information was retrieved and calculated from Thailand’s 
pollution control department.  

Month - 2022 PM10 (μg/m3) PM2.5 (μg/m3) 

October 44.2 25.0 

November 47.7 26.2 

December 52.1 28.9 

Note: no tailpipe emission from E-Bus in the program.  

Data source / document http://air4thai.pcd.go.th/webV2/history/ 
 
Measured value / dynamic  
SDG 13 

Detail 

Parameter description Quantity of emission reduction in this monitoring period 
(01.20.2022 – 31.12.2022) 

Measured value and unit 1,916 tCO2e 

Data source / document Ex-post calculation.xlsx file 
 
4.3.3 Plausibility check of dynamic parameters or measured values 
 
If first monitoring period after a validation: Was the plausibility check carried out according 
to the specification of the project/program description? 
 
A plausibility check is carried out for fundamental dynamic parameters as indicated in the 
following tables.    
 
Parameters for plausibility 
check 

LBL,i,y 

Parameter description Annual distance of Electric Vehicles in route i year y. 

Value 3,235,254    

Unit km/this monitoring period 

Data source GPS data of distance travelled on a daily basis refers to 
Reference 11 for GPS exported data  

Parameter plausibilised with 
this parameter 

N/A  
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Parameters for plausibility 
check 

ECPJ,i,j,y 

Parameter description Annual electricity consumption for charging EV number j 
on route i in the operating year y. 

Value 3,700,279  

Unit kWh/this monitoring period 

Data source Data that shows the electricity consumption from EV 
charging, which shall be reported on a monthly basis. Refers 
to Reference 8 for electricity consumption data recorded.  

Parameter plausibilised with 
this parameter 

N/A 

 
Parameters for plausibility 
check 

FCBL,i,NGV 

Parameter description Quantity of Fuel consumption of the NGV of the ICEV in 
the public transport system on route i in the baseline 

Value 1,807,213  

Unit kgNGV/year 

Data source Calculated by multiplying (i) the specific fuel consumption18 (unit 
fuel/ distance) of the monitoring data for at least 3 months 
continuously and backdated for at most 2 years after replacement 
by an EV, (ii) the number of existing vehicles, and (iii) the average 
total distance travelled per year per vehicle.   

Parameter plausibilised with 
this parameter 

SFCNGV,y derived from average NGV fuel consumption 
based on data from the 35 bus routes that are still in 
operation with NGV buses in this monitoring period. The 
determination of the SFCi,y parameter complied with 
specific fuel consumption determination according to CDM-
AMS-III.C version 16, paragraphs 37 and 38. Refers to 
Reference 9 for fuel consumption of the existing NGV bus.  

 
Are all the parameters listed under 4.3.1 and 4.3.2 plausible? 
 
☒ Yes 
☐ No 
 
Parameters Justification: 
LBL,i,y:  is cross-checked with the mileage record that is manually recorded in the logbook by 
the bus driver on a daily basis. Example of mileage logbook refers to Annex 4 
 
ECPJ,i,j,y is cross-checked with the electricity data that is manually recorded on a daily basis. 
Example of electricity consumption logbook refers to Reference 12 

 
18 Specific fuel consumption shall also be considered as a parameter that has to be monitored throughout the crediting period. 
The average data of specific fuel consumption in this monitoring period come from the collected data of existing NGV buses 
from 35 bus routes. The determination of the specific fuel consumption of baseline vehicle shall follow the methodology of 
AMS.III-C section 5.4.4 option (4): Using data from a control group of vehicles. 
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FCBL,i,NGV is calculated from average SFCNGV,y data, which is the recorded distance travelled, 
to identify the baseline emissions of the Program refers to Reference 9. 
 
4.3.4 Examination of influencing factors  
 
Does the situation of the influencing factors of the implemented project/program correspond 
to that in the project/program description? 
 
☐ Examination not foreseen 
☐ Yes 
☒ No 
 
Influencing factor  
 

Number of operating E-buses 

Description of the 
influencing factor 

Number of Electric Vehicles in route i year y. 

Impact on project emissions 
or the emissions of the 
projects in the program or the 
reference development 

The project emission was expected to vary from the ex-ante as 
described in the MADD due to the difference in number of e-buses 
operating during this monitoring period. The number of e-buses 
operating proportionally reflects upon the overall energy 
consumption from the charging activity in this program. Hence, the 
higher number of e-buses operating, the higher the project emission 
in the program.   

Development of the 
influencing factor during the 
present monitoring period 

In this monitoring period, the influencing factor regarding the 
number of e-buses operating was lower than expected in the 
MADD as it was the starting phase of the program where  
e-buses are gradually included.  

Data source, references GPS data and logbook of monthly operation schedule of each 
bus terminal. Refers to Reference 11 and Annex 4 for 
example of GPS interface and mileage logbook 

 
Value in project/program 
description 

Effective value Justification/assessment of the 
deviation 

1,005 vehicles 550 vehicles The effective value is less than 
the value mentioned in the 
program description as this MP 
was in the e-buses fleet roll out 
phase. E-buses have not 
completely been filled the bus 
routes yet. 

Description of why and how the reference development was adjusted 

The adjustment to the number of e-buses depends on the demand for buses on specific routes, 
which could differ from the MADD where the number of buses was estimated from the 
minimum number that are needed to comply with the passenger transport licence. 
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4.4 Special features of monitoring 
Special features of monitoring are not relevant to this Program. 
 

4.5 Scientific monitoring 
If the project/program has introduced scientific monitoring, has this reduced the uncertainty in 
the quantification of emission reductions to such an extent that scientific monitoring could be 
discontinued? 
☐ Yes 
☒ No 
 

4.6 Process and management structure, responsibilities 
If first monitoring period after a validation: Do the established process and management 
structures correspond to the structures defined in the project description? 
 
The process and management structures of the party responsible for data collection have 
deviated from the MADD. In the MADD, it is stated that Energy Mahanakorn Co. Ltd. (EA 
Anywhere Brand) is the charging station operator who is responsible for the charging services 
at each bus terminal station and also submits the data to Carbon Coordinating and Managing 
Entity Co., Ltd. (CCME) periodically. In the implementation during this monitoring period, the 
bus operator, TSB has engaged with another bus service company called Auto Bus to take care 
of the charging services, and daily collect the power consumption data of each E-Bus in the 
logbook to EA to provide data to CCME. 
 
Responsibilities 
If first monitoring period after a validation: Are the responsibilities for data collection, quality 
assurance and data archiving perceived as defined in the project/program description? 
 
The data has been collected from monitoring points, i.e. charging stations and GPS data, by the 
Program manager from EA, and provide data to CCME to further used for calculation of the 
overall program emission reduction. EA is responsible for data collection and its quality 
assurance. CCME takes the role of data compilation, conducts emission reduction calculation 
and compiles the monitoring report. Data collection flow refers to Reference 13 and Annex 5.   
 
 

4.7 Program structure  
 
If first monitoring period after validation: Is the program structure (e.g. infrastructure for 
managing data on individual projects) unchanged from the structure set out in the program 
description? 
 
The infrastructure for managing the Program’s data is unchanged from the Program description, 
the MADD, refer to Section 2.3 
 
If first monitoring period after a validation: Is the process unchanged for the new projects to 
be included in the program compared to the process described in the program description? 
 
The process of the new CPAs to be included in the PoA remains unchanged. Refers to Table 4 
for CPAs inclusion criteria.  
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5 Ex-post calculation of eligible emission reductions 
5.1 Calculation of the achieved emission reductions 

 
Emission reduction calculation from 01.10.2022 to 31.12.2022 
 
In this monitoring period, only the emission reduction from fuel-switching activity is 
considered. Hence, the emission reduction formula is as follows: 
 

ER total,y = BE FFy - PE FF,y                     Formula [1] 
 
where,  
 
ER total,y = Overall emission reduction in year y (tCO2/ year). 
BE FF,y = Total baseline emissions in year y (tCO2/ year). 
PE FF,y = Total project emissions in year y (tCO2/ year) 

 
 
Baseline emissions for fuel switch 
 

BEFF,y = ∑i ∑x [(FCBL,i,x x NCVx x EFCO2,x) x ADJi,y] x 10-9 Formula [2] 
 
where,  
 
BE FF,y = Total baseline emissions in year y (tCO2/year) 
FCBL,i,x = Quantity of fossil fuel consumption type x of the ICEV in the public 

transport system on route i in the baseline (unit/year) 
NCVx = Net calorific value of fossil fuel type x 
EFCO2,x = Emission factor of fossil fuel type x 
ADJi,y = Correction factor for route i in year y 

 
The baseline emissions for fuel switching also consider the technology improvement factor. In 
the context of emission reduction calculations for the transportation sector in Thailand, TGO 
realised the importance of the technology improvement factor, hence considering technological 
improvement at the default rate of 1% annually using the default factor from CDM-AMS.III-C. 
Moreover, if there are new NGV buses included in the Bangkok public transportation system, 
the Program plans to monitor these new buses (and their fuel consumption) to monitor the fuel 
consumption rate on a yearly basis to see if it changes from the baseline emission assumption 
data and how it impacts the overall baseline emission.   
 
whereby ADJi,y is calculated as: 

ADJi,y = (NPJ,i,y x LPJ,i,y) / (NBL,i x LBL,i) Formula [3] 
 
where,  
 
ADJi,y = Correction factor for route i during year y 
NPJ,i,y = Number of EVs on route i during year y 
LPJ,i,y = Average annual distance of EVs on route i during year y 
NBL,i = Number of ICEVs on route i in the baseline situation 
LBL,i = Annual distance (round trip) on route i in the baseline scenario 
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Regarding the ADJi,y parameter, as indicated in the MADD a service extension could occur in 
the baseline, since there is space for new buses to be included before reaching the maximum 
number of buses as per the passenger transport licence. Also as mentioned, the ADJ is the 
correction factor for when there are more e-buses put into operation than envisaged in the 
baseline. The higher number of e-buses would be treated as e-buses operating on new routes 
where, if no e-buses were in operation, the bus operator would fill the routes with NGV buses. 
It infers that the higher number of e-bus replaces the NGV buses. The Program only considers 
NGV buses for conservativeness (since there is no regulation on fuel type of bus) of the baseline 
calculation. Hence, the correction factor of this Program shall remain as 1 as it is a 1:1 
replacement. 
 
Project emissions for fuel switch 
 

PEFF,y = ∑i ∑j (ECPJ,i,j,y - ECRE,PJ,i,j,y) x EFEC,y x 10-3 Formula [4] 
 
PE FF,y = Total project emissions in year y (tCO2/year) 
ECPJ,i,j,y = Annual electricity consumption for charging EV number j on route i 

during year y 
ECRE,PJ,i,j,y = Annual electricity consumption from renewable energy sources for the 

charging of the project’s EV number j on route i during year y 
EFEC,y = Grid emission factor 

 
5.2 Impact distribution 

 
This Program does not receive any grants or non-payable cash benefits from any counterparty, 
aside from revenue from carbon credits. Hence, impact distribution is not relevant to the 
Program.  
 

5.3 Overview 
The applicant requests the issuance of the following certificates: 
 
Calendar year Achieved emission reductions 

without impact splitting in t 
CO eq2 

Creditable emission reductions 
with impact distribution in t CO 
eq2 

2022 from 
01.10.2022 – 
31.12.2022 

1,916 tCO2 N/A 
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6.2 Comparison of costs and revenues 
In this monitoring period, it is still considering in the beginning phase of operation where the 
IRR projection is not feasible as the net revenue is still in the negative value. This is due to the 
following reasons: 

• Number of E-buses in operation were not fully deployed due to early stage of 
implementation 
• This monitoring period was considered only 3 months of operation 
• Revenues were not yet reflecting full operation e.g. fare and advertisement revenues 
• Operating expense and capital expenditure were not yet reflecting full operation 

Hence, the comparison of costs and revenues shall be concludable in the next monitoring period. 
 

6.3 Comparison of planned and deployed technology and techniques 
The deployed technology specification is slightly different from the MADD, where the 
specification of battery capacity is about 150 kWh at a minimum. However, due to an 
implementation assessment during the operation, it was found that a battery with a capacity of 
120 kWh is sufficient to operate on routes that are not long distance. This change does not have 
any impact on the amount of GHG emissions because the amount of electricity charged only 
depends on the electricity consumption for each trip. The higher battery capacity will only affect 
the charging frequency of the e-bus but not the overall power consumption. 
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Table of abbreviations 

CME Program Coordinating and Managing Entity 

CCME Carbon Coordinating and Managing Entity Co., Ltd.  
CPA Component project activity 

DLT Department of Land Transportation (Thailand) 
EA Energy Absolute Public Company Limited  

EVs Electric Vehicles 
FOEN Federal Office for the Environment 

GHG greenhouse gas 
ICE internal combustion engine 

ICEV internal combustion engine vehicles 
ITMOs International Transferred Mitigation Outcomes 

LoA Letter of Authorization 
MADD Mitigation Activity Design Document 

MP Monitoring Period 
NGV Natural Gas Vehicle 

ONEP Office of Natural Resources and Environmental Policy and Planning 
PoA Program of Activities 

T-VER Thailand Voluntary Emission Reduction Program 
TGO Thailand Greenhouse Gas Management Organisation 
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Annex 

 
Annex 1– Authorization statement by FOEN 

Annex 2 – Example of DLT approved passenger transport license  
Annex 3 – Letter of acknowledgement by TGO to the use of battery capacity 120 kWh in the 
project  
Annex 4 – Example of Mileage logbook 

Annex 5 – TSB’s management structure corresponds to the e-buses data monitoring  
Annex 6 – Example of bus registration license 

Annex 7 – List of References 
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Annex 1– Authorization statement by FOEN 
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Annex 3 - Letter of acknowledgement by TGO to the use of battery capacity 120 kWh in the 
project  
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Annex 4 – Example of Mileage logbook 
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Annex 5 – TSB’s management structure corresponds to the e-buses data monitoring 
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Annex 6 – Example of bus registration license 
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Annex 7 – List of References 
 
Reference 1 : Letter of Authorization 

Reference 2 : Purchase orders of e-buses 
Reference 3 : NGV bus salvage purchase agreement 

Reference 4 : Technical specifications of e-buses  
Reference 5 : Electronic service agreement contract between EA and Amita 

Reference 6 : Contract agreement between EA and the bus operator (TSB) 
Reference 7 : Proof of CPAs registration under T-VER standard 

Reference 8 : List of monitoring data provided by the bus operation (TSB) 
Reference 9 : Average specific fuel consumption calculation 

Reference 10 : Employment data of the bus operator (TSB) 
Reference 11 : GPS exported data  

Reference 12 : Electricity Consumption data and logbook 
Reference 13 : Data collection for electricity consumption procedure  
 
 
 
 
 
 
 
 
 
 
 
 

 
 


