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BERSNCTHRAT LHEHTH D,
NO /& Not Occurring B2 L72\) TH D,
F—F I i 2013 D GHG HEH &1

Lfﬁw)

IE 1'% Included Elsewhere

HEH R, 2000 FFDEFEA v X MU IcknE, K21E

#J 3,850 17 tCO, #iA &

(& £ 5) . NE (% Not Estimated (&

CREEINZ, X AD GHG
4,680 HtICO A TH D, m—F I i

D NI EFE D 9% FL T X 72 D3,

GHG HEH &% 16% & o T\ 51,

= 3 GPCAR—ZD 2013 FEDGHG 1 >R 1)

GPC GHG Emissions and Removals Total GHG (metric ton CO2e/year) in 2013
ref No. GHG Emissions Sources (By Sector and Sub-sector) Scope 1 Scope 2 Scope 3 Total
| STATIONARY ENERGY
1.1 Residential buildings 269,780 5,301,680 262,963 5,834,424
1.2 Commercial and institutional building and facilities 440,575 2,505,610 124,278 3,070,463
1.3 Manufacturing industries and construction 2,597,202 5,386,028 267,147 8,250,377
1.4.1/2/3 |Energy industries 0 0 0 0
1.4.4  |Energy generation supplied to the grid 10,316
1.5 Agriculture, forestry and fishing activities 621,570 36,366 1,804 659,740
1.6 Non-specified sources 0 0 0 0
1.7 Fugitive emissions from mining, processing, storage, and transportation of coal 0 0
1.8  |Fugitive emissions from oil and natural gas systems 23,378 23,378
SUB-TOTAL 3,952,505 13,229,684 656,192 17,838,381
1 TRANSPORTATION
1.1 |On-road transportation 14,544,176 NO NE 14,544,176
1.2 |Railways IE IE NE 0
1.3 |Waterborne navigation 149,134 NO NE 149,134
1.4 |Aviation IE NO 2,701,073 2,701,073
115 |Off-road transportation IE IE NE 0
SUB-TOTAL 14,693,310 2,701,073 17,394,382
111 WASTE
111.1.1/2 |Solid waste generated in the city 1,293,241 1,293,241
111.2.1/2 |Biological waste generated in the city 24,900 24,900
111.3.1/2 |Incinerated and burned waste generated in the city 5,606 5,606
111.4.1/2 |Wastewater generated in the city 926,142 926,142
111.1.3 |Solid waste generated outside the city NE 0
111.2.3 |Biological waste generated outside the city NE 0
111.3.3 |Incinerated and burned waste generated outside the city NE 0
111.4.3 |Wastewater generated outside the city NE 0
SUB-TOTAL 2,249,889 2,249,889
IV |[INDUSTRIAL PROCESSES and PRODUCT USES (IPPU)
IV.1  |Emissions from industrial processes occurring within the city boundary 565,704 565,704
V.2  |Emissions from product uses occurring within the city boundary 873 873
SUB-TOTAL 566,577 566,577
\ AGRICULTURE, FORESTRY and OTHER LAND USE (AFOLU)
V.1  |Emissions from livestock 372,891 372,891
V.2 |Emissions from land -161,037 -161,037
V.3 |Emissions from aggregate sources and non-CO2 emission sources on land 211,508 211,508
SUB-TOTAL 423,362 423,362
Total |GHG Emissions and Removals 21,885,641 13,229,684 3,357,265 38,472,590
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Khi khac/
Other Gas

x5 COAPDI0EIE—ICEDLERL 2013 FDGHG A R k1)

Cac linh vuc uu tién/ (10 finh vuc)/ Pon vil Unit Nam 2013
Priority Sectors (10 sectors) ) Year 2013
Quy hoach d6 thi/ Urban Planning Sector GgCO,/nam (GgCO2/year) -161.04
Nang luong/ Energy Sector GgCO,/nam (GgCO2/year) 8,522.40
Giao thong/ Transport Sector GgCO/nam (GgCOy/year) 14,612.35
Codng nghiép/ Industry Sector GgCO/nam (GgCOy/year) 8,531.14
Quan ly nugc/ Water Management Sector GgCO2/nam (GgCOy/year) IE
Quan ly chat thai/ Waste Management Sector GgCO,/nam (GgCO,/year) 5.48
Xay dyng/ Construction Sector GgCO2/nam (GgCO,/year) IE
Y té/ Health Sector GgCO/nam (GgCO,/year) IE
Nong nghiép/ Agriculture, forestry, and fishing Sector GgCO,/nam (GgCO,/year) 661.47
Du lich/ Tourism Sector GgCO,/nam (GgCO,/year) IE
|T6ng/ Sub-total GgCO/nam (GgCOy/year) 32,171.81
Céc Iiph_vuc uu tién/ (10 finh vuc)/ Pon vil Unit Year 2013
Priority Sectors (10 sectors)
Quy hoach d6 thi/ Urban Planning Sector GgCO,/nam (GgCO,/year) 0.00
Nang luong/ Energy Sector GgCO/nam (GgCOy/year) 4.22
Giao thdng/ Transport Sector GgCO/nam (GgCOy/year) 42,93
Cong nghiép/ Industry Sector GgCO/nam (GgCOy/year) 11.39
Quan ly nugc/ Water Management Sector GgCO2/nam (GgCOy/year) IE
Quan ly chit thail Waste Management Sector GgCO,/nam (GgCO,/year) 2,084.35
Xay dung/ Construction Sector GgCO2/nam (GgCO,/year) IE
Y té/ Health Sector GgCO2/nam (GgCO,/year) IE
Nong nghiép/ Agriculture, forestry, and fishing Sector GgCO/nam (GgCO,/year) 409.51
Du lich/ Tourism Sector GgCO,/nam (GgCO,/year) IE
|T6ng/ Sub-total GgCO,/nam (GgCO,/year) 2,552.40
Céac ﬁﬁh.vuc uu tién/ (10 finh vuc)/ Pon vl Unit Year 2013
Priority Sectors (10 sectors)
Quy hoach d6 thi/ Urban Planning Sector GgCO,/nam (GgCO,/year) 0.00
Nang lerong/ Energy Sector GgCO2/nam (GgCO,/year) 14.40
Giao thong/ Transport Sector GgCO2/nam (GgCO,/year) 38.02
Cong nghiép/ Industry Sector GgCO,/nam (GgCO,/year) 6.41
Quan ly nugc/ Water Management Sector GgCO2/nam (GgCOy/year) IE
Quan ly chat thai/ Waste Management Sector GgCO,/nam (GgCO2/year) 159.93
Xay dung/ Construction Sector GgCO,/nam (GgCO2/year) IE
Y té/ Health Sector GgCO,/nim (GgCO,/year) IE
Nong nghiép/ Agriculture, forestry, and fishing Sector GgCO,/nam (GgCO,/year) 170.99
Du lich/ Tourism Sector GgCO2/nam (GgCOy/year) IE
Téng/ Sub-total GgCO/nam (GgCO,/year) 389.75
Cac ijh_vuc uu tién/ (10 finh vuc)/ Pon vil Unit Year 2013
Priority Sectors (10 sectors)
Quy hoach @6 thi/ Urban Planning Sector GgCO2/nam (GgCO,/year) NO
Nang lugng/ Energy Sector GgCO2/nam (GgCO,/year) 0.87
Giao théng/ Transport Sector GgCO2/nam (GgCO,/year) NE
Cong nghiép/ Industry Sector GgCO2/nam (GgCO,/year) 0.00
Quan ly nuéc/ Water Management Sector GgCO2/nam (GgCOy/year) NE
Quan ly chit thai/ Waste Management Sector GgCO/nam (GgCOy/year) NE
Xay dung/ Construction Sector GgCO,/nam (GgCO2/year) NE
Y té/ Health Sector GgCO2/nim (GgCO/year) NE
Nong nghiép/ Agriculture, forestry, and fishing Sector GgCO,/nam (GgCO,/year) 0.00
Du lich/ Tourism Sector GgCO2/nam (GgCOy/year) NE
Téng/ Sub-total GgCO2/nam (GgCOy/year) 0.87
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Annex The result of GHG emission reduction calculations, the result

No v bk wN e

of monitoring activities

Replacement of Existing Street Lamp with LED

Introduction of Solar PV system

Introduction of CNG buses

BRT Line 1 project

MRT Line 1 project

Electricity Generation at Go Cat Landfill

Animal Manure Collection and Biogas Recovery at Small Farms



<Energy Sector>
Project name: Replacement of Existing Street Lamp with LED
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
Electricity consumption of LED is less than CFL. Replacing CFL with LED results in reduction of

electricity consumption. That results in CO, emission reductions.

2) Methodology to calculate GHG emission reduction
A simple methodology was applied for this project as below, based on a basic emission calculation
formula provided in the approved CDM methodology, “AMS-II.L, Demand-side activities for

efficient outdoor and street lighting technologies.”

ER, = BE, - PE,

BE, = Z(RBL,i X QBLiy X Oppiy) X EF griq
i

BE, Baseline emissions in year y (tCO,/year)

Rayi Rated power of the CFL of the group of i lighting devices (kW)
QsL1y Quantity of CFL used in the site (units)

OsL iy Annual operating hours for the CFL in yeary

EFgrid Emission Factor of the grid (tCO,/kWh)

PE, = Z(RP],i X Qpjiy X Opjiy) X EF griq
i

PE, Baseline emissions in year y (tCO,/year)

Rpyi Rated power of the LED of the group of i lighting devices (kW)

Qp1y Quantity of LED distributed and installed under the project activity (units)
Oryiy Annual operating hours for the LED in yeary

EFgrid Emission Factor of the grid (tCO2/kWh)

Monitoring Parameter:

EFgria Emission factor of the grid (tCO,/kWh)
Qpy1y Quantity of LED distributed and installed under the project activity (units)
Opyiy Annual operating hours for the LED in year y

3) Estimated GHG emission reduction

50 tCO,/year



4) Organizational structure for monitoring and reporting

, HCMC ; MRV Authorization Unit 5 ® |

| i ! 1
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L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
5) Monitoring period
from January 1% 2016 until December 315 2016
6) Monitoring methods
Monitoring parameters

o Person/position )
Parameter Monitoring method . Site
in charge
Qs * The staff of the districts counts the | Staff of the The target
Quantity of CFL used quantity of CFL which are used at | districts small
in the site (units) the site before the project starts. street
Os,1y - A timer is used to count the hours. | Staff of the Controller
Annual operating - The staff of the districts checks and | districts of the
hours for CFL in yeary records the setting value before street
(hours) the project starts. lamps
Qpyi - The staff of the districts counts the | Staff of the The target
Quantity of LED quantity of installed LED lamps. districts small
distributed and - These data are recorded for 12 street
installed under the months.
project activity (units)
Opy1y - A timer is used to count the hours. | Staff of the Controller
Annual operating The staff of the districts checks and | districts of the
hours for the LED in records the setting value monthly. street
yeary (hours) lamps
EFgrid - Default value in official document | Staff of the N/A
Emission factor of grid by the MONRE is applied. districts
(tCO2/kWh) - Check updated value every year
and apply the latest value where
appropriate.




Fixed parameters

Parameter Source Value

Ry This value is provided by the supplier of CFL 18
Rated power of the CFL of the lamps.
group of i lighting devices (W)

Repyi This value is provided by the supplier of LED 9
Rated power of the LED of the lamps.

group of i lighting devices (W)

(2) Result of monitoring activities

1) Monitoring period
From January 1st 2016 to December 31st 2016 (12 months)

2) Emission reductions of the monitoring period

12 tCO,/year

3) Processes of the emission reduction calculation

The quantity of LED lamps distributed and installed under the project was counted and recorded
monthly. And the setting value for operating hours was checked and recorded monthly.

Grid emission factor of the grid is 0.66 tCO,/MWh, referred the latest official EF provided by the
MONRE in May 2016.

Emission reductions for 12 months are calculated as follows:
BE, = Z(RBL,i,y X Qpriy X Opriy) X EF griq
i

= Y, (18 (kW) X 250 X 4,015 (hous)) X 0.66 (tCO2/MWh)
=152 x 0.66 (tC02/MWh)
=100 t-CO,/year

PEy = Z(RPL,i,y X QP],i,y X OP],i,y) X EFgrid
i

=Y, (9 (kW) x 250 X 4,015 (hous)) X 0.66 (tCO2/MWh)
=76x 0.66 (tCO2/MWh)
=50 t-COy/year

ER, = BE, — PE,
=100 — 50 = 50 tCO, /year



(3) GHG emission reduction calculation sheet

Emission reduction calculation sheet for LED project

Emission Reduction

Description Parameter Unit Emissions
Emission reduction ER, tCO,lyear 50
Baseline emission BE, tCO,lyear 100
Project emission PE, tCO,lyear 50
Inputs

Description Parameter Unit value Data source
Annual operating hours of CFL in the year y OgL,iy hours/year 4015|Monitored
Quantity of CFL in year y QsLiy unit 250|Monitored
Wattage per lamp of CFL category i ReL,i W 18|Catalog data
Annual operating hours of LED in the year y Opyiy hours/year 4015|Monitored
Quantity of CFL in year y Qpy,y unit 250|Monitored
Wattage per lamp of normal lamp category i Rpgi w 9|Catalog data
CO2 Emission factor of grid EFgrid tCO,/MWh 0.66




Project name: Introduction of Solar PV system
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction

The electricity generated by the solar PV system is used as a substitute for the electricity from the
grid. The electricity generated by the solar PV system does not emit any CO,. On the other hand,
thermal power plants connected to the power grid are using fossil fuels and emitting CO,.

Therefore, utilizing the electricity generated by solar PV system results in CO; emission reductions.

2) Methodology to calculate GHG emission reduction

A simple methodology was applied for this project as below, based on a basic emission calculation

4

formula provided in the approved CDM methodology, “AMS-I.A: Electricity generation by the user.’

ER, = BE, - PE,

BE, = EG,, X EF ;4

BE, Baseline emissions in year y (tCO,/year)
EGp,, Annual generated electricity by solar PV system (kWh)
EFgria Emission Factor of the grid (tCO,/kWh)

PEyzEGp‘yXEFPV =0

PE, Project emissions in year y (tCO,/year)
EGp,, Annual generated electricity by solar PV system (kWh)
EFpy Emission Factor of the solar PV system (tCO,/kWh) = 0

Monitoring parameters are as follows:

EFgrid Emission Factor of the grid (tCO2/kWh)
EGp,, Annual generated electricity by solar PV system (kWh)

3) Estimated GHG emission reduction

11 tCO,/year



4) Organizational structure for monitoring and reporting

MRV Authorization Unit

HCMC |
Peoples Committee

[y

MRV Managpment Unit

DONRE

[

Sectoral Ovgrsight Unit

DOST

5) Monitoring period

Mitigation Implgmenting Entity

ECC

From January 1st 2016 to December 31st 2016 (12 months)

6) Monitoring methods

Monitoring parameters

- MONRE

Person/position

Parameter Monitoring method Site
in charge
EGp,, - The value of the electric meter is read | Staff of ECC DOST'’s
Annual generated and recorded monthly. building
electricity by solar | - Recorded data is accumulated for 12
PV system (kWh) months and used for the GHG emission
reduction calculation.

EFgrid - Default value in the official document | Staff of ECC N/A

Emission factor of
grid (tCO2/kWh)

by the MONRE is applied.

- Updated value will be checked every

year and the latest value will be applied

where appropriate.




(2) Result of monitoring activities

1) Monitoring period

From January 1st 2016 to December 31st 2016 (12 months)

2) Emission reductions of the monitoring period

12 tCO,/year

3) Processes of the emission reduction calculation

The amount of generated electricity by the solar PV systems was monitored as designated in the

MRV Plan. The accumulated electricity generation amount was 20,764.40 (kWh).

Grid emission factor of the grid is 0.66 tCO,/MWHh, referred the latest official EF published by the
MONRE in May 2016.

Emission reductions for 12 months are calculated as follows:

BE, = EG,,, X EF g4y
= 20,764.40 (kWh) X 0.66 (tCO2/MWh)
= 13.7 tCO, /year

PE, = EG,, X EFpy
= 0 tCO,/year

ER, = BE, — PE,
= 13.7 — 0 = 13.7 tCO, /year

Data for electricity generation provided by ECC

Electricity generation

Monitoring period Mozitoring indicated by electric Accum.ulated electricity

From To ate meter (kWh) generation amount (kWh)
1-Jan-16 31-Jan-16 31-Jan-16 1,810.48 1,810.48
1-Feb-16 29-Feb-16 29-Feb-16 1,812.49 3,622.97
1-Mar-16 31-Mar-16 31-Mar-16 2,016.81 5,639.78
1-Apr-16 30-Apr-16 30-Apr-16 1,821.87 7,461.65
1-May-16 31-May-16 31-May-16 1,757.80 9,219.45
1-Jun-16 30-Jun-16 30-Jun-16 1,512.80 10,732.24
1-Jul-16 31-Jul-16 31-Jul-16 1,786.83 12,519.07
1-Aug-16 31-Aug-16 31-Aug-16 1,701.74 14,220.81
1-Sep-16 30-Sep-16 30-Sep-16 1,570.40 15,791.21
1-Oct-16 31-Oct-16 31-Oct-16 1,621.46 17,412.67
1-Nov-16 30-Nov-16 30-Nov-16 1,887.52 19,300.20
1-Dec-16 31-Dec-16 31-Dec-16 1,464.20 20,764.40




(3) GHG emission reduction calculation sheet

GHG Emission reduction calculation sheet for PV project

Period of monitoring:

Emission Reduction

Description Parameter Unit Emissions
Emission reduction ER, tCO,lyear 13
Baseline emission BE, tCO,lyear 13
Project emission PE, tCO,lyear 0
Inputs

- . Amont of Electri
Description Parameter Unit ont o .ec re Data source
generation

Amount of electricity generated in the year y EGPJ kWhlyear 20,764(Measured
CO2 Emission factor of grid EFgrid tCO,/MWh 0.66




<Transport Sector>
Project name: Introduction of CNG buses
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
Main component of CNG is natural gas and it has low carbon content per energy than diesel fuel.
Therefore, even though efficiency of the diesel engines is slightly better than that of the CNG

engines, CO; emission are reduced through replacing diesel buses by CNG buses.

2) Methodology to calculate GHG emission reduction
A simple methodology was developed for this project as below, based on a basic emission

calculation formula provided in the IPCC 2006 guidelines.

BEy = SFCgjeset X NCV gieser X EF gieger X DDy X NP],y
PEy = SFCCNG/CF X NCVCNG X EFCNG X DDy X NP];.'Y
ERy = BEy - PEy

BE, Baseline emission in year y (tCO,/year)
PE, Project emission in year y (tCO,/year)
ER, Emission reduction in year y (tCO,/year)

Monitoring Parameters:
DD, Annual average distance travelled in year y (km/year)

Npyy Number of CNG buses in year y

Fixed Parameters:
SFCuiesel Specific fuel consumption of diesel bus (kg/km)
SFCene Specific fuel consumption of CNG bus (kg/km)
NCViesel Net calorific value of diesel fuel (MJ/kg)
NCVeng Net calorific value of CNG (MJ/kg)

EF giesel Emission factor of diesel fuel (tCO2/MJ)
EFcng Emission factor of CNG (tCO»/MJ)
CF Correction factor for CNG specific fuel consumption

3) Estimated GHG emission reduction

37 tCOy/year



4) Organizational structure for monitoring and reporting

5) Monitoring period

HCMC

Peoples Committee

¥

®

DOT : DONRE
MOCPT (M)
Data Collection
from Saigon Bus
Saigon
Bus

From August 1 2016 to December 31 2016 (The period of the MRV trial)

6) Monitoring methods

Monitoring parameters

MONRE

o Person/position .
Parameter Monitoring method . Site
in charge
DD, - The data is provided by SaigonBus. MOCPT N/A
Annual average - SaigonBus monitors distances travelled | receives the
distance travelled by each bus monthly (This is done as a | data from
inyeary part of their routine works). SaigonBus
(km/year) - These data are averaged to obtain the
monthly average distance of all the
buses.
- Monthly average distance is calculated
for 12 months and sum up these to
obtain the annual average distance.
Npyy - The data is provided by SaigonBus. MOCPT N/A
Number of CNG - SaigonBus checks the number of CNG | receives the
buses in yeary buses in the bus fleet registry. data from
SaigonBus
Fixed parameter
Parameter Source Value
SFCiesel Determined by SaigonBus. 0.290

Specific fuel consumption

of diesel bus (kg/km)




SFCene Determined by SaigonBus using the actual driving 0.365
Specific fuel consumption | distance and CNG consumption for all project buses.

of CNG bus (kg/km)

NCVyiesel Default value of “2006 IPCC Guidelines for National 43.0

Net calorific value of Greenhouse Gas Inventory”

diesel fuel (MJ/kg)

NCVenG Default value of “2006 IPCC Guidelines for National | 48.0

Net calorific value of CNG | Greenhouse Gas Inventory”.

(MJ/kg)

EFgiesel Default value of “2006 IPCC Guidelines for National | 0.0000741
Emission factor of diesel Greenhouse Gas Inventory”

fuel (tCO,/M)J)

EFeng Default value of “2006 IPCC Guidelines for National | 0.0000561
Emission factor of CNG Greenhouse Gas Inventory”

(tCO2/MJ)

CF Factor is set to correct/adjust fuel consumption 1.09

Correction factor for CNG
specific fuel consumption

between different specifications of baseline and
project buses: Ratio of vehicle weight of CNG bus
(10,780kg) to diesel bus (9,880kg)

(2) Result of monitoring activities

1) Monitoring period

From August 1°* 2016 to December 315 2016 (the period of the MRV trial)

2) Emission reductions of the monitoring period

10 tCO; (for 5 months)

3) Processes of the emission reduction calculation

Annual average distance travelled (DDy) is 23,225 km for 5 months, determined based on the

monitored data of 20 CNG buses from August 2016 to December 2016.

Specific fuel consumption of the diesel bus (SFCg¢) is 0.290, determined based on the fuel

consumption of B8O diesel buses 34.5 liter/100km and the density of diesel 0.84 kg/liter.

Specific fuel consumption of the CNG bus (SFCp)) is 0.365, determined based on the monitored data

of 20 CNG buses.

Emission reductions for 5 months are calculated as follows:
BE, = SFCrp X NCV gjese1 X EF gieser X DDy X Npj,,
= 0.290 x 43.0 X 0.0000741 x 23225 x 20

= 429 tCO, /year

PE, = SFCp;/CF X NCVyg X EFcyg X DD, X Npj
= 0.365/1.09 x 48.0 x 0.0000561 X 23225 x 20

= 419 tCO, /year
ER, = BE, — PE,




= 429 — 419 = 10 tCO, /year

Data for CNG buses provided by Saigon Bus

August 2016
No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)
1 5124.8 2,046.76 11 5103.7 1,924.39
2 5273.2 2,046.96 12 4872.5 2,031.96
3 4932.8 1,899.43 13 5020.9 1,882.21
4 4925.6 2,041.70 14 5314.3 2,126.86
5 4309.7 1,690.80 15 4882.8 1,786.52
6 4915.3 1,867.34 16 4760.8 1,761.72
7 4946.7 1,928.23 17 5079.5 2,152.46
8 5209.8 1,922.84 18 4696.9 1,817.53
9 4974.5 1,993.05 19 5153.7 1,906.62
10 4886.4 1,954.79 20 - -
Total 49,498 19,391 | Total 44,885 17,390
September 2016
No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)
1 4851,4 1.792,71 11 5030,6 1.853,31
2 4910,6 1.819,54 12 5023,4 1.976,46
3 5020,3 1.858,79 13 4592,4 1.725,83
4 5454,9 2.123,20 14 4855 1.793,46
5 4679,4 1.684,89 15 4946,7 1.780,63
6 5058,4 1.857,79 16 4812,8 1.722,59
7 5058,4 1.920,28 17 4089,8 1.633,86
8 4964,2 1.771,54 18 4926,1 1.702,20
9 4549,1 1.647,25 19 5044,5 1.740,73
10 1390,4 500,37 20 1046,4 452,02
Total 45,937 16,976 | Total 44,367 16,381
October 2016
No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)
1 4557,4 1.684,35 11 4476 1.715,92
2 4607,4 1.879,61 12 4820 1.902,06
3 5167,6 1.986,36 13 4599,1 2.010,01
4 4739,7 1.850,54 14 5437,2 1.983,41
5 4838,6 1.775,92 15 4768 1.691,27
6 4795,8 1.844,40 16 4539,9 1.680,74
7 3785,5 1.476,55 17 4178,4 1.673,83
8 4349,3 1.625,09 18 4820 1.741,15
9 4700,5 1.731,80 19 4328,2 1.552,88
10 4543,5 1.762,15 20 5282,9 2.060,70
Total 46,085 17,617 | Total 47,249 18,012
November 2016
No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)




No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)
1 4689,7 1.717,78 11 4542,4 1.710,03
2 4349,3 1.732,40 12 4517,5 1.790,07
3 4556,3 1.725,97 13 4693,3 1.945,26
4 4483,8 1.741,21 14 4592,4 1.697,39
5 4559,9 1.650,96 15 4926,8 1.704,48
6 44482 1.669,89 16 3729,9 1.358,46
7 4332,9 1.679,62 17 45249 1.808,93
8 4552,7 1.662,96 18 4459,6 1.606,91
9 4489,7 1.633,29 19 4559,9 1.632,87
10 4893,6 1.884,48 20 4870,7 1.859,54
Total 45,356 17,099 Total 45,417 17,114
December 2016
No. Travel distance Fuel consumption No. Travel distance Fuel consumption
(km/month) (kg /month) (km/month) (kg /month)

1 4778,3 1.655,87 11 2248,3 839,04
2 4174,8 1.614,95 12 4907,5 1.853,22
3 5044,5 1.853,92 13 4683 1.978,47
4 5237,6 2.008,72 14 4571,3 1.730,52
5 5242,3 1.879,66 15 5016,7 1.745,02
6 5242,5 1.900,76 16 4634,1 1.636,11
7 4718 1.710,06 17 4058,9 1.574,97
8 4809,7 1.658,23 18 5174,8 1.876,49
9 5077 1.819,79 19 5136,7 1.801,54
10 4711,9 1.715,20 20 4907,5 1.819,26
Total 49,036 17,817 | Total 45,539 16,855

(3) GHG emission reduction calculation sheet




(Draft) Emission reduction estimation sheet for CNG bus project

Period of monitoring:

Emission Reduction

Description Parameter Unit Value
Emission reduction ER, tCO , lyear
Baseline emission BE, tCO , lyear
Project emission PE, tCO , lyear
Inputs *Input only orange cell

Description Parameter Unit Value Data source
Annual average distance travelled in year y (km/year) DD, km/year Monitored
Number of CNG buses in year y Npyy unit Monitored
Specific fuel consumption of diesel bus SFC giesel kg/km Monitored
Net calorific value of diesel fuel NCV giesel MJ/kg IPCC2006
Emission factor of diesel fuel EF giesel tCO , /MJ IPCC2006
Specific fuel consumption of CNG bus SFC cne kg/km Estimated
Correction factor for CNG specific fuel consumption CF -
Net calorific value of CNG NCV cng MJ/kg IPCC2006
Emission factor of CNG EF cne tCO , /MJ IPCC2006




Project name: BRT Line 1 project
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
CO, emission is reduced through mode shift of passenger transportation from the existing means of
transportation such as private cars and motorcycles to BRT. BRT systems are more efficient than

private cars in terms of CO; emission per passenger-km.

2) Methodology to calculate GHG emission reduction
A simple methodology was developed for this project as below, by simplifying the CDM
methodology “ACMO0016 Mass rapid transit projects.”

BE, = Z_(PKMy X MS;y, X EFpyy,; X 107)
12

PKM, =P, xTD,
EFgy,

oc;
PEy = FCy X NCVCNG X EFCNG
ER, = BE, — PE,

EF PKM,i =

BE, Baseline emission in year y (tCO,/year)
PE, Project emission in year y (tCO,/year)
ER, Emission reduction in year y (tCO,/year)

Monitoring Parameters:

PKM, Transported volume by BRT in year y (passenger km/year)
Py Number of passenger of BRT in year y (passenger/year)

TDy Average trip distance of the passenger of BRT in year y (km)
FCy CNG consumption by BRT buses in year y (ton/year)

i 1; Passenger car, 2; Bus, 3; Motorcycle, etc.

Fixed Parameters:

MSi,y Share of passengers using transport mode i in the baseline in yeary
EFpkm,i CO, emission factor per passenger kilometer for transport mode i
(gCO,/passenger-km)

EFkm,i CO; emission factor of transport mode i (gCO2/km)

oG Average occupation rate of transport mode i (passenger/vehicle)
NCVcneg Net calorific value of CNG (MJ/kg)

EFcnG Emission factor of CNG (tCO,/MJ)

3) Estimated GHG emission reduction

1,682 tCO,/year



4) Organizational structure for monitoring and reporting

| HCMC
Peoples Committee
®
UCcCl DOT ® DONRE
MOCPT |(M)
Data Collection from
BRT cperator
cc
BRT
operator

++ MONRE

________________________________________________________________________________

5) Monitoring period

Starts from January 1%t 2021.

6) Monitoring methods

Monitoring parameters

o Person/position )
Parameter Monitoring method . Site
in charge
PKM, - The data is provided by the BRT operator. MOCPT receives | N/A
Transported - The operator monitors/analyzes the data | the data from
volume by BRT in daily or monthly through ticketing system | the BRT operator
year y (passenger such as IC card system (This is done as their
km/year) routine works).
- The daily or monthly data are compiled to
obtain the annual transported volume.
Py - Use this parameter, if PKM, is not obtained | MOCPT receives | N/A
Number of directly the data from
passenger of BRT | - The data is provided by the BRT operator. the BRT operator
inyeary - The operator monitors/analyzes the data
(passenger/year) BRT daily or monthly through ticketing
system such as IC card system (This is done
as their routine works).
- The daily or monthly data are summed up
to obtain the annual number.
TDy - Use this parameter, if PKM, is not obtained | MOCPT receives | N/A
Average trip directly. the data from
distance of the - The data is provided by the BRT operator. the BRT operator
passenger of BRT | - The operator monitors/analyzes the data




in yeary (km)

* The daily or monthly data are averaged to

BRT daily or monthly through ticketing
system such as IC card system (This is done
as their routine works).

obtain the annual average trip distance.

FC, - The data is provided by the BRT operator. MOCPT receives | N/A
CNG consumption | * The operator monitors the consumption | the data from
by BRT buses in through direct measurement (by fuel | the BRT operator
year y (ton/year) meter) or invoice from the fuel company
monthly.
- The monthly data are summed up to obtain
the annual consumption.
Fixed parameter
Parameter Source Value
MSi,y - Interview survey to passenger of BRT. Necessary | See
Share of passengers number of samples should be taken. For the sample | “Source”
using transport size and questionnaire, the CDM methodology
mode i in the “ACMO0016 Mass rapid transit projects'” can be referred
baseline in yeary to.
- Interview survey should be carried out once after the
project starts.
(Motorbike 41.6%, passenger car 7.9%, coach 8.3%, bus
38.7%, taxi 3.0% (Source: BRT FS report))
EFpkm,i Motorbike 66, passenger car 142, coach 25, bus 25, taxi See
CO; emission factor 82 (Source: New Mechanism Feasibility Study 2011 — “Source”
per passenger Final Report, New Mechanism Feasibility Study for
kilometer for Development of Mass Rapid Transit (MRT) Systems in
transport mode i Jakarta, Indonesia, and Hanoi and Ho Chi Minh, Viet
(gC0O2/passenger-km) | Nam., Mitsubishi Research Institute, Inc.)
EFkm,i Use national or local values, in case EFpxm,i are not -
CO; emission factor available.
of transport mode i
(gCO2/km)
OCG; Use national or local values or carry out a survey, in case | -
Average occupation EFpkm,i are not available.
rate of transport
mode i
(passenger/vehicle)
NCVcne Default value of “2006 IPCC Guidelines for National 48.0

Net calorific value of
CNG (MJ/kg)

Greenhouse Gas Inventory”

1 https://cdm.unfccc.int/methodologies/DB/FXQBDV16UML49NJNO3U1QQTEY9J90E




EFcnG Default value of “2006 IPCC Guidelines for National 0.0000561
Emission factor of Greenhouse Gas Inventory”
CNG (tCO2/M))

(2) Result of monitoring activities

Note: The following descriptions are based on the hypothetical data for this case study. Actual

monitoring will start right after the operation of BRT starts.

1) Monitoring period

The 1%t year after the operation starts.

2) Emission reductions of the monitoring period

1,700 tCO,/year

3) Processes of the emission reduction calculation

Number of the passengers of BRT in the year is 11,026,650 and the average trip distance of the
passenger of BRT in the year is 7.5km, thus transported volume by BRT in the year is 82,699,875
passenger-km/year. Share of the passengers using previous transport mode and CNG consumption
by BRT buses are same as ex-ante estimation.

Emission reduction is calculated as follows:

PKM, =P, xTD, =1,1026,650 x 7.5 = 82,699,875

BE, = Z_(PKMy X MS;, X EFpgp; X 107°)
13

= 82,699,875 x (0.416 x 0.000066 + 0.079 x 0.000412 + 0.083 x 0.000025 + 0.387 x
0.000025 + 0.0030 x 0.000082)

=4,374
PEy = FCy X NCVCNG X EFCNG

=993 x 48,000 x 0.0000561

= 2,674
ER, = BE, — PE,

= 1,700 tCO, /year



(3) GHG emission reduction calculation sheet

(Draft) Emission reduction estimation sheet for BRT project

Emission Reduction

Description Parameter Value Unit
Emission reduction ER, tCO, lyear
Baseline emission BE, tCO, /year
Project emission PE, tCO, lyear
Inputs *Input only orange cell
Description Parameter Value Unit Data source
Number of passenger of the project activity in year y P, passenger/year
Average trip distance of the passenger of BRT in year y TD, km
Use of default value of CO , emission factor per passenger-km - No
Number of transportation mode in the baseline - 5,
CO, emission factor per passenger kilometer for transport mode i EFpiu,i Bike tCO, /passenger-km
Passenger car tCO, /passenger-km
Minibus tCO, /passenger-km
Bus tCO, /passenger-km
Otherl tCO, /passenger-km
Other2 tCO, /passenger-km
Share of passengers by transport mode i in the baseline in year y MS;, Bike %
Passenger car %
Minibus %
Bus %
Otherl %
Other2 %
CNG consumption by BRT buses in year y FC, tlyear
CO, emission factor of CNG EFcene tCO, /MJ
Net calorific value of CNG NCVene MJ/t




Project name: MRT Line 1 project
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
CO, emission is reduced through mode shift of passenger transportation from the existing means of
transportation such as private cars, local conventional buses and motorcycles to MRT. MRT systems

are more efficient than private cars in terms of CO, emission per passenger-km.

2) Methodology to calculate GHG emission reduction
A simple methodology was developed for this project as below, by simplifying the CDM
methodology “ACMO0016 Mass rapid transit projects.”

BE, = Z_(PKMy X MS;y, X EFpyy,; X 107)
12

PKM, = P, x TD,
EFgm,;

0C;
PE, = EC, X EF g4
ER, = BE, — PE,

EF PKM,i =

BE, Baseline emission in year y (tCO,/year)
PE, Project emission in year y (tCO,/year)
ERy Emission reduction in year y (tCO,/year)

Monitoring Parameter:

PKM, Transported volume by MRT in year y (passenger km/year)

MSiy Share of passengers using transport mode i in the baseline in year y
Py Number of passenger of MRT in year y (passenger/year)

TDy Average trip distance of the passenger of MRT in year y (km)

EC, Grid electricity consumption by MRT in year y (MWh/year)

i 1; Passenger car, 2; Bus, 3; Motorcycle, etc.

Fixed Parameter:
EFpkm,i CO; emission factor per passenger kilometer for transport mode i

(gCO,/passenger-km)

EFkm,i CO;, emission factor of transport mode i (gCO2/km)
OCG; Average occupation rate of transport mode i (passenger/vehicle)
EFgrig CO;, emission factor of grid electricity (tCO2/MWh)

3) Estimated GHG emission reduction

110,095 tCO,/year



4) Organizational structure for monitoring and reporting

Data Collection from
MRT operator

________________________________________________________________________________

5) Monitoring period

HCMC

MONRE

Peoples Committee

®

DONRE

MAUR

O)

MRT

operator

Starts from January 1%t 2021.

6) Monitoring methods

Monitoring parameters

Person/position

Parameter Monitoring method . Site
in charge
PKM, - The data is provided by the MRT operator. MAUR receives | N/A
Transported - The operator monitors/analyzes the data daily or | the data from
volume by MRT in monthly through ticketing system such as IC card | the MRT
year y (passenger system (This is done as their routine works). operator
km/year) - The daily or monthly data are compiled to obtain
the annual transported volume.
Py - Use this parameter, if PKM is not obtained directly | MAUR receives | N/A
Number of - The data is provided by the MRT operator. the data from
passenger of MRT | - The operator monitors/analyzes the data MRT daily | the MRT
inyeary or monthly through ticketing system such as IC card | operator
(passenger/year) system (This is done as their routine works).
- The daily or monthly data are summed up to
obtain the annual number.
TDy - Use this parameter, if PKMy is not obtained directly | MAUR receives | N/A

Average trip
distance of the
passenger of MRT
in yeary (km)

- The data is provided by the MRT operator.
- The operator monitors/analyzes the data MRT daily

or monthly through ticketing system such as IC card
system (This is done as their routine works).

- The daily or monthly data are averaged to obtain

the annual average trip distance.

the data from
the MRT
operator




EC,

Grid electricity
consumption by
MRT in yeary
(MWh/year)

* The data is provided by the MRT operator.
- The operator monitors the consumption through

- The monthly data are summed up to obtain the

direct measurement (by electric power meter) or
invoice from the power company monthly.

annual consumption.

MAUR receives
the data from
the MRT
operator

N/A

Fixed parameter

Parameter Source Value

MSi,y - Interview survey to passengers of MRT. Necessary | See
Share of passengers number of samples should be taken. For the sample | “Source”
using transport size and questionnaire, the CDM methodology
mode i in the “ACMO0016 Mass rapid transit projects?” can be referred
baseline in yeary to.

- Interview survey should be carried out once after the

project starts.

(Motorbike 89.9%, passenger car 2.8 %, bus 7.3 %

(Source: New Mechanism Feasibility Study 2011 — Final

Report, New Mechanism Feasibility Study for

Development of Mass Rapid Transit (MRT) Systems in

Jakarta, Indonesia, and Hanoi and Ho Chi Minh, Viet

Nam., Mitsubishi Research Institute, Inc.)
EFpkm,i Motorbike 66, passenger car 142, coach 25, bus 25, taxi See
CO, emission factor 82 (Source: New Mechanism Feasibility Study 2011 — “Source”
per passenger Final Report, New Mechanism Feasibility Study for
kilometer for Development of Mass Rapid Transit (MRT) Systems in
transport mode i Jakarta, Indonesia, and Hanoi and Ho Chi Minh, Viet
(gCO,/passenger-km) | Nam., Mitsubishi Research Institute, Inc.)
EFkm,i Use national or local values, in case EFpxm,i are not -
CO; emission factor available.
of transport mode i
(8C0O2/km)
oG Use national or local values or carry out a survey, in case | -
Average occupation EFpkm,i are not available.
rate of transport
mode i
(passenger/vehicle)
EFgrid The latest official EF provided by MONRE in May 2016. 0.66
CO, emission factor
of grid electricity
(tCO2/MWh)

2 https://cdm.unfccc.int/methodologies/DB/FXQBDV16UML49NJNO3U1QQTEY9J90E




(2) Result of monitoring activities

1) Monitoring period

The 1%t year after the operation starts.

2) Emission reductions of the monitoring period

121,744 tCO,/year

3) Processes of the emission reduction calculation

The number of passengers of the MRT in the year is assumed as 116,800,000 and the average trip
distance of the passengers of MRT in the year is 20 km, thus transported volume by MRT in the
year is 2,336,000,000 passenger-km/year. Share of the passengers using previous transport mode
and electricity consumption by MRT are same as the ex-ante estimation.

Emission reduction is calculated as follows:

PKM, =P, xTD, =116,800,000 x 20 = 2,336,000,000

BE

Y Z_(PKMy X MS;y, X EFpgp; % 107°)
i

= 2,336,000,000 x (0.899 x 0.000066 + 0.028 x 0.000142 + 0.073 x 0.000025)
= 152,155

PE, = EC, X EF g1iq
= 46,078 x 0.66
= 30,411
ER, = BE, — PE,
= 121,744 tCO, /year

(3) GHG emission reduction calculation sheet

(Draft) Emission reduction estimation sheet for MRT project

Emission Reduction

Description Parameter Value Unit
Emission reduction ER tCO , lyear
Baseline emission BE tCO , lyear
Project emission PE tCO , lyear
Inputs *Input only orange cell
Description Parameter Value Unit Data source
Number of passenger of the project activity in year y P, passenger/year
Average trip distance of the passenger of BRT in year y TD km
Use of default value of CO , emission factor per passenger-km - No
Number of transportation mode in the baseline - 6
CO , emission factor per passenger kilometer for transport mode i EF i Bike tCO , /passenger-km
Passenger car tCO , /passenger-km
Minibus tCO , /passenger-km
Bus tCO , /passenger-km
Otherl tCO , /passenger-km
Other2 tCO , /passenger-km
Share of by transport mode i in the baseline in year y MS Bike %
Passenger car %
Minibus %
Bus %
Otherl %
Other2 %
Annual electricity consumption associated with the operation of the project activity in year y ECsy, MWhlyear
CO, emission factor of the grid electricity EFeiec tCO,/MWh




<Waste sector>
Project name: Electricity Generation at Go Cat Landfill
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
CH4 emission is avoided, which would be generated by organic decay in landfill, through
collecting such methane gas and utilizing it as energy source.
CO; emission is also reduced through producing electricity by using the collected methane gas

from landfill that displaces fossil fuel consumption at grid-connected thermal power plants.

2) Methodology to calculate GHG emission reduction
The following approved CDM methodologies were referred to:

CDM methodology AMS-I11.G “Landfill methane recovery” Version 09.0

CDM methodology AMS-I.D “Grid connected renewable electricity generation” Version 18.0
The applied methodology estimates the amount of CH4 emissions avoided by using the expected
quantity of electricity generated by the plant, rather than using First Order Decay (FOD) model.
Applied equations and description of each parameter is as below.
ER, = BE, — PE,

BE, = BE,, + BE;, (Equation 2)

(Equation 1)

= — X X quation
BEL}’ 1 OX FCH4,P],y GWPCH4- (E i 3)

BE;, = EG pry X EF griay (Equation 4)

Fetia, py,y Volume of methane gas collected from landfill (m3/year)
GWPcys Global Warming Potential for methane
EGpyy Quantity of electricity generated by the project in year y (MWh/ year)

EFgridy CO; emission factor of electricity grid in year y (t-CO2/MWh)

EGpj,yx 3600

FCH4,P] = NCVcqa x EF X DCH4 X GWPCH4 (Equation 5)
EGpyy Electricity generated by the project in year y (MWh)
D cHa Density of methane of the landfill gas in year y (ton of methane/m3 of landfill gas)
GWPcHs Global Warming Potential (GWP) of methane
NCV cra Net calorific value of methane (MJ/Nm?3)
EE, Energy Conversion Efficiency
PE, = EC Py X EF griq, (Equation 6)
ECpyy Quantity of electricity consumed by the project in year y (MWh/year)

3) Estimated GHG emission reduction

462 ton‘COZequivalent



4) Organizational structure for monitoring and reporting

MRV Autherization Unit

HCMC

MONRE

People’s Committee

—®

MRV Management Unit

DONRE
Sectoral Oversight Unit
DONRE
Mitigation
Implementing Entity .
Solid Waste
CITENCO Management
MBS

5) Monitoring period
From 1 January 2016 to 31 December 2016

6) Monitoring methods

- Monitoring parameters

Reporting

@ Measurement

Parameters listed in the following table will be monitored during the monitoring period.

Monitoring method described below will be applied.

Person/position

Parameter Monitoring method ) Site

in charge
EGPJ’y Monitored daily by reading an electricity Technical staff Onsite (at
Electricity meter that is equipped at the power plant of the power the project
generated by and records the MWh data on the paper or plant site)
the project in electronically. Recorded data is shared with
yeary (MWh) head office daily.
ECPLy Calculated monthly based on the rated Technical staff Onsite (at
Quantity of output of all machineries and office of the power the project
electricity equipment that are used for power plant plant site)

consumed by
the projectin
yeary (MWh/yr)

operation. Hours of usage for each
equipment are recorded and used for

calculation.

- Fixed parameters

Parameters listed in the following table will not be monitored during the monitoring period. Fixed

value will be applied throughout the project timeframe.

Parameter

Source

Value

grid,y

CO, emission factor of electricity

Official data published by MONRE

0.6612 t-CO,/MWh




grid in year y (t CO, /MWh)

OX
o Default value (CDM methodology) 0.1
Oxidation factor
NCV s
cHa Default value (IPCC Guidelines) 35.9 MJ/Nm?3
Net calorific value of methane
EE

Yy
Energy Conversion Efficiency of the | Default value (CDM methodology) 40 %

project equipment

CH4

Density of methane in the landfill Default value (CDM methodology) 0.716 kg/m3
gas (ton/ m3)
GWP
CH4
Global Warming Potential of Default value (IPCC Guidelines) 25
methane

(2) Result of monitoring activities

1) Monitoring period
1 January 2016 to 30 July 2016
(The power plant did not operate from August 2016 until the end of 2016 due to the work

associated with upgrading of EVN transmission line)

2) Emission reductions of the monitoring period

249 tons-COz-equivalent

3) Processes of the emission reduction calculation
Calculation of the GHG emission reductions was performed as below.

EGp],yX 3600

NCVcha X EEy X Dcra (Equation 5)

FCH4-,P J =

= (54.737 x 3,600) / (35.9 x 0.4) x 0.716
=9.83

BEl,y = (1 - OX) X FCH4-,P],y X GWPCH4- (Equation 3)

=0.9x9.83 x25
=221

BE,, = EG y X EFgriay (Equation 4)

PJ,
=54,737 x 0.6612
=36

BE, = BE,, + BE,, (Equation 2)

=221+36
=257

PE, = EC Py X EFgriay (Equation 6)




=12 x0.6612
=8

ER, = BE, - PE
=257-8
= 249 tonCO;-equivalent /year

y

(Equation 1)=

Data monitored by Mitigation Implementing Entity

EG EC
Ply Ply
Jan 34,974 2.4
Feb 11,314 2.4
Mar 2,906 2.4
Apr - -
May 4,370 2.4
Jun 1,173 2.4
Total 54,737 12.0
(3) GHG emission reduction calculation sheet
Emission Reduction
Description Parameter Unit Value
Emission reductions ER, tCO,elyear 249
Baseline emissions BE, tCO,clyear 257
Baseline emissions for CH, BE; tCO,elyear 221
Baseline emissions for CO, BE, tCO, lyear 36
Project emissions PE, tCO,clyear 8
Inputs
Description Parameter Unit Value Data source
Electricity generated by the project in year y EGp;y MWh 54.737|Monitored
Quantity of electricity consumed by the project in year y ECpjy MWh/ year 12|Monitored
CO2 emission factor of electricity grid in year y EFgridy t-CO2 /MWh 0.661|MONRE
Oxidation factor OX - 0.1{Methodology default
Net calorific value of methane NCVcia MJ/Nm3 35.9|IPCC Guidelines
Energy Conversion Efficiency of the project equipment EE, % 40.0{Methodology default
Density of methane in the landfill gas Dcha ton/ m3 0.716|Methodology default
Global Warming Potential of methane GWPcua - 25.0|{IPCC Guidelines




Project name: Animal Manure Collection and Biogas Recovery at Small Farms
(1) Information on the MRV framework and involved organizations, the applied methodologies

1) Logic of GHG emission reduction
CH4 emission is avoided through collecting and utilizing organic waste (animal manure) that would
be abandoned in the field for organic decay.

CO, emission is reduced through avoiding the use of fossil fuels for cooking.

2) Methodology to calculate GHG emission reduction
Following approved CDM methodologies were referred to:
AMS-III.R “Methane recovery in agricultural activities at household/small farm level”

AMS-III.D “Methane recovery in animal manure management systems”

ER, = BE, — PE, (Equation 1)
ERy : GHG emissions reduction from the project in year y (ton-CO,¢/year)
BE, : GHG emissions at baseline case without project activity (ton-CO»./year)
PE, : GHG emissions from project activity (ton-CO,./year)

BE, = BE,, + BE;, (Equation 2)
BEi, : GHG emissions (CH4) at baseline case from disposed animal manure

(ton-COze/year)
BE>, : GHG emissions (CO;) at baseline case from the consumption of fossil fuels

currently used (ton-COze/year)

BEy, = 2("%;”(”) X GWP ¢4 (Equation 3)
EFm) : Methane emission factor for livestock (kg CHs/ head/ year)
Nm : Number of head of livestock (swine)

GWPcHs : Global Warming Potential (GWP) of methane =25

BE,, =Y BG p, XNCV X EFpp; X 1/10%(Equation 4)

BG pyy : Quantity of fuel consumed by household without using biogas (kg/year)
NCV : Heating value of fuel (MJ/kg)
EFpyy : CO, emission factor of fossil fuel (t-CO,/MJ)
PE,=0.1xBE,, (Equation 5)
PE, : GHG emissions from project activity (ton-COz./year)
0.1 : Physical leakage of biogas from the animal manure management system to

produce, collect and transport the biogas (fraction)



3) Estimated GHG emission reduction

6,862 ton‘COZequivalent

4) Organizational structure for monitoring and reporting

MRV Authorization Unit
HCMC

People’s Committee

l

MRV Management Unit
DONRE

Sectoral Oversight
Unit
DARD

Mitigation
Implementing
Entity
LIFSAP

farmers

5) Monitoring period
From 1 January 2017 to 31 March 2017

6) Monitoring methods

- Monitoring parameters

MONRE

@ Measurement
® Reporting

Parameters listed in the following table will be monitored during the monitoring period.

Person/position

Parameter Monitoring method . Site
in charge

N Number of head at households is counted | Technical staff | Onsite
Number of head | by sample livestock farmers to yield of LIFSAP (sample
of livestock average number. Number of samples will project households)
(swine) be large enough to represent the whole

target households. Considering the large

size of the target group and difficulty of

frequent data collection, above information

will be monitored every 3 month
BG pyy Calculated based on the average capacity Technical staff N/A
Quantity of fuel | and quantity of cooking device used by of LIFSAP
consumed by target households, and average yearly project

household
instead of using
biogas (kg/year)

cooking hours per household.

Above information is collected by interview
survey from the sufficient number of
households that represent the entire target
group. Considering the large size of the
target group and difficulty of frequent data
collection, above information is monitored

every 3 month.




- Fixed parameters
Parameters listed in the following table will not be monitored during the monitoring period. Fixed

value will be applied throughout the project timeframe.

Parameter Source Value
EF o

m o Default value (IPCC Guidelines)
Methane emission factor for
. Value for more than 28C average 7 kg CH4/ head/ year
livestock (kg CHa/ head/ ] )

annual temperature is applied.
year)
GWP
CH4
Global Warming Potential of Default value (IPCC Guidelines) 25
methane
NCV
Net calorific value of fuel that | Default value (IPCC Guidelines)
) _ , 47.3 MJ/ kg

would be used for cooking Value of LPG is applied.
instead of biogas (MJ/ kg)
EF

Ply

CO; emission factor of fuel

Default value (CDM methodology)
that would be used for ) ) 63.1 t-CO/MJ
o ) Value of LPG is applied.
cooking instead of biogas

(t-CO2/MJ)

(2) Result of monitoring activities

1) Monitoring period
From 1 January 2017 to 31 March 2017

2) Emission reductions of the monitoring period

1,716 tonS'COZ-equivalent

3) Processes of the emission reduction calculation

(EF(ry x N¢y)

BE,, = Xr 03 X GWP;y, (Equation 3)
=844 x7x45/103x 25
= 6,647

BE;y =BG, xNCV X EFpj, X 1/10% (Equation 4)
=844 x349.7 x 47.3x 63.1 / 10°
=881

PE,=0.1xBE,, (Equation 5)
=0.1x6,646.5
= 665



BE, = BE,, + BE;, (Equation 2)
= 6,647 + 881.03
=7,527

ER, = BE, - PE, (Equation 1)
=7,527 — 665

= 6,863 (ton-COx-equivalent/ YeQr)

= 1,716 (ton-CO3) (during the 3-month monitoring period)

(3) GHG emission reduction calculation sheet

Emission Reduction

biogas

Description Parameter Unit Value
Emission reductions ER, tCO,elyear 6,863
Emission reductions (for 3-month monitoring period) ER, tCOse 1,716
Baseline emissions BE, tCO,c/year 7,527
Baseline emissions (CH,) from disposed animal manure BE,, tCO,elyear 6,647
Baseline emissions (CO,) from the consumption of fossil fuels BE,, tCO,elyear 881
Project emissions PE, tCOyelyear 665
Inputs
Description Parameter Unit Value Data source
Number of head of livestock (swine) N head 37,980|Monitored
Quantity of fuel consumed by household instead of using biogas  [BG 5, kglyear 295,147|Monitored
. . kg CH,
Methane emission factor for livestock EFm g CR/ 7|Methodology default
head/ year
Global Warming Potential of methane GWPus - 25(IPCC Guidelines
Net calorific value of fuel that would be used for cooking instead of NCV MU/ kg 47 3lIPCC Guidelines
biogas
CO, emission factor of fuel that would be used for cooking instead of EFs, £-CO,/MJ 631 IPCC Guidelines

(value for LPG)
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Project to Support the Planning and Implementation of NAMAs in a MRV Manner

* Component 2 -Capacity Enhancement of Local Governments-

June 2017

Introduction

According to the National Strategy on Climate
Change issued by the Prime Minister of Vietnam in
December 2011, Nationally ~ Appropriate
Mitigation Actions (NAMAs) will be planned by the
Ministry of Natural Resources and Environment
(MONRE). In this context, a technical support
project for capacity enhancement was requested
to JICA. The “Project to Support the Planning and
Implementation of NAMAs in a MRV Manner”
(SPI-NAMA) started in January 2015. The purpose
of SPI-NAMA is to enhance the capacity of the
Government of Vietnam concerning the planning
and implementing of NAMAs. To attain this goal,
SPI-NAMA has two project components.

| Feedback to component 1

Achieve project purpose

The first project component aims to enhance the
capacity of MONRE to facilitate the process of
development and implementation of NAMAs. It is
implemented by MONRE and the JICA Long-Term
Experts.

The second component aims

to enhance the capacity of

cities in Vietnam to quantify

greenhouse gas (GHG)

emissions and reductions,

taking Ho Chi Minh City (HCMC) as a model city.

This component is implemented by the Climate
Change Bureau (CCB), Department of Natural
Resources and Environment (DONRE) of HCMC
with the support of the JICA Short-Term Experts.
The profile of Component 2 is shown below.

Main Piloting MRV of NAMAs
activities Preparing GHG inventory
EXECULIVE | 1)y \RE-CCB of HCMC
agency
J?papese Seven Short-Term Experts
side input
Project

Seios 24 months (2015-2017)
duration

Project site | HCMC

Main activities

Ongoing or planned NAMAs to pilot MRV in HCMC
are selected in three focused sectors. They are
energy, transport and waste sectors. The baseline
GHG emission at the project inception, and
anticipated and actual emission reduction of
selected NAMAs are quantified. Utilizing the
outputs of the activities in HCMC, an MRV manual
for HCMC and MRV guidelines for local
governments are developed.

The activity data of 2013, 2014, and 2015 are
collected. GHG inventory of 2013 and 2014 are
developed following the Global Protocol for
Community-Scale GHG Emission Inventories (GPC).
The GHG inventory of 2013 is also prepared for
ten sectors in the Climate Change Action Plan
(CCAP) of HCMC.

Year 2013 | 2014 | 2015
Invel(l]g%?;fofi}g)m Same format of excel file
Data request Yes Yes Yes

Compilation of
Inventory Yes Yes
(Based on GPC)

Compilation of
Inventory Yes
(Based on 10 sectors)

Optional

Optional | Optional

Implementation structure

The seven-member JICA Short-Term Expert Team
composed of three consulting firms assists the
implementation of Component 2. The local
consultant team represented by NIRAS-RCEE is
also engaged to assist project implementation.

Short-Term Expert Team

JV of three consulting companies

- Pacific Consultants ” HCMC
- Oriental Consultants Global DONRE-
- Suuri-Keikaku CCB

]

Local Consultants

CCB is the main counterpart to the JICA Short-
Term Expert Team. CCB was established in DONRE
in 2012 to execute practical work related to
climate change policy following the decisions of
the Climate Change Steering Board of HCMC.
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During the April to June 2017 period, the Short-

Term Experts made two visits to Vietnam.

» Monitoring reports of the MRV pilot projects
were reviewed.

» Final draft of the 2013 GHG inventory based on
the GPC was prepared.

» Development of the MRV Manual and GHG
Inventory Preparation Manual was continued.

MRV of NAMAs

Monitoring of the MRV pilot projects in energy,
transport, and waste sectors was continued. In the
meetings with the concerned organizations, the
monitoring status and GHG emission reductions
were reviewed and contents and procedures on
the reporting were discussed. The monitoring
report of “Electricity Generation at Go Cat Landfill
Site”, which is one of the MRV pilot projects, was
prepared by the HCMC Urban Environment
Company Limited (CITENCO) and reviewed with
the DONRE. The monitoring report of
“Introduction of CNG Bus for Public Bus Fleet” was
also prepared and reviewed with the relevant
organizations such as the Department of Transport
(DOT), Management and Operation Center for
Public Transport (MOCPT), and Saigon Bus.

Preparing GHG Inventory

The 2013 GHG inventory based on GPC was
completed in all sectors: Stationary Energy,
Transportation, Waste, Industrial Processes and
Product Use (IPPU), and Agriculture, Forestry and
Other Land Use (AFOLU).

The trial calculation of the GHG inventory based
on the ten sectors of CCAP was conducted.
However, the GHG emissions could not be
calculated for the Water Management,
Construction, Health, and Tourism sectors.

The first half of the training on GHG inventory
preparation targeting ten officials of DONRE was
held on 19 and 20 April. The participants
calculated the GHG emissions in the Stationary
Energy and Transportation sectors in 2014 in
accordance with the GHG Inventory Preparation
Manual, which is under development. In the
second half of the training, he GHG emissions in
the Waste, IPPU, and

AFOLU sectors will be

calculated and the 2014

GHG inventory based on

GPC will be completed.

The second training in Japan was held from 21 to
27 May 2017 targeting ten officials of HCMC.

In the first half of the training, lectures on the
mitigation measures implemented by the Tokyo
Metropolitan Government and policies to
promote mitigation actions of private companies
were given. A site visit to an energy efficient
building was also conducted. Many questions
were raised, especially during the lectures on the
Reporting Program, and Cap and Trade Program.
Keen interests in these programs were shown by
the participants.

In the second half of the training, site visits to a
solid waste treatment plant and a waste water
treatment plant were held to learn the GHG
emission reduction efforts in the public sector. In
the final day of the training, as an exercise, the
participants made a MRV plan of a waste-to-
energy project in accordance with the MRV
Manual which is been development under the
project.

Date Contents

21 May | eArrival (Narita)

eOrientation

e Presentation by participants (initiatives on
mitigation in HCMC)

eLecture on MRV Manual and GHG
Inventory Preparation Manual of HCMC

22 May

e Lecture on mitigation actions of Tokyo
Metropolitan Government

23 May | eLecture on GHG inventory of Tokyo
eLecture on Reporting Program and Cap &

Trade Program

eLecture on program to promote energy

24 May | saving of private sector

o Visit to energy efficient building

o Visit to waste treatment plant

25 May —
o Visit to waste water treatment plant

eWorkshop (MRV planning)

26 May | ePresentation by participants

oClosing

27 May | eDeparture (Narita)




Project to Support the Planning and Implementation of NAMAs in a MRV Manner

* Component 2 -Capacity Enhancement of Local Governments-

September 2017

Introduction

According to the National Strategy on Climate
Change issued by the Prime Minister of Vietnam in
December 2011, Nationally ~ Appropriate
Mitigation Actions (NAMAs) will be planned by the
Ministry of Natural Resources and Environment
(MONRE). In this context, a technical support
project for capacity enhancement was requested
to JICA. The “Project to Support the Planning and
Implementation of NAMAs in a MRV Manner”
(SPI-NAMA) started in January 2015. The purpose
of SPI-NAMA is to enhance the capacity of the
Government of Vietnam concerning the planning
and implementing of NAMAs. To attain this goal,
SPI-NAMA has two project components.

| Feedback to component 1

Achieve project purpose

The first project component aims to enhance the
capacity of MONRE to facilitate the process of
development and implementation of NAMAs. It is
implemented by MONRE and the JICA Long-Term
Experts.

The second component aims

to enhance the capacity of

cities in Vietnam to quantify

greenhouse gas (GHG)

emissions and reductions,

taking Ho Chi Minh City (HCMC) as a model city.

This component is implemented by the Climate
Change Bureau (CCB), Department of Natural
Resources and Environment (DONRE) of HCMC
with the support of the JICA Short-Term Experts.
The profile of Component 2 is shown below.

Main Piloting MRV of NAMAs
activities Preparing GHG inventory
EXECULIVE | 1)y \RE-CCB of HCMC
agency
J?papese Seven Short-Term Experts
side input
Project

Seios 24 months (2015-2017)
duration

Project site | HCMC

Main activities

Ongoing or planned NAMAs to pilot MRV in HCMC
are selected in three focused sectors. They are
energy, transport and waste sectors. The baseline
GHG emission at the project inception, and
anticipated and actual emission reduction of
selected NAMAs are quantified. Utilizing the
outputs of the activities in HCMC, an MRV manual
for HCMC and MRV guidelines for local
governments are developed.

The activity data of 2013, 2014, and 2015 are
collected. GHG inventory of 2013 and 2014 are
developed following the Global Protocol for
Community-Scale GHG Emission Inventories (GPC).
The GHG inventory of 2013 is also prepared for
ten sectors in the Climate Change Action Plan
(CCAP) of HCMC.

Year 2013 | 2014 | 2015
Invel(l]g%?;fofi}g)m Same format of excel file
Data request Yes Yes Yes

Compilation of
Inventory Yes Yes
(Based on GPC)

Compilation of
Inventory Yes
(Based on 10 sectors)

Optional

Optional | Optional

Implementation structure

The seven-member JICA Short-Term Expert Team
composed of three consulting firms assists the
implementation of Component 2. The local
consultant team represented by NIRAS-RCEE is
also engaged to assist project implementation.

Short-Term Expert Team

JV of three consulting companies

- Pacific Consultants ” HCMC
- Oriental Consultants Global DONRE-
- Suuri-Keikaku CCB

]

Local Consultants

CCB is the main counterpart to the JICA Short-
Term Expert Team. CCB was established in DONRE
in 2012 to execute practical work related to
climate change policy following the decisions of
the Climate Change Steering Board of HCMC.
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During the July to September 2017 period, the

Short-Term Experts made three visits to Vietnam.

» Training on climate change mitigation for HCMC
officials was held.

» Second consultation meeting on the GHG
Inventory Preparation Manual and MRV Manual
were held.

» Final draft of the manuals has been agreed with
CCB. The manuals will be completed after the
final check.

MRV of NAMAs

The second consultation meeting on the MRV
Manual was held on 11 July 2017 in HCMC. Forty
people from departments of HCMC, districts,
public companies, and universities participated in
the meeting. More than 40 comments and
questions were raised. Those included comments
on the necessity of incentives or binding rules for
MRV implementation, and the importance of
consistency with the national MRV institutions.
The outline of the MRV Manual and lessons
learned through the MRV trials were presented in
a seminar organized by

MONRE. Officials of
MONRE as well as those
of the Ministry of

Construction and Ministry
of Transport participated
in the seminar.

Preparing GHG Inventory
The second consultation meeting on the GHG
Inventory Preparation Manual was held on 12 July
2017. Around 30 people from HCMC departments,
districts, public companies, and universities
participated in the meeting. Around 60 comments
and questions were raised including those on
double counting of the GHG emissions, software
to calculate the emissions, and preparation
process of GHG inventory.

The second half of the training on GHG inventory
preparation for officials of DONRE was held on 27
July and 1-2 August. The participants calculated
the GHG emissions in the Waste, IPPU, and AFOLU
sectors in 2014 in accordance with the GHG
Inventory Preparation Manual, which is under
finalization. As the emissions in other sectors
were calculated in the first half of the training in
this April, the calculation for all sectors in the
2014 GHG inventory based on GPC was completed
in this training.

(Consultation meeting)

The Second General Training on Climate Change
Mitigation for HCMC Officials was held from 5 to 7
July 2017 in HCMC. Around 80 people
participated in the training

from departments of
HCMC, districts, public
companies, and

universities.
Lectures on climate change

mitigation, NAMA, MRY,
and GHG inventory were
given in the first and
second days of the training

(Part A). Lectures were given by MONRE and C40
as well.

In the third day (Part B), participants made MRV
plans of energy saving project, urban railway
project and waste-to-energy project as an group
exercise. The participants did the MRV planning in
accordance with the MRV Manual which is under
finalization. JICA experts and local consultants
joined in each group and provided advice. After
the exercise, each group presented the MRV plans

and discussion was held. Many questions and
comments were raised

during the lectures and
workshop. The
participants showed a
very positive attitude
towards the training.

Discussion was held with the concerned
organizations on the GHG Inventory Preparation
Manual and MRV Manual in the taskforce meeting
of CCSB on 29 August 2017. Fourteen people
participated in the meeting from ten
organizations: DONRE, Department of Agriculture
and Rural Development, Department of Planning
and Investment, Department of Zoning and
Architecture, Department of Science and
Technology, Department of Transport,

Department of Construction,
Steering Committee for

Flood Control Program,
Department of Industry and
Trade, and HCMC Institute
for Development Studies.




Project to Support the Planning and Implementation of NAMAs in a MRV Manner

* Component 2 -Capacity Enhancement of Local Governments-

November 2017

Introduction

According to the National Strategy on Climate
Change issued by the Prime Minister of Vietnam in
December 2011, Nationally ~ Appropriate
Mitigation Actions (NAMAs) will be planned by the
Ministry of Natural Resources and Environment
(MONRE). In this context, a technical support
project for capacity enhancement was requested
to JICA. The “Project to Support the Planning and
Implementation of NAMAs in a MRV Manner”
(SPI-NAMA) started in January 2015. The purpose
of SPI-NAMA is to enhance the capacity of the
Government of Vietnam concerning the planning
and implementing of NAMAs. To attain this goal,
SPI-NAMA has two project components.

| Feedback to component 1

Achieve project purpose

The first project component aims to enhance the
capacity of MONRE to facilitate the process of
development and implementation of NAMAs. It is
implemented by MONRE and the JICA Long-Term
Experts.

The second component aims

to enhance the capacity of

cities in Vietnam to quantify

greenhouse gas (GHG)

emissions and reductions,

taking Ho Chi Minh City (HCMC) as a model city.

This component is implemented by the Climate
Change Bureau (CCB), Department of Natural
Resources and Environment (DONRE) of HCMC
with the support of the JICA Short-Term Experts.
The profile of Component 2 is shown below.

Main Piloting MRV of NAMAs
activities Preparing GHG inventory
EXECULIVE | 1)y \RE-CCB of HCMC
agency
J?papese Seven Short-Term Experts
side input
Project

Seios 24 months (2015-2017)
duration

Project site | HCMC

Main activities

Ongoing or planned NAMAs to pilot MRV in HCMC
are selected in three focused sectors. They are
energy, transport and waste sectors. The baseline
GHG emission at the project inception, and
anticipated and actual emission reduction of
selected NAMAs are quantified. Utilizing the
outputs of the activities in HCMC, an MRV manual
for HCMC and MRV guidelines for local
governments are developed.

The activity data of 2013, 2014, and 2015 are
collected. GHG inventory of 2013 and 2014 are
developed following the Global Protocol for
Community-Scale GHG Emission Inventories (GPC).
The GHG inventory of 2013 is also prepared for
ten sectors in the Climate Change Action Plan
(CCAP) of HCMC.

Year 2013 | 2014 | 2015
Invel(l]g%?;fofi}g)m Same format of excel file
Data request Yes Yes Yes

Compilation of
Inventory Yes Yes
(Based on GPC)

Compilation of
Inventory Yes
(Based on 10 sectors)

Optional

Optional | Optional

Implementation structure

The seven-member JICA Short-Term Expert Team
composed of three consulting firms assists the
implementation of Component 2. The local
consultant team represented by NIRAS-RCEE is
also engaged to assist project implementation.

Short-Term Expert Team

JV of three consulting companies

- Pacific Consultants ” HCMC
- Oriental Consultants Global DONRE-
- Suuri-Keikaku CCB

]

Local Consultants

CCB is the main counterpart to the JICA Short-
Term Expert Team. CCB was established in DONRE
in 2012 to execute practical work related to
climate change policy following the decisions of
the Climate Change Steering Board of HCMC.
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The final seminar was held on 26 October 2017 in
HCMC and all project activities in Vietham were
closed. The seven experts visited Vietnam 21
times and worked for 773 days in total since the
project started in September 2015.

Piloting MRV
The MRV trials were implemented for three to 12

months targeting seven projects in the energy,
transport, and waste sectors. The MRV trials were
implemented in  collaboration  with the
implementing body and relevant organizations of
those projects

Development of MRV Manual

The MRV Manual was developed with the aim to
assist HCMC to conduct MRV of mitigation
measures continuously into the future. The
manual was completed through successive
discussions with CCB and two consultation
meetings with the relevant organizations. The
outcomes of the MRV trials are reflected in the
manual.

Preparation of GHG inventory

The GHG inventory of HCMC for the year 2013
was prepared. The GHG emissions of HCMC in
2013 were calculated to be around 38.5 million
tCO2e. The data to prepare GHG inventory was
provided by 11 organizations of HCMC.

GHG Emissions and Removals by Sector in HCMC

Development of GHG Inventory Preparation Manual
The GHG Inventory Preparation Manual was
developed with the aim to assist HCMC to prepare
the GHG inventories continuously into the future.
The manual primarily describes the steps to
prepare the GHG inventory of HCMC, however, a
greater portion of the manual can be also used in
other cities and provinces.

General Training on Climate Change Mitigation
The General Training on Climate Change
Mitigation for HCMC officials was held in 2016
and 2017. The lectures on climate change
mitigation measures, MRV, and GHG inventory

were given and a workshop
was conducted. The first
training was held for four
days and the second for
three days. Around 90 and
70 people participated
respectively from
departments of HCMC,
districts, companies, and
institutes.

Training in Japan

The training in Japan was held for one week in
2016 and 2017. Thirteen people participated in
the first training and ten in the second. The
participants were the officials of the organizations
concerned with the project. They visited Tokyo
Metropolitan Government and Osaka city to learn
the mitigation actions of those cities. The training
was good opportunity for CCB and experts to
establish a strong relationship with participants
who were at various positions of various
organizations.

Final Seminar

The final seminar to report the achievements of
the project was held on 26 October 2017 in HCMC.
The presentations were made by the experts, CCB
and relevant organizations, regarding the GHG
inventory, two manuals,

lessons learned through

the MRV trials and

experience of the training

in Japan. The way forward

for climate change

mitigation actions in HCMC

was also presented by CCB.

With this final seminar, all

project activities in

Vietnam were closed.




HH 3

F2@aHYILT—arEsEH






Project to Support the Planning and
Implementation of NAMAs in a MRV Manner

Consultation Meeting
on
MRV Manual

11 July 2017
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SPI-NAMA: Background

> Project started in January 2015 with MONRE
and JICA Long-Term Experts

> HCMC selected as model city of Project and
started activities with JICA Short-Term Expert
Team from October 2015

v Preparation of GHG inventory of HCMC

v Piloting of MRV on selected mitigation measures
v Drafting of manuals on GHG inventory and MRV

v Training in HCMC and Japan
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SPI NAMA: Current Focus in HCMC

Institutionalization of GHG inventory and MRV

GHG Inventory Manual MRV Manual

Consultation 1 March 2017 Consultation 1

——
e
D
N’/

Revision Revision

Consultation 2 July 2017 Consultation 2

Scope
of JICA
project

Revision Revision

Final submission w/
recommendations

Final submission w/ October 2017

recommendations

Deliberation within HCMC

Last Consultation (1 March 2017)

» MRV Manual

- morning session -

Discussions on framework and procedures on
MRV for HCMC

»> GHG Inventory Preparation Manual
- afternoon session -

Discussions on GHG inventory preparation
procedures including institutional
arrangements and roles of concerned
organizations




Consultation Today

> MRV Manual

Second Consultation

» Confirm appropriateness of information and
explanation in MRV Manual, chapter by
chapter.

» Check if explanation is sufficient and clear,
and there are no redundant parts or
unnecessary duplication.

After consultation meeting, MRV Manual will
be finalized taking into account feedback from
participants and in consultation with CCB and
MONRE.







\
\

Consultation meetinc

Preface

- Purpose of the manual
- Recommended reader
- Structure of manual

- Remarks




Contents of Manual
1. Chapter 1- Introduction

2. Chapter 2 - Basic MRV framework

3. Chapter 3 - MRV process \
A. Determining mitigation actions to MRV
B. MRV implementation
C. Approve MRV results

Chapter 1 - Introduction

Pages: 1 - 14

Brief summary of Chapter 1

Chapter 1 provides general information such as introduction abo@t
change, efforts of international organizations and Vietnam in ord
~address climate changes. Following is the explanation about internat
~and domestic mitigation policies and definitions of MRV.




Chapter 1 - Introduction

1.1. Context \
- Global warming: Average temperature rise, ice melt, se
- Impacts of Climate
change to Vietnam: Average
temperature rising,

rainfall increased,

drought, salt intrusion,
floods, etc.

Chapter 1 - Introduction

» 1.2. Efforts to address climate changes

- International efforts

- Vietnam efforts

National level: National Strategy on Climate Change, Green Growt
report

MARD (Dept. of
Science,
Technology and

Local level: Climate Change Action Plan, Sy

Green Growth Action Plan o
Tecrsliiuellt‘zg"and
Environment)

MOT (The
Environment
Department)

Institutional:
National Committee on Climate Change

Department of Climate Change (DCC)

MPI (Dept. of
Science,
Education,
Natural
resources and
Environment) /

MOIT (Industrial Nl

Techniques and
Environment
Agency)




Chapter 1 - Introduction

1.3 Mitigation Actions to MRV

Definitions

» Mitigation Actions?
Actions (such as policies, programs, measures) to reduce or avoid GHG er
Ex: reduce electricity consumption in buildings, installation PV, use hyb

Types of mitigation actions

»  Who will implement?

Those mitigation actions should be
taken by individuals, enterprises
and local governments.

Local authorities:

Formulate and implement policies,
urban trading, cooperate with
entities and citizenship

e

Chapter 1 - Introduction

Concept of MRV and its benefits to the city

»  What is MRV?
Is a tool to identify and manage GHG emission
reduction and process of mitigation actions.
MRV is Measurement, Reporting and Verification
» MRV is an indispensable component of mitigation

actions that allows the check and report in a systematic way.




Chapter 2 - Basic MRV framework

Pages: 15 - 22

Brief summary of Chapter 2

MRV and explained basic MRV framework for a city, showed respth|
of each related agency in this MRV framework ‘

Chapter 2 - Basic MRV framework

2.1 Defining scope of mitigation actions to MRV in a cit

b Approach 1

v If a city ALREADY HAS its own city-wide plan related to climate change, (e.g. clim
plan, mitigation action plan, green growth strategy or socio-economic developme
set city-wide plan as the scope of mitigation actions to MRV, as all actions relate
reductions or prevention included in such a plan or strategy.

> Approach 2

i
v If a city DOES NOT HAVE such a plan or strategy yet, the city can define the scode
with its development priority or investment plan. For instance, some cities may wa, (
publicly-financed activities in their jurisdictional area in the scope, or other cities may1I|m
sectors, for example scopes that are identified as major GHG emitting sectors in the Clt){

\

R
R
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Chapter 2 - Basic MRV framework
2.2. Setting up MRV Framework for the city

Sectoral Oversight Units -

P S

Plans

Mitigation Implementing
Entities

Roles of entities
- Approve Mitigation action list, MRV Plans and

Check Mitigation action list, MRV Plans and
Sectoral monitoring reports

Submit Mitigation action list, MRV Plans,
consolidate Sectoral monitoring reports into

MRV Authorization Unit MRV reports
T i i
v
MRV Management Unit -
i MRV Report
l
"f -

Check Mitigation action list and MRV Plans
- Check Mitigation monitoring reports
Submit Sectoral Monitoring reports

- Define mitigation actions and develop VIRV

- Submit Mitigation action list and MRV Plans

- Implement the mitigation actions” monitoring

- Consolidate monitoring results into Mitigation
monitoring report

- Submit Mitigation monitoring report

Chapter 2 - Basic MRV framework
Draft MRV framework for HCMC

HCMC People’s Committee

Department of Natural
Resources and Environment

Various oversight
departments in HCMC

Various companies and
organizations that
implement mitigation
actions in HCMC

MRV Authorization

MRV Management

Sectoral Oversight
Units

Mitigation
Implementing Entities

Unit

Unit




Chapter 2 - Basic MRV Framework
Sectoral Oversight Units

HCMC’s Mitigation
Sectors Sectoral Oversight Units of HCMC

(CCAP-based)

Urban planning Department of Architecture and Planning

Energy Department of Industry and Trade (DOIT)

Transport Department of Transport (DOT)

Industry Department of Industry and Trade (DOIT)

Water management Department of Transport (DOT)

Waste management Department of Natural Resources and Environment (DONRE)
Construction Department of Construction (DOC)

Health Department of Health

Agriculture Department of Agriculture and Rural Development (DARD)

Tourism Department of Tourism

Chapter 2 - Basic MRV framework
Mitigation implementation entities

Mitigation implementation entities of HCMC
» District’s PCs

HCMC Energy Conservation Centre (ECC)

Public Lighting of HCMC (SAPULICO)

Ho Chi Minh City urban drainage company limited (UDC)

HCMC Urban Environment Company Limited (CITENCO)

Vietnam Electricity (EVN)

Saigon Trading Group (SATRA)

Saigon Bus Company

HCMC Saigon water corporation (SAWACO)

Saigon transportation mechanical corporation limited (SAMCO

Others .

(These entities was referred to Annex of Draft CCAP of HCMC and pilot agti\fiﬁtie of.
“SPI-NAMA in a MRV manner) e

vV v v vivVvivVvYVvy

v

“““““




Chapter 3 - MRV process

Pages: 23 - 50

Brief summary of Chapter 3
Chapter 3 provides steps by steps to implement MRV.

- Methodology and criteria to identify mitigation actio
MRV i

Chapter 3. MRV process

A-1. Take stock of mitigation actions to MRV and develop
MRV Plan

A-2. Review Mitigation Actions List and MRV Plans

A-3. Review Sectoral Mitigation Actions Listand MRV
Plans

A-4. Approve Draft Mitigation Actions List and MRV Plans

A-5. Update database on mitigation actions to MRV

A. Determine
mitigation actions
to MRV

B-1. Collect/measure and record data

B-2. Calculate GHG emission reductions

B-3. Prepare Mitigation Monitoring Reports

B-4. Review and submit Sectoral Monitoring Report

B. Implement

MRV

C-1. Consolidate Sectoral Monitoring Reports
C-2. Approve draft MRV Reports
C-3. Update database on mitigation actions to MRV

C. Approve MRV
result

e
-




Chapter 3. MRV Process

Procedure C. Approve MRV result

Month Jan Feb Mar Apr May June JantoDec Jan Feb Mar May Jun

MRV

Authoriza-

tion Unit L_g Mitigation Actions
List & MRV Plans

A-4 DS
Check & Approve | Mon_i;qri_f.g-_'. .

7E Régom 1)

Cc-2
Check & Approve

MRV

Management
Unit

A-3
Review &
Submit

Cc-3
Review & Data-
Submit base

Sectoral
Oversight
Units

( Bd )
. Review &
. Submit

Mitigation
Implement-

e ( B1g2 [ B3 ]
ing Entities i

- Monitor- ~ Submit
j ing i

A-1
Identify &
Submit

Chapter 3. MRV process

3-1. Define mitigation actions to MR\

3-1-1. Take stock of mitigation actions
and develop MRV Plan

Pages: 25 - 37

This part instruct implementation entities to develop mitigati
action list and MRV Plan

Step 1 Preparing a long list of actions

Step 2 Evaluating actions in accordance with the pre-defined criteria

Step 3 Select actions to MRV and develop Mitigation Actions List




Chapter 3. MRV Process

3.1. Define mitigation actions to MRV

Take stock of mitigation actions to MRV and develop MRV Plan 11&

Responsibl

» Step 1: Prepare a long list of potential mitigation actions

‘1
» Step 2: Evaluate/Select mitigation actions in accordance with th

pre-defined criteria

» Criterion 1: Mitigation Potential - Whether the action contributes td
4

reduce GHGs?

» Criterion 2: Practicability of MRV - Whether the action provides

practical ways to MRV?

» Step 3: Select actions and develop Mitigation Actions List

Mitigation
Implementing
Entity

Name of mitigation
action

Entity A
Entity A
Entity A

Location

MRV/Non-MRV

MRV
MRV
Non-MRV
MRV

Mitigation implementing

entiti

\
\

Chapter 3. MRV process

3.1. Define mitigation actions to MRV

Prepare MRV plan

Responsibl

Mitigation implementing

organization

entities




Chapter 3. MRV process

3.1. Define mitigation actions to MRV

Responsibl
Mitigation implementing

entities
Prepare MRV Plan

Chapter 3. MRV process
3-1. Define mitigation actions to M

Plans
Page: 37

This part presented processes and criteria for Sectoréil
Oversight Units to review/check the mitigation actlons I
and MRV Plan |




Chapter 3. MRV process

3.1. Define mitigation actions to MRV

Responsible organization:
Sectoral Oversight Units

Review Mitigation Actions List and MRV Plans

Sectoral Oversight Unit examines Mitigation Actions List and MRV Plans su
Mitigation Implementing Entities.
The example viewpoints of examination are as follows.
Whether there is lack in the submitted list/ detailed information
Whether the target, procedure and timing for MRV are clearly stated
Whether the target project can be expected to have GHG emission reduc
Whether the target project compliance with upstream, guiding plans/strat
Whether the target project is MRV-able
By the end of March, Sectoral Oversight Unit compiles all Mitigation Actions arnd 1

Plans of the sector as Sectoral Mitigation Actions List and MRV Plans and submits
MRV Management Unit.

Chapter 3. MRV process

3-1. Define mitigation actions to MR

3-1-3. Review Sectoral Mitigation Acti
and MRV Plans

Page: 38

This part presented process and criterion for MRV
Management Unit to check mitigation actions list by sec
and MRV Plans submitted by Sectoral Oversight Units.




Responsible Organization:

MRV Management Unit

Chapter 3. MRV process

3.1. Define mitigation actions to MRV
Review Sectoral Mitigation Actions List and MRV Plans

MRV Management Unit thoroughly examines the Sectoral Mitigation Actions

MRV Plans submitted by Sectoral Oversight Units.

The example viewpoints of examination are as follows.
Whether there is lack in the submitted list/ detailed information
Whether the target, procedure and timing for MRV are clearly stated
Whether the target project can be expected to have GHG emission reductio
Whether the target project is MRV-able

By the end of April, MRV Management Unit compiles all Sectoral Mitigation Actions

List and MRV Plans that will be MRV-ed in the next fiscal year, and submits it to
MRV Authorization Unit with a recommendation for approval

L
o

Chapter 3. MRV process
3-1. Define mitigation actions to MRV

3-1-4. Approve Draft Mitigation Actions
and MRV Plans

Page: 39

This part presented procedure for MRV Authorization Uni
approve mitigation actions list and MRV Plan submitted b
MRV Management Unit.




Chapter 3. MRV process |
3-1. Define mitigation actions to MR\

3-1-5. Update database on mitigation a
to MRV

Page: 39

This part presented procedure for MRV Management Uni
update database on mitigation actions to MRV

Chapter 3 MRV prOCGSS Responsible Organ.izati(.'): .
3.1. Define mitigation actions to MRV - " ~herzaton s

Approve Draft Mitigation Actions List and MRV Plans

By the end of May, after receiving the Draft Mitigation Actions List an
with a recommendation for approval, MRV Authorization Unit approv
Mitigation Actions List and MRV Plans. .

By the end of June, MRV Authorization Unit notifies the Mitigation Actit
and VRV Plans through MRV Management Unit to Sectoral Oversight Uni

Update database on mitigation actions to MRV

Responsible Organization:
MRV Management Unit

MRV Management Unit updates the database on mitigation actions to inclu
Mitigation Actions List and MRV Plans.




Chapter 3. MRV process

3-2. Implement MRV

3-2-1. Collect/measure and record dat
(Monitoring)

Pages: 40-42

This part presented procedure for Mitigation Implement:
Entities to conduct monitoring includes instruction to pr
monitoring sheet and calculation sheet and implement
monitoring.

Chapter 3. MRV prOCeSS Responsible organization:
3.2 Implement MRV Mitigation Implementation
Entities

Collect/measure and record data (Monitoring)

Mitigation Implementing Entities conduct monitoring in accord
respective VRV Plan, and prepare Monitoring Sheet every d
period such as monthly/ quarterly/bi-annually.

Monitoring activity needs to be carried out at a designated f
procedure and period described in the respective approved MRV plan

Mitigation Implementing Entity monitors (through either
measurement (monitoring) of parameters or data collection
operators such as bus companies) and collects all data (such as
emission factors) that is necessary to calculate GHG emission reductio

Mitigation Implementing Entity inputs all the collected and measured
data and information into a Monitoring Sheet.

Monitoring Sheet and GHG emission reduction calculation sheet n
be prepared for each mitigation action. Monitored data
measurement method/ procedure are needed to be determi
implementing Monitoring activity.




Chapter 3. MRV process
3.2 Implement MRV

Prepare monitoring sheet

-

o .
——

g

Monitoring sheet

Monitoring (Measurement) Sheet for Solr PV project

Project title

Name of the site

Name/ No. of the Monitoring Meter

Starting date of Monitoring

Name of the person in charge

Monitoring period Electricty generation amount .
Moasured dato  indicated by electric meter ACCUTUIsted electricty

generation amount (kWh)
From (D)

Chapter 3. MRV process
3.2 Implement MRV

Conduct monitoring

Jan, Monitored data




Chapter 3. MRV process
3-2. Implement MRV

3-2-2. Prepare and submit Mitigation
Monitoring Reports

Pages: 42-43

This part presented the procedure and instruction for
- Mitigation implementation Entities to prepare and submit
mitigation monitoring report =

Chapter 3_ MRV process Respo'ns.ible f)rganization: ‘
Mitigation Implementation
3.2 Implement MRV Entiti

Prepare and submit Mitigation Monitoring Reports

» Mitigation Implementing Entities prepare Mitigation Moni
Report using the data of the Monthly Monitoring Sheet ah
results of GHG emission reduction calculations.

» The data of Monthly Monitoring Sheet, general informatioi‘n

mitigation action needs to be included in the Mitigation I\/Io
Report.

» Mitigation Implementing Entities conduct the GHG emission
reduction calculation once a year by data in Monitoring sheet
GHG emission calculation sheet. :

» Mitigation Implementing Entities submit the Mitigation Monitoris
Report to Sectoral Oversight Unit by the end of January (once

year).

-

b

j lll .




Chapter 3. MRV process
3-2. Implement MRV

3-2-3. Review and submit Sectoral
Report

Page: 44

This part presented procedure and instruction for Sectore
Oversight Units to check mitigation monitoring report an
consolidate into sectoral monitoring report.

Chapter 3. MRV process
3.2 Implement MRV

Responsible organization:
Sectoral Oversight Units

Review and submit Sectoral Monitoring Report

Sectoral Oversight Unit thoroughly reviews the submitted
Mitigation Monitoring Reports. Following elements should be
considered in examining the reports:

Whether there is lack of information in the submitted

Whether there is big gap between VRV plan and Mitigation
Monitoring Report

Sectoral Oversight Unit
consolidates the Mitigation Monitoring Reports
as Sectoral Monitoring Report and then submits
the Sectoral Monitoring Report to

MRV Management Unit by

the end of February (once a year).




Chapter 3. MRV process
3-3. Approve MRV result

3-3-1. Consolidate Sectoral Monitoring
Reports

Pages: 45-46

This part presented procedure and instruction for MRV
Management Unit to evaluate the Sectoral Monitoring rep
and consolidate into Draft MRV Report and submit to MR
Authorization Unit.

Consolidation of Sectoral Monitoring Reports

Chapter 3. MRV process

3.3. Approve MRV reSUIt Responsible organization
MRV Management Unit

MRV Management Unit examines Sectoral Monitoring Reports submitted by Se
Oversight Units. The example viewpoints of examination are as follows:

Whether there is lack of information/data in the submitted Sectoral Moni
Report.

Whether MRV for the mitigation actions have been certainly implemented.’

Whether GHG emission reduction is calculated accurately like in approved Mk
and data has been used is accuracy.

MRV Management Unit consolidate Sectoral Monitoring Reports submitted by Sect
Monitoring Reports into a Draft MRV Plan.

By the end of March, MRV Management Unit submits consolidated Sectoral Monitor

Report to MRV Authorization Unit. Sectoral
Monitoring Draft MRV
Report of consolidate  Report

Sectoral
Oversicht lInit A

Sectoral

Monitoring
Report of Sectoral
Sectoral Monitoring

Oversight Unit B | Report of
Sectoral

Oversight Unit




Chapter 3. MRV process

3.3. Approve MRV result Responsible organization:
MRV Management Unit

Draft MRV Report

Sector category

Name of the mitigation action

Sectoral Oversight Unit(s) and Mitigation Implementing Entity(ies)
Brief description of the mitigation action

Financial sources and cost size

Emission reductions achieved by the mitigation action during the year

vV vV v v v v Vv

Issues related to implementation of the mitigation action and MRV activity

.

Chapter 3. MRV process .
3-3. Approve MRV result

3-3-2. Approve MRV reports
Page: 47

This part presented procedure for MRV Authorization Un
approve MRV reports




Chapter 3. MRV process
3-3. Approve MRV result

3-3-3. Update database on mitigation ac
to MRV

Page: 47

This part presented procedure for MRV Authorization Uni
update database on mitigation actions with data in appro
MRV reports.

Chapter 3. MRV process
3.3. Approve MRV result

Approve Draft MRV report

By the end of May, MRV Authorization Unit checks the Draft
VIRV Report and then approve it as a MRV Report

By the end of June, MRV Report are notified through MRV
Management Unit to all concerned entities in HCMC as well
as to MONRE.

Responsible organization:

Update database on mitigation actions MRV Management Unit

MRV Management Unit update the database of mitigation
actions with data provided in approved VRV Report including
calculated GHG emission reductions.




Annex

» Annex 1: MRV Case studies
» MRV Plan
» Monitoring Report

» GHG calculation sheet

Solar PV system installation on the roof top of the public building
Introduction of air conditioning system with inverters to the office
Replacement CFL to LED of the small street lamps

Introduction of CNG buses
Eco-driving

BRT (Bus Rapid Transit)
Urban railway

>
>
>
» Replacement to high energy efficient boilers at a dairy factory
>
>
>

Collection and utilization of landfill gas at final disposal site
Recycling of municipal solid waste

Organic fertilizer production

~ Animal manure management and biogas use

» Annex 2: Typical Mitigation Actions and Emission Reduction Log
» Generation of electricity
» Factory
» Commercial Buildings
» Households
» Cars/Motorbikes
» Buses
» Railway
» Ships/vessels
» Traffic Management
» Freight transportation
» Sea ports/Airports

» Waste treatment/ Wastewater treatment




Annex 3

» Annex 3: Format of MRV Plan

Table of Contents

1. General information of the mitigation action

1.1 Name of the mif action

MRV Plan

1.2 Involved organizations and their roles
1.3 Objecti

for Climate Change Mitigation Actions
in Ho Chi Minh City

1.4 i under the mitigation action

1.5 Target GHG typ
1.6 Location.

1.7 Timeframe

1.8 Cost of mitigation action

1.9 Benefits of mitigation action and contribution to sustainable development.....
1.10 Source of funding and supporting financial scheme..

Name of mitigation action: . ) )
1.11 Information on international market

Mitigation Implementing 2. Emission reduction calculation, monitoring and reportin,

Entity: 2.1 Logic of GHG emission reduction

. B 2.2 Methodology to calculate GHG emission reduction .
Sectoral OverSIEht Ul’llt(S). 2.3 Estimated GHG emission reduction

2.4 Organizational structure for monitoring and reporting

2.5 Monitoring period.
2.6 Monitoring methods

Annex

Legal basis

DD/MM/YYYY
Submitted by Mitigation Implementing Entity

e
]

i

» Annex 4: Format of Monitoring Report

Table of Contents

1. Monitoring period

Mitigation Monitoring Report 2. Emission reductions of the monitoring peri r<

3. Processes of the emission reduction

Annex

for Climate Change Mitigation Actions
in Ho Chi Minh City

Name of mitigation action:

Monitoring period:

Sectoral Oversight Unit(s):

Legal basis

DD/MM/YYYY
Submitted by Mitigation Implementing Entity
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Introduce

» GHG inventory experts of JICA short-term
expert team
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» Mr. Dang Van Dien
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Table of Contents

» Chapter 1. Introduction
» Chapter 2. GHG Inventory Preparation Procedures
» Chapter 4. Data Sources

» Annex Data Collection Forms

» Chapter 3. Calculation Methods

» Chapter 5. Calculation

» Chapter 6. Reporting based on GPC

» GHG inventory calculation form (excel file)
» Questions and Answer Session

Chapter 1. Introduction

» 1.1 Terms and Definitions
» GHG, Scope, Notation, Sector, etc.

» 1.2 Sector
» Stationary Energy, Transportation, Waste

» 1.3 Basic Quantification Method
» 1.4 Calculation Flow

» 1.5 GWP
» Confirmation of GWP values

» 1.6 QC and QA




Chapter 2. GHG Inventory
Preparation Procedures

» 2.1 Overview

» Institutional Arrangement for the GHG Inventory
Preparation in HCMC

» Preparation Flow of GHG Inventory
» Roles and Responsibilities
» Schedule of GHG Inventory Preparation

Chapter 2. GHG Inventory
Preparation Procedures

Statistical Office MONRE
8) Bubmission 10) Notifi cation of
§) Publishing of GEIG GH inventory
CHG inventory Inventory
People’s Committes

T) Bubmission of GG inventory

Final GHG
Lrventory
&) Finalization of GHGinventory DONER
DOIT
i DOT
h b) Advica DO
DARD
Draft GHG M HOMO Sratistical OPce
inventory 4) Corsultation YN
— HEPZA
3) Preparation of draft GHG inventary gg%
= BAWACO
h 2) Data provision Frivate companies (Power
> plents, fusl companiss) 6
1) Requeet for Data




Chapter 2. GHG Inventory
Preparation Procedures

_ Roles and Responsibilities

Publish GHG inventory
DONRE

Submission of GHG inventory to MONRE

Preparation of GHG inventory
Preparation, confirmation, and approval of
iImprovement plan on preparation of GHG
inventory

Performs actual work of GHG inventory
compilation.

Responsible for inventory calculations, compiling,
and archiving and management of all data.
Quality control

sl Zgeniiellnlel Data provision
Oleipib2=iileonts - Quality control

Chapter 2. GHG Inventory
Preparation Procedures

Preparation Year of GHG inventory: n (even number vear) Forexample Preparation Ye

Target Year of GHG inventory: n-2 (two vear before) Target Year=
Process ]Tﬂ'::;s Mar. | Apr |May | Jun | Jul | Aug | Sep. | O
1|Prepararion DONRE ——
2|Data request DOXNRE {—)
] Data Providing
3
D preparation Organizations i
4(Data Collection DONRE —)
s Prepm:anon of draft DONRE I
GHG invenwoty
6 f:heck:mg draft GHG Data Provﬂmg ,
mventory Organizations
7|Finalzing GHG inventory|DONRE
s Pub]shmg GHG PC |
mventory




Chapter 2. GHG Inventory
Preparation Procedures

» 2.10 QC (add this session)

» The common and fundamental QC activity on the
preparation of GHG inventory is shown

» 2.11 QA

» QA is review procedure conducted by personnel
not directly involved in the inventory
preparation process.

General QC (Quality Control), partl

Process of | > Check for transcription errors in data entry

Data referencing
Collection » Check the unit, since the persons in charge of
and Entry

provider change, the new persons in charge m
Process of . . : .
Activi mistake the unit. For example, they might mistake

ctivity Data i .
Calculation the cubic meter for the liter.
Check the completeness
Check the accuracy of inventory data behav
from one processing step to the next
Check time series consistency

Check the trends on Activity Data

Check EFs of past year

Check time series consistency of EFs ,
Check the local, regional or country-specific EFs
Check the local, regional or country-sp

parameters Ry _ __ =

Y VY

Process of EF
and
| Parameter

VVVVI VYV




General QC (Quality Control), part2

Process of
Emission
Calculation

Check to see that emission units are accurately recorde
Check to ensure that emissions are accurately calculat
Check the connection between worksheets
Check the conformity of files |
Check the accuracy of inventory data behavior fr
processing step to the next
Check the completeness .
Conduct comparisons with the past estimated valu
checking the trends of emissions
» Check the link to other files ‘
> Consider the detailed data from other Data Pro
Organizations, along the lines with sub-sector of GPC
> Confirm the definition of data collected from other I
Providing Organizations, because the data collected®
sometimes not completely equal to the data requwed
inventory. 7
» Consider the additional information on allocating er

VVVYVYYVYYVY

YV VvV

Chapter 4. Data Sources

» 4.1 Stationary Energy Sector
» 4.2 Transportation Sector

» 4.3 Waste Sector

» 4.4 IPPU Sector

» 4.5 AFOLU Sector

12




Summary of Data Sources

Main Provided Data
DOIT Energy Fuel Consumption

DOIT Waste Main Industrial outputs

EVN Energy Electricity Consumption
EVN IPPU SF6 of Electricity Equipment
@ IPPU Cement (Kiln), Lime

Energy Electricity Consumption

Statistical Energy, Agriculture,
Office Transportation

DONRE Waste

3|2

O
(@)
O

Agricultural Information

Municipal Solid Waste, Sludge,
Other Waste (Clinical Waste)
HEPZA Waste Wastewater

D Waste Sewage Treatment Plants
SCFC Energy Electricity Consumption
SAWACO Energy Electricity Consumption
Transportation Number of Vehicle, Ships

Land Use Number of Trees
Livestock, Rice cultivation,

C
O

o
e)ke’
e

Agriculture :
- g Agricultural Products
_ LULUCF Land Use and Land Use Change
g 13
_ LULUCF Agricultural area
Data Unavailable
Required data Collected in Datain  |Data Source in HCMC Note
HCMC HCMC
Electricity v EVN(Data Collection Form) Information on consumption of sub-sector
Charcoal v
. Whole amounts in HCMC and no
Other Kerosene v DOIT(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no
Fuel Oil v DOIT(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no
Diesel Oil v DOIT(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no
Gasoline v DOIT(Data Colection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
Gas v
Coke coal v
Coke gas v
. Whole amounts in HCMC and no
LPG v Fuel Company(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no
Natural Gas v Fuel Company(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
Waste Oils 4
Peat v
Wood/ Wood Waste v
Other Liquid Biofuels v
Other Biogas v 14
Municipal Waste (biomass
. v
fraction)




Example of Data Sources

(Commercial Sub-sector partl)

Data Unavailable
Required data Collected in Datain [Data Source in HCMC Note
HCMC HCMC .
v EVN(Data Collection Form) Information on consumption of sub-se
N ) v SDhC; L‘:’)(Energy Intensity Monitoring Information on consumption of sub-sectg
Electricity consumption v SAWACO (Data Collection Form)  [Information on consumption
v UDC(Data Collection Form) Information on consumption
v SCFC(Data Collection Form) Information on consumption
DOIT(Energy Intensity Monitoring  |Sampling survey and Information on
Charcoal v .
Sheet) consumption of sub-sector
. Whole amounts in HCMC and no
Other Kerosene v DOIT(Data Collection Form) information on consumption of sub-sector,
v World Energy Statistics (IEA) Whole amounts in Vietname
v DOIT(Data Collection Form) Wh°'e af“°“”‘s n HCMF: and no
information on consumption of sub-secto
Fuel Oil Y DOIT(Energy Intensity Monitoring  |Sampling survey and Information on
Sheet) consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
v DOIT(Data Collection Form) WhOIB amounts " HCM? and no :
information on consumption of sub-sector
Diesel Oil Y DOIT(Energy Intensity Monitoring | Sampling survey and Information on -
Sheet) consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
v
v

15

Example of Data Sources

(Commercial Sub-sector, part2)

Data Unavailable
Required data Collected in Datain  |Data Source in HCMC Note
HCMC HCMC

Coke coal v
Coke gas v SDrg L‘tl')(Energy Intensity Monitoring Information on consumption of sub-

v Fuel Company(Data Collection Form) WhOIE af“"””"s m HCMF and ng

information on consumption of sub-sect
LPG v DOIT(Energy Intensity Monitoring  |Sampling survey and Information on
Sheet) consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
v Fuel Company(Data Collection Form) Whole al_“nounts " HCM? and o
information on consumption of sub-sec
Natural Gas v DOIT(Energy Intensity Monitoring ~ [Sampling survey and Information on
Sheet) consumption of sub-sector

v World Energy Statistics (IEA) Whole amounts in Vietname
Other Liquid Biofuels v
Other Biogas v
Municipal Waste (biomass

- v

fraction)

16




Example of Data Sources
(Manufacturing Sub-sector, partl)

17

Data Unavailable
Required data Collected in Datain |Data Source in HCMC Note
HCMC HCMC
v EVN(Data Collection Form) Information on consumption of sub-sector
Electricity consumption v DOIT(Energy Intensity Monitoring  |Sampling :survey and Information on
Sheet) consumption of sub-sector
v HEPZA(Data Collection Form) Information on consumption
Crude Oil v
Orimulsion v
Natural Gas Liquids v
. Whole amounts in HCMC and no
Other Kerosene DOIT(Data Collection Form) information on consumption of sub-sector
v World Energy Statistics (IEA) ‘Whole amounts in Vietname
Shale Oil v
v DOIT(Data Collection Form) \Whole amounts in HCMC and no
information on consumption of sub-sector
Diesel Oil v DOIT(Energy Intensity Monitoring  [Sampling survey and Information on
Sheet) consumption of sub-sector
v World Energy Statistics (IEA) Whole amounts in Vietname
v DOIT(Data Collection Form) Whole amounts n HCM.C and no
information on consumption of sub-sector
Fuel Oil v DOIT(Energy Intensity Monitoring  [Sampling survey and Information on
Sheet) consumption of sub-sector
World Energy Statistics (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no
Fuel Company(Data Collection Form) information on consumption of sub-sector
LPG v DOIT(Energy Intensity Monitoring  |Sampling survey and Information on
Sheet) consumption of sub-sector
v World Energy Statistics (IEA) 'Whole amounts in Vietname
Ethane v
Ethane v
Naphtha v
Bitumen v
Lubricants v
Petroleum Coke v
Refinery Feedstocks v
Refinery Gas v
Paraffin Waxes v
White Spirit and SBP v
Other Petroleum Products v

Example of Data Sources
(Manufacturing Sub-sector, part2)

Required data

Data
Collected in
HCMC

Unavailable
Data in
HCMC

Data Source in HCMC

Note

Anthracite

v

Coking Coal

v

DOIT(Energy Intensity Monitoring Sheet)

Sampling survey and Information on consumption of sub-:

Other Bituminous Coal

Sub-Bituminous Coal

Lignite

Oil Shale and Tar Sands

Brown Coal Briguettes

Patent Fuel

Coke Oven Coke and Lignite Coke

SINR SRR

Gas Coke

DOIT(Energy Intensity Monitoring Sheet)

Sampling survey and Information on consumption of sub-sector

Coal Tar

Gas Works Gas

Coke Oven Gas

Blast Furnace Gas

Oxygen Steel Furnace Gas

NN

Natural Gas

Fuel Company(Data Collection Form)

Whole amounts in HCMC and no information on consumption of
sub-sector !

DOIT(Energy Intensity Monitoring Sheet)

Sampling survey and Information on consumption of sub-sectol

ANIAN

World Energy Statistics (IEA)

Whole amounts in Vietname

Municipal Waste (non-biomass
fraction)

Industrial Wastes

Waste Oils

Peat

Wood/ Wood Waste

Sulphite lyes (Black Liquor)

Other Primary Soiled Biomass

SIS IRIR S

Charcoal

DOIT(Energy Intensity Monitoring Sheet)

Sampling survey and Information on consumption of sub-sectol

Biogasoline

Biodiesels

Other Liquid Biofuels

Landfill Gas

Sludge Gas

18

Other Biogas

Municipal Waste (biomass fraction)

NN N INININ N




Example of Data Sources
(Agriculture Sub-sector)

Data Unavailable
Required data Collected in Datain  |Data Source in HCMC Note
HCMC HCMC
Electricity consumption v EVN(Data Collection Form) Information on consumption of sub-secto
Charcoal v
v DOIT(Data Collection Form) Whole amounts in HCMC and no inform:
Other Kerosene sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
) v DOIT(Data Collection Form) Whole amounts in HCMC and no informatiol
Fuel Oil sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
) _ v DOIT(Data Collection Form) Whole amounts in HCMC and no information
Diesel Oil sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
) v DOIT(Data Collection Form) Whole amounts in HCMC and no information
Gasoline sub-sector
4 World Energy Statictisc (IEA) Whole amounts in Vietname
Gas v
Coke coal v
Coke gas v
. Whole amounts in HCMC and no information on ¢
LPG v Fuel Company(Data Collection Form) sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
. Whole amounts in HCMC and no informati
atural Gas v Fuel Company(Data Collection Form) sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
ther Liquid Biofuels v
Other Biogas v
unicipal Waste (biomass fraction) v 19

Data Sources

(Transportation Sector, partl)

Sub- Data Unavailable
Sector Required data Collected in| Datain |Data Source in HCMC Note
HCMC HCMC
Electricity v
v DOIT(Data Collection Form) Whole amounm in HCMC and no information
consumption of sub-sector
v DOIT(Energy Intensity Monitoring Sheet) Sampling survey and Information on consumptiol
Diesel Oil sub-sector
v SCFC(Data Collection Form) Information on consumption
v DOT(Data Collection Form) Information on consumption
v UDC(Data Collection Form) Information on consumption
v World Energy Statictisc (IEA) Whole amounts in Vietname
. Whol in HCM inf i
v DOIT(Data Collection Form) ole ampunts in HCMC and no information on
consumption of sub-sector
v DOIT(Energy Intensity Monitoring Sheet) Sampling survey and Information on consumption of
Gasoline sub-sector
On-road v SCFC(Data Collection Form) Information on consumption
v DOT(Data Collection Form) Information on consumption
v UDC(Data Collection Form) Information on consumption
v World Energy Statictisc (IEA) Whole amounts in Vietname
. Whol in HCM inf i
v Fuel Company(Data Collection Form) ole am_ounts in HCMC and no information on
consumption of sub-sector
LPG . _ li Inf i i
v DOIT(Energy Intensity Monitoring Sheet) Sampling survey and Information on consumptlorj ]
sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname e
. Whol in HCM inf i
v Fuel Company(Data Collection Form) o€ "““_°““‘3 in HCMC and no inforfrefies o8
consumption of sub-sector
Natural Gas v DOIT(Energy Intensity Monitoring Sheet) Sampling survey and Information on consu .
sub-sector
v DOT(Data Collection Form) Information on consumption -
v World Energy Statictisc (IEA) Whole amounts in Vietname




Data Sources

(Transportation Sector, part2)

21

Sub- Data Unavailable
Sector Required data Collected in| Datain [Data Source in HCMC Note
HCMC HCMC
Electricity v
. . Whole amounts in HCMC and no inforl
Railways Diesel Oil DOIT(Data Colection Form) consumption of sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
Electricity v
v DOIT(Data Collection Form) Whole amounts in HCMC and no informat
consumption of sub-sector
Diesel Oil . L Sampling survey and Information on consumption ef
v DOIT(Energy Intensity Monitoring Sheet) sub-sector :
WaFerb.orn v World Energy Statictisc (IEA) Whole amounts in Vietname
navigation Whole amounts in HCMC and no informati
v DOIT(Data Collection Form) . \
consumption of sub-sector -
Fuel Oil . - li Inf i
uel Ol v DOIT(Energy Intensity Monitoring Sheet) Sampling survey and Information on consumpi
sub-sector
v World Energy Statictisc (IEA) Whole amounts in Vietname
Electricity v
L v DOIT(Data Collection Form) Whole amounts in HCMC
Aviation  [Jet fuel — —
v World Energy Statictisc (IEA) Whole amounts in Vietname
Aviation Gasoline v
Electricity v
Diesel Oil v
|Off-road
Gasoline v
Fuel Qil v

Data Sources

(Waste Sector)

Data Unavailable
Sub-Sector Required data Collected in Datain |Data Source in HCMC
HCMC HCMC
Site Opening and closing year and month v DONRE(Data Collection Form)
Site opening year, total capacity, and density conversion v DONRE(Data Collection Form)
Current waste in place and site closure date or capacity v DONRE(Data Collection Form)
Solid waste disposal |Composition of waste going to solid waste disposal sites v DONRE(Data Collection Form)
Informatlo_n on type of landfill site (managed, unmanaged, v DONRE(Data Collection Form)
uncategorized, etc.)
Methane collected and removed in each landfill site v
3?:;::' treatment Mass of organic waste treated by biological treatment v DONRE(Data Collection Form)
Mass of waste incinerated v DONRE(Data Collection Form)
Information on type of incinerator v DONRE(Data Collection Form)
Incineratoin and open |Population in HCMC v Statistical Yearbook in HCMC
burning Amounts of waste treated v DONRE(Data Collection Form)
Amounts of waste recycled v
Per capita waste generation v National Environmental Report
City's population v Statistical Yearbook in HCMC
Fraction of population in income group i v
Domestic Degree of utilization (ratio) of treatment/ discharge pathway or| v Environemt Survey Report
wastewater system
treatment Information on methane correction factor v
Organic componewnt removes as sludge v
Amount of methane recovered v
Amount of wastewater v HEPZA(Data Collection Form

Information on methane correction factor

Organic componewnt removes as sludge

29

Amount of methane recovered
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Data Sources

(IPPU Sector, Industrial Process)

Industrial Process

Sub-Sector Required data

Data
Collected in
HCMC

Unavailable
Data in
HCMC

Data Source in HCMC

Weight (mass) of clinker produced

v

DOC(Data Collection Form)

Mineral Industry Weight (mass) of lime produced

v

DOC(Data Collection Form)

Mass of melted glass of type i (e.g. float, container,
fiber glass, etc.)

Ammonia

Nitric acid

Adipic acid

Chemical Industry  |Caprolactam, glyoxal, and glyoxylic acid

Carbide

Titanium dioxide

Soda ash

All coke made onsite at iron and steel production
facilities

ANEANANANENANANAN BN

Iron and steel production

Statistical Yearbook in HCMC

Ferroalloy product type

Aluminum production

Statistical Yearbook in HCMC k

Metal Industry Magnesium production

Total amount of magnesium casted or handled

For HFC and other GHG gases, collect direct
measurements or meaningful indirect data

Lead products

23

Zinc Production

SIS S ININIS

Data Sources

(IPPU Sector, Product Use)

Product use

Data Unavailable
Sub-Sector Required data Collected in Data in  |Data Source in
HCMC HCMC
Lubricants v
Non-energy products -
Paraffin waxes v
from fuel and solvent |— - -
Use Bitumen,; road oil and other petroleum diluents v
White spirit, kerosene, some aromatics v
Emissions from the IT:thf:mg and CYD cleaning for semlc.onductors, v
L liquid crystal displays and photovoltaic
electrinic industry -
Heat transfer fluids v
Fluorinated Data on chemical sales by application v
substitutes for ozone |Data on historic and current equipment sales v
Total SF6 consumption by equipment v
manufactures
Other Product Total nameplate capacity of new equipment filled v
manufacture and use |on site (not at the factory)
Total nameplate capacity of installed equipment v E(\;::;Data FE
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Data Sources
(AFOLU Sector, Livestock Sub-secto

Data Unavailable
Sub-Sector  |Required data Collected in Data in |Data Source in HCMC
HCMC HCMC
. DARD(Data Collection Form),
Dairy Cattle / Statistical Yearbook in HCMC
DARD(Data Collection Form),
Other Cattle / Statistical Yearbook in HCMC
DARD(Data Collection Form),
Buffalo / Statistical Yearbook in HCMC
Sheep v DARD(Data Collection Form)
DARD(Data Collection Form),
Goats / Statistical Yearbook in HCMC
Livestock Camels / -
Horses v DARD(Data Collection Form),
Statistical Yearbook in HCMC
Mules and Asses v
Deer v
Alpacas v
Swine Y DARD(Data Collection Form),
Statistical Yearbook in HCMC
DARD(Data Collection Form),
Poultry / Statistical Yearbook in HCMC
Other Cattle v/ >

Data Sources
(AFOLU Sector, Land Sub-sector)

Data Unavailable
Sub-Sector  |Required data Collected in Datain |Data Source in HCMC
HCMC HCMC
DONRE(Data Collection Form),
Forest Land Remaining Forest Land v DARD(Data Collection Form),
Statistical Yearbook in HCMC
DONRE(Data Collection Form),
Cropland Remaining Cropland: Paddy Land v DARD(Data Collection Form),
Statistical Yearbook in HCMC
. . . DONRE(Data Collection Form),
Cropland Remaining Cropland: Perennial Crop Land v Statistical Yearbook in HCMC
. . DONRE(Data Collection Form),
Cropland Remaining Cropland: Annual Crop Land v Statistical Yearbook in HCMC
. - DONRE(Data Collection Form),
Before 2013: Grassland Remaining Grassland v Statistical Yearbook in HCMC
After 2014: Grassland Remaining Grassland v
. DONRE(Data Collection Form),
Land Wetlands Remaining Wetlands / Statistical Yearbook in HCMC
. DONRE(Data Collection Form),
Settlements Remaining Settlements v Statistical Yearbook in HCMC
. DONRE(Data Collection Form),
Other Land Remaining Other Land v Statistical Yearbook in HCMC
DONRE(Data Collection Form),
Land Converted to Forest Land v DARD(Data Collection Form)
Land Converted to Cropland: Paddy Land
Land Converted to Cropland: Perennial Crop Land
Land Converted to Cropland: Annual Crop Land v
Before 2013: Land Converted to Grassland (2005, 2010, DONRE(Data Collection Form)
Land Converted to Wetlands 2013)
Land Converted to Settlements
Land Converted to Other Land 26
After 2014: Land Converted to Grassland v




Data Sources

(AFOLU Sector, Others Sub-sector)

Sub-Sector

Required data

Data
Collected in
HCMC

Unavailable
Data in
HCMC

Data Source in HCMC

Aggregate
sources and
non-CO2
emission
souces on
land

Harvested Area of Rice

v

DARD(Data Collection F
Statistical Yearbook in HC

Area of burnt land

Amount of Calcic Limestone (CaCO3)

Amount of Dolomite (CaMg(C03)2)

Amount of Urea Fertilization

Amount of Organic N Fertilizer applied to Soil

Amount of Managed Manure N applied to Soils

Amount of urine and dung N deposited on pasure, range,
paddock

Amount of total sewage N applied to soils

Amount of total compost N applied to soils

Amount of other organic amendments usess as fertilizer

AN AN N BN AN AN AN AN NN

Avrea of annual crop

Statistical Y earbook in HCMC

Annual crop production

Statistical Yearbook

Amount of synthetic fertilizer N applied to soils

AN

Amount of animal manure, compost, sewage sludge, and
other organic N additions applied to soils

Annual amount of urine and dung N deposited by grazing
animals on pasture, range and paddock
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Annex Data Collection Forms

» Example of Data Collection Forms
» Electricity Consumption

» Fuel Consumption
» Waste
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Data Collection Form
(Electricity Consumption partl)

DATA COLLECTION FORM
ENERGY SECTOR
/DONRE-CCB date

(Attached in the document

12016)

Sub-sector: Electricity consumption
Provider: EVN
Inventory Year: 20XX, 20XY

Table 1: Statistics of electricity consumption by the purpose

Sub-sector Unit 20XX 20XY Data Source
Residential MWh lyear
Commercial and public service MWh /year
Industry (manufacturing and
construction)
Iron and steel MWh /year
Chemical MWh /year
. | Cement and building materials MWh /year
Foods and Tobacco MWh /year
Textile and Leather MWh /year
Paper, pulp and printing MWh /year
i MWh /year -
MWh /year

Data Collection Form
(Electricity Consumption part2)

Sub-sector Unit 20XX 20XY
Transport
Road way MWh /year
River and seaway MWh /year
Water management
Water supply station MWh /year
Drainage station MWh /year
Flood control station MWh /year
Waste management
MWh /year
Solid waste collection and treatment
Health
Public hospital MWh /year
Private hospital MWh /year
Agriculture
MWh /year
(Feedstock/ Farming/ Fishing)
Tourism
| Restaurants MWh /year o

otels

MWh /year




Data Collection Form
(Fuel Consumption partl)

DATA COLLECTION FORM

(Attached in the document

Sub-sector: Fuel consumption

Provider: DOIT

Inventory Year: 20XX, 20XY

12016)

ENERGY SECTOR

/DONRE-CCB date

Table 1: State of energy consumption by the purpose in year 20XX

/

Kerosen

Data Coal [ Gasolin DO FO LPG Na;:sral Biomass

(...lyr) e (...lyr) (...lyr) | (.. lyr) | (....lyr) | (...lyr)

(..Iyr) (-.lyr)

Residence

Commerce +

Public

(building)

Manufacture +
construction

Steel

Chemicals

Cement +
construction
materials

Data Collection Form
(Fuel Consumption part2)

Data

Gasoline
(...lyr)

Coal
(...lyr)

Kerosene

(...lyn)

DO
(...lyr)

FO
(...lyr)

LPG
(....lyr)

Natural
gas (.../yr)

Biomass

(...lyr)

3.4

Food + Tobacco

3.5

Textile + Leather

3.6

Paper + Printing

3.7

Construction

3.8

Other

Transportation

Road

River and sea way

Water management

Water supply
station

Drainage station

Flood control
station

Waste management
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Data Collection Form

Data Coal | Gasoline Kerosene DO FO LPG Nzg:sral Biomass
(...yn) | (...lyr) (...lyr) (...1yr) (...lyr) (....lyr) (Y1) (...1yr)
Waste
6.1 collection
and
treatment
7 |Health
Public
71 hospital
Private
hospital
Agriculture
Farming
Feedstock
Fishing
Tourism
Restaurant .
Hotel
DATA COLLECTION FORM
WASTE SECTOR
(Attached in the document /DONRE-CCB date / /2016
Sub-sector: Solid waste being landfilled
Provider: Division of Solid Waste Management - DONRE
Inventory year: 20XX, 20XY
Table 1: Information on Solid Waste in HCMC -
Type of waste | Unit |[20XX| 20XY | DataSource [\
The total amount of solid waste generated
1) Municipal domestic solid waste |Ton/year
2) Sludge waste Ton/year
- Industry Tonlyear
- Domestic Ton/year
3) Solid waste from industry (non- Ton/vear
hazardous waste) y
4) Hazardous waste Ton/year | (| 4
5) Medical waste Tonlyear
6) Others Ton/year -




Data Collection Form

(Solid Waste part2)

Type of waste Unit 20XX | 20XY
The total amount of solid waste treated
1) Municipal domestic solid Ton/year
waste
2) Sludge waste Ton/year
- Industry Ton/year
- Domestic Ton/year
3) Solid waste from industry Ton/vear
(non-hazardous) y
4) Hazardous waste Ton/year
5) Medical waste Ton/year
6) Others Ton/year
Data Collection Form
(Solid Waste part3)
Type of waste Unit 20XX | 20XY Data

The total amount of solid wast

e recycled and reused

1) Municipal domestic solid

Ton/year
waste
2) Sludge waste Ton/year
- Industry Ton/year
- Domestic Ton/year
3) Solid waste from industry
Ton/year
(non-hazardous)
4) Hazardous waste Ton/year
5) Medical waste Ton/year

6) Others

Ton/year
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Chapter 3. Calculation Methods

» 3.1 Stationary Energy Sector

» Electricity Consumption and Fuel
Consumption

» 3.2 Transportation Sector
» IS same as the Stationary Energy Sector

» 3.3 Waste Sector
» 3.4 IPPU Sector
» 3.5 AFOLU Sector

37

Emissions from Electricity
Consumptions

» Emissions = Activity Data X Emission Factor

Pl \

Electricity Consumption of each sub-sector | | Grid emission factor of

as following electricity

» Agriculture, Fishing and Forestry

» Manufacturing industries and Emission Factor is calculated
Construction by using information on the

» Commercial, Restaurant, Hotel group of existing power
» Residential plants supplying electricity
» Others to the grid in the target year.

» Data Sources: Activity Data is EVN, Emission Factor is the o
document in Vietnam.




Emissions from Fuel Consumption3

Input Data (Provided Data)

Parameter (Country Specific Value)
e

Converted Data (Unit: kg/year)
Default Net Calorific Value
‘k? from “2006 IPCC Guidelines™

Activity Data (Unit: TJ/year) Default Emission Factor
from “2006 IPCC Guidelines”

/

» Emissions = Activity Data X Emission Factor

» Activity Data is the fuel consumption in each subsectg

» Country-specific Emission Factor should be used in
future.

Fugitive Emissions from Fuels

Input Drata (Provided Data, same as Fuel Consamption)

k Pammeter (Country Specific Value)

Conwerted into Activity Data
(Unit; m’ fyear)

Consider the Pritraty Source Category

frora Table 4.2.6 of “2006 IPCC
r Guidelines”
setting & ctivity Data into each category
Default Erizsion Factor from

#2006 IPCC Guidelines”

o

Emissions = AD = EF




Waste Sector: FOD model (SWDS))

CH, emissions

= (D M5 x 10 x (1 = &) x e0)] ~ reo)

X (1—-0X)
CH, CH, emissions (tonne CH,/year)
X Landfill opening year or earliest year of historical data availak
t Inventory year L
MSW, |Total municipal solid waste disposed at SWDS in 'y
(tonnes/year)
R Methane collected and removed in inventory year (tonnes CH,
L, Methane generation potential
k Methane generation rate constant, which is related to
taken for the DOC in waste to decay to half its initial
“half-life”) ‘
(refer “table 3.4 of 2006 IPCC Guidelines vol.3, chapter
OX Oxidation factor

41

Information is provided by DONRE and 2006 IPCC Guidelin

Waste Sector: FOD model (SWDS)

Methane generation potential

L, = MCF x DOC X DOCp X F x 16/12

Ly

Methane generation potential

MCF

Methane correction factor based on type of landfill site for |
the year of deposition (managed, unmanaged, etc.)
(fraction),

Managed = 1.0,

Unmanaged (= 5 m deep) = 0.8,
Unmanaged (< 5m deep) = 0.5,
Uncategorized = 0.6

DOC

Degradable organic carbon in year of deposition (tonnes
C/tonnes waste)

DOCr

Fraction of DOC that is ultimately degraded (reflects the
fact that some organic carbon does not degrade)

F

Fraction of methane in landfill gas

16/12

Stoichiometric ratio between methane and carbon

Information is provided by DONRE and 2006 IPCC Guidelines.




Other Emission Sources on
Waste Sector

» Biological Treatment of Solid Waste
» Emissions = Activity Data X Emission Factor
» Activity Data is collected directly.

» Waste Incineration and Open Burning
» Emissions = Activity Data X Emission Factor
» Activity Data is collected directly.

» Wastewater Treatment
» Emissions = Activity Data X Emission Factor

» Activity Data is estimated by using population,
information from HEPZA, and other information.
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IPPU Sector

» Mineral Industry
» Chemical Industry
» Metal Industry

» Emissions = Activity Data X Emission Factor

» Activity Data is collected directly.
» Product Use

» SF6 emissions from electrical equipment
» Equation adapted from 2006 IPCC Guidelines
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AFOLU Sector

» Livestock
» Enteric Fermentation, Manure management
» Aggregate Sources and non-CO2 emissions
sources

» Rice Cultivation, Biomass Burning and Liming
Urea, Direct and Indirect N20 Emissions

» Land Use

» Land Category: Forest land, Cropland,
Grassland, Wetlands, Settlements, Other land

» Carbon stock Changes on Carbon Pool: Biomass,
Dead Organic Matter, and Soils

» Equation adapted from 2006 IPCC
Guidelines
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Chapter 5. Calculation

» 5.1 Stationary Energy Sector
» 5.1.1 Electricity Consumption
» 5.1.2 Fuel Consumption
» 5.1.3 Fugitive Emissions from Fuel
» 5.2 Transportation Sector
» is same as the Stationary Energy Sector
» 5.3 Waste Sector
» 5.3.1 Solid Waste Disposal
» 5.3.2 Biological Treatment of Solid Waste
» 5.3.3 Incineration and Open Burning

» 5.3.4 Wastewater Treatment and Discharge
» 5.4 |IPPU Sector

5.5 AFOLU Sector
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5.1.1 Calculation Process
(Electricity Consumption)

» Activity Data
Electricity consumption Unit Year 2013 Year 2014 Year 2015
IAgriculture, Fishing and Forestry sector MWh/ year 48,520.254 61,811.746 67,128.218
Manufacturing industries and Construction MWh/ year 7,186,161.416 7,557,369.663 8,094,021.380
ICommercial, Restaurant, Hotel. MWHh/ year 2,254,535.866) 2,378,573.402 2,622,860.896

Residential MWh/year 7,073,622.593 7,452,131.412] 8,132,452.777

Others MWh/ year 1,088,506.184 1,158,480.541] 1,265,387.994

Total MWh/ year 17,651,346.313| 18,608,366.764| 20,181,851.265
» Emission Factor

Grid Emission Factor Unit Year 2013 Year 2014 Year 2015

OM (Operating Margin EF) | ton-CO,/MWh 0.7495 0.7802 0.7950
» Emissions

Eﬁ?ﬁ:ﬁiﬁgﬁw consumption of |, Year 2013 | Year 2014 | Year 2015 |
Agriculture, Fishing and Forestry sector Gg COyfyear 33 44
Manufacturing industries and Construction | Gg COz/year 4392 5425

Commercial, Restaurant, Hotel Gg COyfyear 1535 17086

Residential Gg COy/year 4816 5350|

Others Gg COyfyear 741 832| 47

Total Gg COyfyear 12017 13357

Sector Specific QC
(Electricity Consumption)

» Check the unit (kWh/year, MWh/year, or GWh/year,
etc.).

» Confirm the definition of the classification of electricity
consumption from the EVN, since the detailed sectors
of EVN are not completely equal to the sub-sectors of
GHG inventory.

» Generally, the electricity consumption is not so
different from the past years, hence, the consistency
and the trends of time series should be checked (e.g.
mistakes in decimal point may be detected).

The emission factor on electricity consumption varies
every year.

48




5.1.2 Calculation Process
(Fuel Consumption, partl)

» Data collected (Data Providing Organization: DOIT)

» Unit Conversion (m3year) - (ton/year) - (TJ/year)

Fuel type Average (ton/m3)

Gasoline 0.73
Diesel 0.84
Fuel Oil 0.98
Kerosene 0.81
Jet fuel 0.81

Fuel Type Unit Net calorific value
Gasoline TJIGg

Jet Kerosene TJIGg

Other Kerosene TJIGg

Diesel Qil TJ/Gg

Fuel Oil TJ/Gg

LPG TJ/Gg 49
Natural Gas TJ/Gg

5.1.2 Calculation Process
(Fuel Consumption, part2)

» Activity Data

Fuel type Unit Year 2013 Year 2014 Year 2015
Gasoline TJlyear 115855 119247 134544
Diesel TJlyear 120218 141229 180686
Fuel QOil TJlyear 15976 16540 19334
Kerosene TJlyear 1664 1607 1901
Jet fuel TJlyear 37569 42658 52638
LPG TJlyear 2268 2246 2541
Natural Gas TJlyear 1463 1441 1567
Emission Factors
CO,EF CH,EF N,OEF
Fuel Tvpe
(kg COT]) | (ke CHJTJ) | (kg NOT])
Gasoline 69300 10 0.6
Jet Kerosene 71500 10 0.6
Other Kerosene 71900 10 0.6
Diesel Qil 74100 10 0.6
Fuel Oil 77400 10 0.6
LPG 63100 5 0.1 o
Natural Gas 56100 5 0.1




5.1.2 Calculation Process

(Fuel Consumption, part4)

» Emissions

Fuel type Unit Year 2013 Year 2014 Year 2015\
Gasoline Gg-CO2/year 8029 8264
Diesel Gg-CO2/year 8908 10465
Fuel Qil Gg-CO2/year 1237 1280
Kerosene Gg-CO2/year 120 116
Jet fuel Gg-CO2/year 2686 3050
LPG Gg-CO2/year 143 142
Natural Gas Gg-CO2/year 82 81
Total Gg-CO2/year 20980 23175
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Sector Specific QC
(Fuel Consumption)

» Check the unit (kg/year, ton/year, liter/year, or m3/year, etc.).

» Check the conversion factors since these values are country specifi
values and sometimes change.

» Consider emission factors by collecting the information on the loca
regional, or country-specific emission factors.

» Considering these country-specific values by using the information
the lower value and upper value of 2006 IPCC Guidelines.

» Considering the data sources of every type of fuel from department
or surveys such as the energy intensity monitoring, etc.).

The fuel consumption in HCMC is generally not largely different fro
the previous year. The compiler should check the consistency and
trends of the time series.

According to the economic growth, the fuel types consumed in H
might change.

Fuel type collected by Data Providing Organization might chang
Consider the additional information on allocating emissions. 4




5.1.3 Calculation Process on Fugitive
Emissions from Fuels (partl)

» Considering Emission Sources

» Specific sources include, but are not limited to,
equipment leaks, evaporation and flashing losses,
venting, flaring, incineration, and accidental releases.

» The detailed activity is shown in 2006 IPCC Guidelines
(table 4.2.6 and table 4.2.7, Chapter 4 Volume 2).

» Input Data (Collected Data)

» Emission sources are gasoline, diesel, jet fuel, LPG,
and natural gas. The source of the input data is the
same as the fuel consumption

53

5.1.3 Calculation Process on Fugitive
Emissions from Fuels (part2)

» First Step: the activity data on gasoline, diesel, and jet
kerosene are set directly from input data by considering
the number of digits.

» Second Step: the activity data of LPG (m3/year) are
obtained by dividing input data (ton/year) by conversion
factor (kg/m3).

» Third Step: the activity data of natural gas (m3/year)
are obtained by dividing the activity data of fuel
consumption (TJ/year) by net calorific value (TJ/Gg)
and conversion factor (kg/m3).

» Conversion Factor

Natural Gas (CH4) 0.68 | (kg/m?) :288.8K and 101.3kPa
LPG (C3H8) 2.54 | (kg/m?) :288.8K and 101.3kPa
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5.1.3 Calculation Process on Fugitive!
Emissions from Fuels (part3)

» Emission Factor

Emission co. CH, =0
Category | Sub-category = = it of
B ¢ B s | Aweape | Lower | Upper | Aveme | Loww Upper | Avemge | Lowwr Upper O measure
Gas | a1 5.10E-03{ 1.40E-04 Lieos|2sEs| s | o | s |CeRTie
Distribution of wility sales
Gz per 1
Condensan Al 7.20E-06] 1.10E-03 xD xD XD (Condensate and
Peutanes Plus
XNanwal Gas
. Liquefied - - Ggper 10° o’
?qutls Cas A1l 4 30E-04 XA NA 220E-08 176G
TRIEpOrt Petroleum
Liquefied Ggper 10° of
- 1 Gas Al »D «D xD xD xD xD xD xD xD of marketable
gas
Ggper 10° o
Casoline Al WA WA A LYY A RY:Y LYY A RN product
ransporad
Ggper 108 ot
Diesel Al wA wA XA Xa XA Xa Xa XA XA product
@m :
Ggper 10°ad’ |
Aviation Foel  |Al A YN XA XA XA XA Xa XA XA product
OSp m ;;;;;
Ggper 107 ot
Jet Kerosen  |All ¥a | wa | wa | ¥a ol waf wa| o wa [ x| xa poduct | 4
wansported

5.1.3 Calculation Process on Fugitive
Emissions from Fuels (part3)

» Emissions

Category Sub-category Eﬁfm Uit Year 2013 | Year 2014| Year 2015
Gas Distribution |All All Gg COy/year 0.0063]  0.0062]  0.0067
Natural Gas  |Condensate All Gg COy/year NO NO No | &
Liquids Liquefied Petroleum Gas All Gg COy/year s.1253]  s.04s3) o031
Transport Liquefied Natural Gas Al Gg CO./year NO NO NO
Gasoline All Gg COy/year NA NA NA
Refined Product|Diesel Al Gg COy/year NA NA NA
Distribution Aviation Fuel Al Gg COn/year NA NA NA
Jet Kerosen ATl Gg COyfyear NA NA NA
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5.3.1 Solid Waste Disposal

» The following figure is the outline of GHG
emissions from solid waste disposal site.

Collected Data: Amounts of Waste at Landfill Sites

< Collected data: MSW Composition Data

A\ 4

Amounts of each type of waste deposited in landfill sites

< Set Parameters by using the FOD mode

v

CH4 Emissions of each type of waste y
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5.3.1 Input Data on SWDSs

Landfill Phuéc Hi¢p | Phudc Higp |\ Phudc Higp| Phwéc Hi¢p Go Cat [Pong Thanh| Pa Phuéc |Data Source
1 (1A) 2 3
Opening year 1/2003 02/2007 02/2008 10/2013 01/2001 1991 11/2007 [DONRE
Closing year 5/2006 02/2008 10/2013 7/2007 2002 DONRE
Characteristic: DONRE
1) Unmanaged —
deep = 5m DONRE
2) Unmanaged — M DONRE
deep<0 | . 4 4y 4 - e
9 Managed - X X X X X X DONRE
anaerobic -
4) Managed — semi DONRE
-aerobic
Total area of landfill
( 2) 160,000 97,500 195,000 195,000 250,000 250,000 1,280,000|DONRE
m
Density burial
3 DONRE
(mg/m’)
Total capacity (ton) 2,607,704 900,000 2,700,000 5,600,000 10,800,000] 24,000,000 DONRE
Operat.lng capacity DONRE
cording years (ton)
Year 2013 920,432 308,038 1,098,675|DONRE
Stop Stop S Stop Stop =
Year 2014 receiving [receiving recsivin 1,018,319|receiving receiving 1,145,913(DONRE
waste waste g waste waste —
Stop 58
L 248,189 1,815,490/ DONR
receiving 4




5.3.1 Parameter on MSW
Composition Data

60.70%  60.70%  60.70% |
6.87% 6.87% 6.87%
0.00% 0.00% 0.00%
0.69% 0.69% 0.69%
0.25% 0.25% 0.25%
25.21%  25.21%  25.21%
0.69% 0.69% 0.69%
0.00% 0.00% 0.00%
5.59% 5.59% 5.59%
[T 006 1006 100K
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5.3.1 Parameters (partl)

IPCC default value el Country-specific value
Value
Range PEEUl Value Reference and remarks
value
Starting year 1950 1991

DOC (Degradable organic carbon) (weight fraction, wet basis)

Food waste 0.08-0.20 0.15 0.15

Garden 0.18-0.22 0.2 o Uere el
Inventory

Paper 0.36-0.45 0.4 0.4

Wood and straw 0.39-0.46 0.43 0.4370-3 ; National
Inventory

Textiles 0.20-0.40 0.24 0_2420.4 ; National
Inventory

Disposable nappies 0.18-0.32 0.24 0.24
ewage sludge 0.04-0.05 0.05 0.05




5.3.1 Parameters (part2)

IPCC default valueUSIng Country-specific value
Value
Default
Range €1aUTL "\ alue Reference and remarks
value
Industrial waste 0-0.54 0.15 0.15=0.17; National Inventory
DOCT (fraction of DOC .
dissimilated) g8 03 |
Methane generation rate constant (k) (years-1)
Food waste 0.17-0.7 0.4 0.4=0.2 ; National Inventory
Garden 0.15-0.2 0.17 0.17=0.03; National Inventory
Paper 0.06-0.085 0.07 0.07=0.03; National Inventory
Wood and straw 0.03-0.05 0.035 0.035=0.03; National Inventory
Textiles 0.06-0.085 0.07 0.07=None; National Inventory
isposable nappies 0.15-0.2 0.17 0.17=None; National Inventory
' Sewage sludge 0.17-0.7 0.4 0.4=None; National Inventory

5.3.1 Parameters (part3)

IPCC default valueUSIng Country-specific value
Value
Range el Value Reference and remarks
Va.lue S
Industrial waste 0.15-0.2 0.17 0.17=0.13; National Inventory
Delay time (months) 6 6
Fraction of methane (F) 05 05

in developed gas
Conversion factor, C to 1.3333 1.3333

CH4

Oxidation factor (OX) 0 0
Parameters for carbon

storage

% paper in industrial 0 0
waste
% wood in industrial 0 0

aste




5.3.1 CH4 Emissions from SWDSs
~00od Waste

on

) ppoCmd n[;Dprii(r:] ang DDOCHM da phan | PPOCM tich iy i
_ | Solong uOC HAIDO/ |\ i bof | hay. Nam thai boy | TON9 DAIChon kap\DDOCM daph oy o oy
Na thai bo/ MCF Decomposa- DDOC ot DDOCM & nam cuoi/ an hay/ cHa
m/Year| Amount ble DOC reacted. decamposed! DDOCm DDOCm generated
deposited (DDOCm) [l [ — accumulated in | decomposed
deposited SWDS end of year
year
=w* * =B+ * =C+ —E*
w MCF | o 20 B = b *exp2| C=D* (Lexp2) |7~ B exg:;m e yi *fl_ei:'la;; I%,HE* |=
Gg fraction Gg Gg Gg Gg Gg Gg
1991 573.03 0.4] 17.19] 17.19] 0 17.19] 0 0
1992 573.03 0.4] 17.19] 17.19] 0 28.71] 5.67 3.78
1993 573.03 0.4] 17.19] 17.19] 0 36.43] 9.47 6.31}
1994 573.03 0.4] 17.19] 17.19] 0 41.61 12.01 8.01
1995 573.03 0.4 17.19] 17.19] 0 45.08 13.72 9.15
1996 573.03 0.4 17.19 17.19 0 47.41 14.86 9.91
1997 573.03 0.4 17.19] 17.19] 0 48.97 15.63 10.42
1998 573.03 0.4 17.19 17.19 0 50.01 16.15) 10.77]
1999 573.03 0.4 17.19] 17.19] 0 50.71] 16.49 10.99
2000 573.03 0.4 17.19 17.19 0 51.18] 16.72 11.15]
2001 1114.63] 0.69154 57.81] 57.81] 0 92.12] 16.87 11.25
2002 1114.63] 0.69154 57.81 57.81 0 119.56 30.37 20.25)
2003 1027.54] 1 77.07] 77.07 0 157.21 39.42] 26.28]
2004 1027.54] 1 77.07 77.07 0 182.45 51.83 34.55)
2005 1027.54] 1 77.07] 77.07 0 199.37 60.15] 40.1
2006 744.08 1 55.81] 55.81] 0 189.45 65.73] 43.82]
2007 917.39 1 68.8 68.8 0 195.79 62.46] 41.64]
2008 998.93 1 74.92] 74.92 0 206.16| 64.55] 43.03]
2009 929.98 1 69.75] 69.75] 0 207.94 67.97] 45.31
2010 929.98 1 69.75] 69.75] 0 209.13, 68.56] 45.71]
2011 886.6] 1 66.5 66.5 0 206.68| 68.95] 45.97|
2012 886.6] 1 66.5 66.5 0 205.04; 68.14] 45.43|
2013 1412.58] 1 105.94 105.94 0 243.38, 67.6 45.07| 63
2014 1313.69, 1 98.53] 98.53] 0 261.67, 80.24] 53.49]
2015 1252.65| 1 93.95] 93.95] 0 269.35, 86.27] 57.51
5.3.1 Total CH4 Emissions
Métan phat thai/ Methane generated
) Thee | Chétthai | . oo | chattha [CTALIATS)ME NI o i me
Nam/ A N Giay/ x - ; Talet | Bunthav | , .. 6ng Tong/ hoi /
Year pham/ vuon/ Paper Go/ Wood | VailTextile Nappies | Sludge ran do thy/ nghicp/ Total Methane tan/ Methane
Food Garden MSW o emissions
Industrial Recovery
A B c D E F Gy H J K L M
Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg Gg
1991 0.00) 0.00) 0.00| 0.00) 0.00| 0.00| 0.00 0.00 0.00 0.00 0.00]
1992] 3.78 0.00 0.24 0.08 0.06 0.00 0.00 0.00 4.16 0.00] 4.16
1993] 6.31 0.00 0.46 0.15 0.11 0.00 0.00 0.00 7.03 0.00] 7.03
1994 8.01 0.00 0.67 0.23 0.16 0.00 0.00 0.00 9.07 0.00] 9.07|
1995 9.15 0.00 0.86 0.29 0.21 0.00 0.00 0.00 10.51 0.00] 10.51]
1996 9.91 0.00] 1.04 0.37 0.25 0.00 0.00 0.00 11.57 0.00 11.57
1997] 10.42 0.00 121 0.43 0.29 0.00 0.00 0.00 12.35 0.00] 12.35)
1998] 10.77 0.00 1.36 0.49 0.33 0.00 0.00 0.00 12.95 0.00] 12.95)
1999 10.99 0.00 151 0.55 0.37 0.00 0.00 0.00 13.42 0.00] 13.42)
2000 11.15] 0.00] 1.65 0.61 0.40] 0.00 0.00 0.00 13.81 0.00 13.81
2001 11.25] 0.00 1.77 0.67 0.43 0.00 0.00 0.00 14.12 0.00] 14.12
2002 20.25 0.00 2.45 0.91 0.60 0.00 0.00 0.00 24.21 0.00] 24.21
2003 26.28 0.00 3.09 1.14 0.75 0.00 0.00 0.00 31.26 0.11] 31.15
2004 34.55 0.00 3.95 1.45 0.97 0.00 0.00 0.00 40.92 0.23 40.69)
2005 40.10 0.00 4.75 1.75 1.16 0.00 0.00 0.00 47.76 0.71] 47.06)
2006 43.82 0.00] 5.49 2.04 134 0.00 0.00 0.00 52.69) 1.10] 51.59)
2007| 41.64 0.00 5.89 2.22 1.44 0.00 0.00 0.00 51.19 0.94 50.25
2008| 43.03 0.00 6.45 2.45 157 0.00 0.00 0.00 53.50 0.78, 52.72f
2009 4531 0.00 7.05 271 173 0.00 0.00 0.00 56.80 0.25) 56.5!
2010 45.71 0.00 7.54 2.93 1.84 0.00 0.00 0.00 58.02] 0.19 57.831
2011 45.97 0.00 8.00 3.15 1.95 0.00 0.00 0.00 59.07 0.25] 58.82
2012 45.43 0.00 8.36 3.04 1.88 173 0.00 0.00 60.44 0.15] 60.2
2013 45.07 0.00 8.70 2.94 1.81 3.18 0.00 0.00 61.70 0.11] 61
2014 53.49 0.00 9.55 2.83 177 5.43 0.00 0.00 73.07 0.20] ¢4
2015 57.51 0.00 10.25 2.74 173 7.14 0.00 0.00 79.37 0.16]




Sector Specific QC (SWDSs) '

» Check the unit (kg/year, ton/year, liter/year, or m3/year, etc.)

» The opening and closing information on the disposal sites is
important.

» Check and consider the information on the composition of waste | ¢
going to solid waste disposal sites in each year, since the ratio of the
component of solid waste may change over the time. '

» Check to see that parameters and emission units are accurately
recorded, and that proper conversion factors are used.

» Consider the local, regional or country-specific parameters.

Check the management situation of each landfill site and value of
MCF.

Check the Oxidation factor and amounts of CH4 collected and
removed.

Consider the waste generated outside of the city boundary and
treated within the boundary.

Consider the waste generated and treated within the city’s bound

Consider the waste generated inside the boundary and treat
outside of the boundary.

Chapter 6. Reporting based on
GPC

» 6.1 Stationary Energy Sector
» 6.2 Transportation Sector

» 6.3 Waste Sector

» 6.4 IPPU Sector

» 6.5 AFOLU Sector
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Chapter 6. Reporting based on

GPC
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Collected Data
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Statistical Tearhook
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Waste Sector
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—_
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IFFC Sectar

AFOLI Bector

GHG inventory based on GFPC |

6.1.1 Basic Concepts on Emissions Re!

categorization Method on Electricity

Consumption

Whole Data | Total emissions of each Sub-sector

Detailed information

EVN Residential
Emissions from Residential of EVN

<Unspecified emissions>
All

Commercial
Emissions from Commercial,
Restaurant, and Hotel of EVN

Emissions from Others of EVN

<Specified emissions>

Energy Intensity Monitoring

Sewage Treatment Plants

Infrastructure Equipment such as pump

<Unspecified emissions>

Remainder

Manufacturing
Emissions  from  Manufacturing
industries and Construction of EVN

<Specified emissions>
Energy Intensity Monitoring
Industrial Zone

<Unspecified emissions>

Remainder

Agriculture
Emissions  from
Fishing and Forestry of EVN

Agriculture,

<Unspecified emissions>
All
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6.1.1 GHG inventory
(Electricity Consumption)

1. Linh vyc ning lwgng cb dinh/ Stationary Energy Sector

2‘:?\‘0_ Pham vi/ Scope

1.1 Toa nha dan cu/ RESIDENTIAL BUILDINGS | Unit Year 2013 |Year 2014

1.1.1 1 GgCO2/nam (year)
Phat thai tir tiéu thu dién hrdi trong thanh phé/ Emissions from Grid-Supplied Energy ~

1.2 2 Consumed (Electricity) within the city boundary GgCO2/nam (year) 4816 5350
Phét thai do that thoét trong qué trinh truyén tai va phan phdi dign/ Transmission and _

113 3 Distribution Loss Emissions from Grid-Supplied Energy Consumed (Electricity) GgCO2/nam (year) 239 270

1.2 Toa nha thuong mai, toa nha hanh chinh cong va co s¢ ha tang/ COMMERCIAL and INSTITUTIONAL BUILDINGS and FACILITIES

1.2.1 1 GgCO2/year

1.2.2 2 |Phét thai tir tiéu thu dién hrdi trong thanh phd/ Emissions from Grid-Supplied Energy GgCO2/nam (year) 1535 1706

1.2.3 3 |Phét thai do that thoat trong qué trinh truyén tai va phan phdi dién/ Transmission and  |GgCO2/nim (year) 76 86

1.3 San xut cong nghiép va xay dung/ MANUFACTURING INDUSTRIES and CONSTRUCTION

1.3.1 1 GgCO2/nam (year)

1.3.2 2 |Phét thai tir tiéu thy dién hrdi trong thanh phd/ Emissions from Grid-Supplied Energy GgCO2/nam (year) 4892

1.3.3 3 |Phét thai do that thoat trong qué trinh truyén tai va phan phdi di¢n/ Transmission and  |GgCO2/nam (year) 243

1.4 Cdng nghiép nang luong/ ENERGY INDUSTRIES |

1.4.1 1 GgCO2/nam (year)

1.4.2 2 |Phét thai tir tiéu thy dién hrdi trong thanh phd/ Emissions from Grid-Supplied Energy GgCO2/nam (year) 0

1.4.3 3 |Phét thai do that thoat trong qué trinh truyén tai v phan phdi dién/ Transmission and  |GgCO2/nam (year) 0

1.4.4 1 GgCO2/nam (year)

1.5 Nong nghiép, 1am nghiép va thiy san/ AGRICULTURE, FORESTRY and FISHING ACTIVITIES

1.5.1 1 GgCO2/nam (year)

1.5.2 2 |Phét thai tir tiéu thy dién hrdi trong thanh phd/ Emissions from Grid-Supplied Energy GgCO2/nam (year) 33

15.3 3 |Phat thai do thit thoét trong qué trinh truy@n tai va phan phdi dién/ Transmission and  |GgCO2/nam (year) 2

1n Nhiing nguon khong cu thé/ NON-SPECIFIED SOURCES

1.6.1 1 GgCO2/nam (year)

1.6.2 2 |Phét thai tir tiéu thy dién hegi trong thanh phd/ Emissions from Grid-Supplied Energy GgCO2/nam (year) 741

1.6.3 3 |Phét thai do that thoat trong qué trinh truyén tai va phan phdi dién/ Transmission and  |GgCO2/nim (year) 37

6.1.2 IEA Data on Fuel Consumpti

Natural . . .
LPG Gasoline | Kerosene | Diesel Fuel Oil
Gas
itionary Energy Sector
1.1 Residential Sub-sector 0% 55% 0% 74% 1% 1%
1.2 Commercial Sub-sector 0% 30% 0% 14% 4% 1%
1.3 Manufacturing
100% 15% 0% 12% 16% 86%
Sub-sector
1.4 Energy Industries
Sub-sector
1.5 Agriculture Sub-sector 0% 0% 2% 0% 5% 1%
1.6 Non-Specified Sources 0% 0% 0% 0% 0% 0%
ansportation Sector
1.1 On-Road
. 0% 0% 98% 0% 74% 0%
Transportation Sub-sector
11.2 Railways Sub-sector 0% 0% 0% 0% 0% 0%
11.3 Waterborne Navigation
0% 0% 0% 0% 0% 11%
Sub-sector
1.4 Aviation Sub-sector 0% 0% 0% 0% 0% 0%
11.5 Off-Road
. 0% 0% 0% 0% 0% 0%
Transportation Sub-sector 70




6.1.2 Basic Concepts on Emissions Re-
categorization Method on Diesel Consumpti

Whole Data

Total emissions of each Sub-sector

Detailed information

DOIT

Residential
Emissions from DOIT data by using IEA
data (refer to Table 6-6)

<Unspecified emissio
All

Commercial
Emissions from DOIT data by using IEA
data (refer to Table 6-6)

<Specified emissions>
Energy Intensity Monitor

<Unspecified emissions>
Remainder

Manufacturing
Emissions from DOIT data by using IEA
data (refer to Table 6-6)

<Specified emissions>
Energy Intensity Monitoring

<Unspecified emissions>
Remainder

Agriculture
Emissions from DOIT data by using IEA
data (refer to Table 6-6)

<Unspecified emissions>
All

On-Road Transport
Emissions from DOIT data by using IEA
data (refer to Table 6-6)

<Specified emissions>
Energy Intensity Monitoring
MOCPT

<Unspecified emission
Remainder ;

Energy Industry

<Specified emissior
All

6.1.3 GHG inventory

(Fuel Consumption, CO2)

1. Linh vye ning lugng cb dinh/ Stationary Energy Sector

GPC ref No. Pham vi/ Scope
1.1 |T6a nha dan cu/ RESIDENTIAL BUILDINGS Donvi/ Unit |Year 2013 |Year 2014 _ |Year 2015
111 1 Phat thai tir dot chay nhién liéu trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (year) 268.9] 281.39] 338.23]
112 5 Phét thai tir dot chéy nhién liéu ngoai thanh pho/ GgCO2/nam
o Emission from fuel combustion without the city bounda (year)
113 3 Phat thai do that thoat trong qua trinh truyen tai va phan pho dién hroi/ GgCO2/nam
o Emission from transmission and distribution losses from grid-supplied ener (year)
Toa nha thwong mai, toa nha hanh chinh cang va ce sé ha tang/ Pon vil Unit
1.2 COMMERCIAL and INSTITUTIONAL BUILDINGS and FACILITIES i
121 1 Phat thai tir ¢ot chay nhién li¢u trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (year) 428.36] 500.91 617.67
122 5 Phét thai tir dot chay nhién liéu ngoai thanh pho/ GgCO2/nam
o Emission from fuel combustion without the city boundary (year)
Phét thai do that thoét trong qué trinh truyén tai va phan pho dign hréi/ GgCO2/nam
1.23 3 . L e . N .
Emission from transmission and distribution losses from grid-supplied energy consumption (year)
San xuat cong nghiép va xay dung/ Bon vil Unit
1.3 MANUFACTURING INDUSTRIES and CONSTRUCTION i
131 1 Phat thai tir dot chay nhién li¢u trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (vear) 2490.89) 41160.18 3440.21
132 2 Phat thai tir dot chay nhién liéu ngoai thanh pho/ GgCO2/nam
- Emission from fuel combustion without the city boundary (vear)
Phét thai do that thoét trong qua trinh truyen tai va phan pho dién heéi/ GgCO2/nam
1.33 3 . L L . N -
Emission from transmission and distribution losses from grid-supplied energy consumption (year)
1.4 Cdng nghiép ning lrgng/ ENERGY INDUSTRIES Don vil Unit
141 1 Phat thai tir dot chay nhién li¢u trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (year) 0) 0 0
142 2 Phat thai tir d6t chay nhién liéu ngoai thanh pho/ GgCO2/nam
o Emission from fuel combustion without the city boundary (vear)
Phét thai do that thoét trong qué trinh truyen tai va phan pho dién heéi/ GgCO2/nam
1.43 3 . L o - N -
Emission from transmission and distribution losses from grid-supplied energy consumption (year)
144 1 Phét thai tr viec phat dién cap lén heoi/ GgCO2/nam
- Emissions from enegry generation supplied to the grid (year) 10263 12323 523
15 Nong nghi¢p, 1am nghi¢p va thily san/ AGRICULTURE, FORESTRY and FISHING {Pon vif Unit
151 1 Phét thai tir dot chay nhién liéu trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (year) 605.98] 688.53] 855.93]
152 5 Phét thai tir dot chay nhién liéu ngoai thanh pho/ GgCO2/nam
- Emission from fuel combustion without the city boundary (year)
153 3 Phat thai do thAt thoat trong qué trinh truyén tai va phan phé dien he6i/ GgCO2/nam
- from and distribution losses from grid-supplied energy consumption (year)
1.6 Nhiing ngudn khong cu thé/ NON-SPECIFIED SOURCES Pon vi/ Unit
161 ; Phat thai tir dot chay nhién liéu trong thanh pho/ GgCO2/nam
- Emission from fuel combustion within the city boundary (year) 0] 0 0
162 5 Phét thai tir dot chay nhién liéu ngoai thanh pho/ GgCO2/nam 79
o Emission from fuel combustion without the city bounda (year)
Phat thai do that thoat trong qua trinh truyen tai va phan pho dién hroi/ GgCO2/nam
1.6.3 3 L L L . . .
Emission from transmission and distribution losses from grid-supplied energy consumption (vear)




6.1.2 GHG Inventory

(Fugitive Emissions from Fuels)

I. Linh vuc ning lweng cé dinh dua trén GPC/ STATIONARY ENERGY Sector based on GPC

Ngudn phéat thai CO2: Tiéu thu nhién ligu/ CO2 Emission Source: Fuel Consumption
1.7 Phat thai phét tan tir khai khoang, qua trinh, lwu trir va van chuyén than/ FUGITIVE
EMISSIONS from MINING, PROCESSING, STORAGE and TRSANPORTATION of Coal

GPC | Pham Ngudn phét thai KNK: phat thai CO2/ GHG Emission Sources: CO2 Emissions
ref No. Vil |Hoat dong/ Activity |M6 ta/ Description Ponvi/ Unit | Year 2013 [Year 2014
L[S phat thai tir viéc dét chay nhién ligu trong thanh phd/ Emissions from Fuel |GgCO2/nam
1.7.1 Consumed within the city boundary (year)

1.8 Phat thai phat

tan tir h¢ théng khi tw nhién va diu/ FUGITIVE EMISSIONS from OIL and NATURAL GAS SYSTEM

GPC | Pham Ngudn phat thai KNK: phat thai CO2/ GHG Emission Sources: CO2 Emissions
ref No. Vil |Hoat dong/ Activity |M6 ta/ Description Pon vi/ Unit _ |Year 2013 |Year 2014
L[S phat thai tir viéc dét chay nhién ligu trong thanh phd/ Emissions from Fuel |GgCO2/nam 8.1316 80514
1.8.1 Consumed within the city boundary (year) ) )
73
Linh vuc chit thai theo GPC/ Waste Sector based on GPC
111.1 Thai bé chét thai rin/ SOLID WASTE DISPOSAL
GPC Ph?m Ngon pha}t t_hal KNK/ Pon vi/ Unit
ref No vil  |GHG emission Sources
" | Scope | Hoat dong/ Activity | Loai chét thai/ Waste type | M0 ta/ Description
Phét thai do chét thai rin phat sinh trong thanh phd va dwgc thai bé vao bai chon lap hoic bai
111 ! rac hé trong thanh phé/
- Emissions from solid waste generated in the city and disposed in landfills or open dumps
within the city
Gg-CO, tuong d
11.1.1 1  |Béichon lAp/ Landfills  |Municipal Solid Waste uong/nam
(Gg-CO.elyear)
Gg-CO; twong d
1 |Béichon lap/ Landfills  |Industrial Waste wong/nam
(Gg-CO.elyear)
Gg-CO, tuwong d
Bai rac ha/ Open - ) Dang xem xét/ g f ong
1 Municipal Solid Waste L uong/nam
Dumps Considering
(Gg-COelyear)
Gg-CO, twong d
Bai rac ha/ Open . bang xem xét/ ¢ f vong
1 Industrial Waste L uong/nam
Dumps Considering
(Gg-CO.elyear)
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6.3 GHG Inventory (Waste Sector

(Biological Treatment))

Linh vuc chét thai theo GPC/ Waste Sector based on GPC

111.2 Xir ly chat thai biang phwong phap sinh hoc/ BIOLOGICAL TREATMENT of Waste

GPC th:;lm Nguon phat thai GHG/ GHG emission Pon vl Unit
ref No vi/  |Sources
" | Scope Hoat dong/ Activity | Loai rdc/ Waste type | M0 ta/ Description
Phét thai do chét thai rin phat sinh trong thanh phé va dwec xir Iy bing phwong
2.1 1 phép sinh hoc trong thanh phé/
- Emissions from solid waste generated in the city that is treated biologically in
the city
_ Chat_ ti_1a| ran _do thi/ Phat thai CH4/ CH4 Gg-Cof tuong d
1.2.1 1 |Composting Municipal Solid Emissions uong/nam
Waste (Gg-CO2elyear)
X’u ly _bﬂrang. prjucnq phaplphan huay ki khi tai Chat_tr_ml ran _do thi/ Pht thai CH4/ CH4 Gg-COf tuong d
1 |céc thiet bi cong trinh khi sinh hoc/ Municipal Solid . uong/nam
S - - Emissions
Anarobic digestion at biogas facilities Waste (Gg-COqelyear)
. Chat.tf.lal ran -do thi/ Phat thai N20/ N2O Gg-COz tuong d
1 |Composting Municipal Solid . uong/nam
Emissions
Waste (Gg-COzelyea
PN R 4 A 5 . I3 . A or L a . G ‘CO
X,u ly Eang prjuonq phap,phan hay ki khi tai Chat_thal ran _do thi/ Phét thai N20/ N20 g Hztuov’
1 |céc thiét bi cong trinh khi sinh hoc/ Municipal Solid Emissions uong/nam
Anarobic digestion at biogas facilities Waste (Gg-é%)ze 5

6.3 GHG inventory (Waste Sector

(Incineration, Open Burning))

Linh vurc chét thai theo GPC/ Waste Sector based on GPC
111.3 Lo ddt va ddt o thien/ INCINERATION and OPEN BURNING

Ngudn phat thai khi B
s Lo . . Nam 2013
epC Ph?m nha. kl.nh/ GHG Don vi/ Unit Year 2013
ref No. Vil |emission Sources —
Scope Hoat dong/ Activity Loai chat thai/ Waste M0 ta/ Description
type
a1 1 Phat thai do chit thai phat sinh va dugc xir Iy trong thanh phd/ Emissions from
e waste generated and treated within the city
NPT Chit thai ran d6 thi/ Gg-CO2/ nam
1.3.1 1 |Lodot/ Incinerator Municipal Solid Waste (Gg-COlyear) 000
- Chét thai rén do thi Gg-CO: tuong d
11.3.1 1 |LOdot Incinerator Municioal Solid Waste uong/nam
pa (Gg-COzelyear) 0.00
o Chét thii rin do thy/ Gg-CO2 twong d
111.3.1 1 [LO dot/ Incinerator Municioal Solid Waste wong/nam
P (Ga-COselyear) 0.000
PP Gg-COz tuwong &
.31 1 |Lo débt/ Incinerator \(I:J]:téhalytd Clinical wong/nam NA
(Gg-COqelyear)
P S, Gg-COz tuong d
1.3.1 1 |Lo dbt/ Incinerator Chat thaiy te/ Clinical wong/nim
Waste
(Gg-COzelyear) 0.01
PP P Gg-CO; tuong d
11.3.1 1 |L6 ddt/ Incinerator 5::;;ha'yte/ Clinical wong/nam
(Gg-COzelyear) 0.116]
. ‘ . Gg-COz tuong &
Dt 16 thign/ Open | Chit thai rén do thi gLz wong
3.1 ! burnin Municipal Solid Waste wong/nam
9 v (Gg-COgelyear) 0.91
. . . Gg-CO
Dt Io thién/ Open  |Chét thai rén d6 thi/ g-CO: twong d
I Municipal Solid Waste uong/nim
9 pa (Gg-COzelyear) 30.44
. . . Gg-CO; tu d
Dt o thién/ Open | Chét thai réin d6 thi/ g-C L2 tuong
3.1 ! burnin Municipal Solid Waste uong/nam
9 P (Gg-COzelyear) 10.370
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6.3 GHG inventory (Waste

Sector (Wastewater Treatment))

Linh vuc chit thai dwa trén GPC/ Waste Sector based on GPC
111.4 Xir Iy nwéc thai va thii bs/ WASTEWATER TREATMENT and DISCHARGE

Ngudn phat thai KNK/ o Nam 2013
GPC P:?/m GHG emission Sources Don v/ Unit Year 2013
ref No. i chét thai
Scope Hoat dong/ Activity Loai cha:;’:lzll Waste M6 ta/ Description
Phét sinh do nuéc thai phét sinh va xir ly trong thanh phd/ Emissions from wastewater generated and
111.4.1 1 . .
treated within the city
Nudgc thai sinh hoat/ Gg-CO2e/ nam
41 b Inna may xu ly nuéc thai - [Domesitic wastewater cha (Gg-COqelyear) 000
tap trung bing céng nghé
hiéu khi/ Centralized N20: Tt ca phat thai N20 tir do
41 1 aerobic wastewater Nudgc thai sinh hoat/ ng nude thai xa vao moi truong/  [Gg-CO2e/ nam 146,196
o treatment plants Domesitic wastewater  [All indirect N,O emissions from  |(Gg-CO,e/year) '
wastewater effluent
5c thai si Gg-COze/ nam
mai | 1 Nudc thaisinh hoat/ | g-&0ael na 583.18
Domesitic wastewater (Gg-COqelyear)
Ham tu hoai/ Septic tanks ?hze‘lorilél Ex FB}I;c ?;LSO?: n:g]ng
Nuoc thai sinh hoat/ méy Xt tp trung bang 60Ng |0 y,6/ nam
11.4.1 1 Domesitic wastewater ngh¢ hiéu khi)/ estimated in Go-COsel
Centralized aerobic wastewater (Gg-COzelyear)
treatment plants)
N4l 1 Nudéc t!rfu sinh hoat/ cHa Gg-COze/ nam 187
Domesitic wastewater (Gg-CO.elyear)
Khong duoc xu ly/ N20: "IE" (Bugc du doan & nhiing
Untreatment a may xu Iy ta ang co
Nu6e thaisinh hogy |12 MY XU 1 @p trung bang €0ng |50 )/
11.4.1 1 Domesitic wastewater ngh¢ hiéu khi)/ estimated in Go-COel
Centralized aerobic wastewater (Gg-COzelyear)
treatment plants) 27
§C thai co i¢ 5 thai co [ Gg-COze/ nam
41 1 Nudc t_hal cdng nghiép/ Nuéc t_hal cdng nghiép/ CH4 g-COze/ nal 137
Industrial wastewater Industrial wastewater (Gg-COqelyear)

6.4 GHG Inventory (IPPU Sector

(SF6 Emissions))

IV.2 Sir dung san phim/ PRODUCT USE

GPC Pt‘/?/m
ref No. Scope Hoat dong/ Activity Mb ta/ Description Don vi/ Unit
Phét thai tir sir dung san pham trong thanh phé/ Emissions from Product Use Occuring
1v.2 1 L -
within the City Boundary
. : . . _|Phat thai CO,/ CO» GgCO2/nam
V.2 1 |Céc san pham phi nang hrong tir viéc st dung dung mo
A pha phinang fuong fi viee Stx Qung €Uing Emissions (GgCOylyear)
at thai GgCO/nam
V.2 1 |Phéat thai tir cong nghiép dién ta/ Emissions from the el Pha.t thal HFCs /HFCs 1GgC0/na
Emissions (GgCO.lyear)
V.2 1 Phat thai PFCs/ PFCs |Gg-CO.¢/nam || |
' Emissions (Gg-COqelyear)
V.2 1 Phat thai SFe/ SFe Gg-CO2e/ nam
' Emissions (Gg-COqelyear)
V.2 1 Phat thai NFs/ NF3 Gg-COze/ nam
' Emissions (Gg-COqelyear)
. . . Phat thai HFCs/ HFCs  [Gg-COze/ nam
V.2 1 |Phat thai tir céc chét flo thay thé cho céc chat lam suy|_ o gL
D o ; . Emissions (Gg-COqelyear)
giam tang ozone/ Emissions from fluorinated substitues ———— —
V.2 1 |for ozone depleting substances Phgt tha' PFCs/ PFCs  |Gg-COze/ nam
Emissions (Gg-COzelyear)
V.2 1 Phat thai PFCs/ PFCs  |Gg-COze/ nim
' Phat thai tir qua trinh san xuit va st dung san phdm/  |Emissions (Gg-COzelyear).
V.2 1 Emissions from other product manufacture and use  |Phat thai SFs / SFs Gg-CO%e/ na
' Emissions (Gg-co




6.5 GHG Inventory (AFOLU
Sector (Livestock))

V. NONG NGHIEP, LAM NGHIEP, VA SU DUNG PAT KHAC/ AFOLU

V.1 VAT NUOI/ LIVESTOCK

.
\

GPC Pham | Nguon phét thai khi nha kinh: phéat thai CH4 va N,O/
vi/ L - . Nam 2013
ref No. 0 0 ta i
Scope Hoat dong/ Activity Mo ta/ Description  [Pon vi/ Unit Year 2013
V.1 1 |Phét thai tir vat nudi/ Emissions from Livestock

Qua trinh tiéu hoa thac an/

Phat thai CHa/ CH4

Gg-CO, tuong d

Manure Management

1 . . . wong/nam
Enteric fermentation
Emissions (Gg-COgqelyear)
. Gg-CO; tuong d
Quan I chét thaivatnudil  |Phét thai CHa/ CH, |0 = 2 "9
1 Manure Management Emissions wong/nam
g (Gg-COqelyear)
. Gg-CO; tuong d
Quan Iy chét thaivatnudil  |Phat thai N,O/ N,O |9 = 2 oM
1 uwong/nam

Emissions

(Gg-COgelyear)
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6.5 GHG Inventory (AFOLU
Sector (Rice Cultivation))

V. NONG NGHIEP, LAM NGHIEP, VA SU DUNG PAT KHAC/ AFOLU

V.3 NGUON TONG HQP/ AGGREGATE SOURCES

Ngudn phat thai khi nha kinh: phét thai CHs

land

Emissions from aggregate sources and non-CO2 emission sources on

Pham . L
GPC vi/ GHG Emission Sources: CH4 Emissions
ref No. Scope |Hoat dong/ Activity ~ |M6 ta/ Description Don vi/ Unit Nam 201
A ’ Year 2013
Phét thai tir ngudn téng hep va cac nguon phat thai khong phai CO, tr
V3 1 [enaat

Canh tac lla
Rice cultivations

Phat thai CH4/
CH4 Emissions

Gg-CO; twong duong/nam
(Gg-COqelyear)
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Project to Support the Planning and
Implementation of NAMAs in a MRV Manner

Overview of Activities in HCMC

Final Seminar

26 October 2017

Background and Objectives

Project to Support the Planning and Implementatio
of NAMAs in a MRV Manner (SPI-NAMA)

> SPI-NAMA started in January 2015 with MONRE
and JICA Long-Term Experts

> HCMC selected as model city of Project and
started activities with JICA Short-Term Expert
Team from October 2015

Project Framework

Project Purpose: Capacity of the Government of
Vietnam concerning the planning and implementation of
NAMAs is enhanced.

Output 1: Capacity of MONRE to facilitate the process of
development and implementation of NAMAs is enhanced.




Activities

1. GHG Inventory
v Preparation of GHG inventory of HCMC
v Training on GHG inventory preparation
v Drafting of manual

2. MRV of Mitigation Measures
v Piloting of MRV on selected mitigation measures

Focus: energy, transport and waste sectors

v Drafting of manual

3. Capacity Building on Climate Change Mitigation
v Training in HCMC and Japan

\ 4

Institutionalization of GHG inventory and MRV

Implementation Structure

GCA Short-Term Expert Team
JV of three consulting companies
- Pacific Consultants - HCMC

- Oriental Consultants Global DONRE-CCB
- Suuri-Keikaku /

Local Consultants

- RCEE-NIRAS JSC with ENERTEAM

- Private Consultants

Departments and Organizations of HCMC
Statistical Office
Public Companies




Achievements

1. GHG Inventory

(1) Prepared 2013 GHG inventory of HCMC based on:

a.) GPC (Global Protocol for Community-Scale GHG
Emission Inventories)

b.) Ten sectors of Climate Change Action Plan
v Completed data collection for 2014 and 2015

(2) Produced publicity material on GHG inventory of HCMC
(3) Completed training on GHG inventory preparation

(4) Completed GHG Inventory Preparation Manual
v Two consultation meeting conducted

Achievements

2. MRV of Mitigation Measures
(1) Completed MRV Piloting

(2) Completed MRV Manual
v Two consultation meeting conducted
v Discussions with central level held

3. Capacity Building on Climate Change Mitigation
(1) Two training trips to Japan

(2) Two training courses in HCMC

(3) Several short seminars

4. Institutionalization of GHG inventory and MRV

Prepared background documents







GHG Inventory of HCMC

Final Seminar

Fumihiko KUWAHARA
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1.1 What i1s Greenhouse Gases

» Greenhouse gases (GHGs) trap heat in the
atmosphere and global warming.

» GHGs consists of CO,, CH,, N,O, HFCs, PFCs,
SF6, and NF,.

ource: http://www.gov-online.go.jp, city.muroran.lg.jp

1.2 What is GHG Inventory?

» Comprehensive List of GHG emissions and
removals

» Result of Human Activities
» Within national Territory or city boundary
» Annual data and time series

» Quantity of GHGs by each Source.

» Policy-makers can use GHG inventory for plannin
climate change mitigation actions.




1.3 How to Use GHG Inventory?

» GHG inventory enables cities to:

» understand the amount of GHG emitted
In the city;

» understand the emissions contribution of
various activities in the city;

» compare GHG emissions over time;
» compare GHG emissions across cities;
» project future GHG emissions;

» set GHG emission reduction targets;

» identify the sectors and sub-sectors to
focus emission reduction efforts;

» track the impact of mitigation measures;
and

» provide solid proof of GHG development
for carbon financing.




1.4 How to Calculate GHG

Emissions

» Basically, GHG emissions are calculated in each
emission sources category using following basic
equitation.

L Activity Emission
Emission | ™= x

Bl Data Factor

» Activity Data are amounts of human activities
resulting in emissions, such as gasoline consumptio
electricity consumption, amounts of waste disposec
and etc.

» Emission Factor are the average rate of emissions o
GHG per unit of activity data, for example: 0.75
tCO,/MWh in 2013 for electricity.

2. Commentary on 2013 GHG
iInventory of HCMC

» 2.1 Summary of GHG Inventory in
HCMC

» 2.2 Comparison with Countries and
Cities

» 2.3 Recommendations

» 2.4 Future Improvement ldea




2.1 Summary of GHG Inventory in HCMC

GPC GHG Emissions and Removals Total GHG (metric ton CO2e/year) in 2013
ref No. GHG Emissions Sources (By Sector and Sub-sector) Scope 1 Scope 2 Scope 3 Total
| STATIONARY ENERGY
1.1 |Residential buildings 269,780 5,301,680 262,963 5,834,424
1.2 |Commercial and institutional building and facilities 440,575 2,505,610 124,278 3,070,463
1.3 [Manufacturing industries and construction 2,597,202 5,386,028 267,147 8,250,377
1.4.1/2/3 |Energy industries 0 0 0] 0]
1.4.4  |Energy generation supplied to the grid 10,316
1.5 |Agriculture, forestry and fishing activities 621,570 36,366 1,804 659,740
1.6 |Non-specified sources 0 0 0] 0
1.7 |Fugitive emissions from mining, processing, storage, and transportation of coal 0 0
1.8 |Fugitive emissions from oil and natural gas systems 23,378 23,378
SUB-TOTAL 3,952,505| 13,229,684 656,192| 17,838,381
11 TRANSPORTATION
11.L1  |On-road transportation 14,544,176 NO NE 14,544,176
112 |Railways IE IE NE 0
1.3 [Waterborne navigation 149,134 NO NE 149,134
1.4 |Aviation IE NO 2,701,073 2,701,073
1.5 |Off-road transportation IE IE NE 0
SUB-TOTAL 14,693,310 2,701,073| 17,394,382
11 WASTE
111.1.1/2 |Solid waste generated in the city 1,293,241 1,293,241
111.2.1/2 |Biological waste generated in the city 24,900 24,900,
111.3.1/2 |Incinerated and burned waste generated in the city 5,606 5,606
111.4.1/2 |Wastewater generated in the city 926,142 926,142
111.1.3 |Solid waste generated outside the city NE 0
111.2.3 | Biological waste generated outside the city NE 0
111.3.3 |Incinerated and burned waste generated outside the city NE 0
111.4.3  |Wastewater generated outside the city NE 0
SUB-TOTAL 2,249,889 2,249,889
IV |INDUSTRIAL PROCESSES and PRODUCT USES (IPPU)
IV.1  |Emissions from industrial processes occurring within the city boundary 565,704 565,704
1V.2  |Emissions from product uses occurring within the city boundary 873 873
SUB-TOTAL 566,577 566,577
\ AGRICULTURE, FORESTRY and OTHER LAND USE (AFOLU)
V.1 |Emissions from livestock 372,891 372,891
V.2 |Emissions from land -161,037 -161,037
V.3 |Emissions from aggregate sources and non-CO2 emission sources on land 211,508 211,508
SUB-TOTAL 423,362 423,362
Total |GHG Emissions and Removals 21,885,641 13,229,684 3,357,265 38,472,590

Scope 1 emissions are
the emissions from
sources located within
the city boundary.
Scope 2 emissions are
mainly the emissions
from electricity

>

Stationary Energy: 46%
Transportation: 45%
Stationary Energy +

Transportation Sectors = 91%.

Waste: 6%
IPPU: 2%
AFOLU: 1%

GHG Emissions and Rem
Sector

0 1%
MTF

6%

45%

Stationary Energy: Electricity

Consumption.

Transportation: Gasoline

Combustion and Diesel
Combustion.

GHG Emissions and Removals by
Sector in HCMC

46%




GHG Emissions in Stationary
Energy Sector

GHG Emissions in Stationa

Sector
Residential Buildings: 33% o
0% ® Residential
Commercial and Institutional 0% 0%
Building and Facilities: 17% 0% \F = Commercial a
building and fa

Manufacturing Industries and 4

. m Manufacturing i
Construction: 46% - construction
Agriculture, Forestry and " wEnergy industicl
Fishing Activities: 4%
Fugitive Emissions from Oil 46% E:g::s&:g;re forestry
and Natural Gas Systems: very
small ® Non-specified sources
Others: Not Occurring 1%

Fugitive emission
processing, sto

2.2 Comparing with Countries
and Cities

» Comparison with GHG Inventory of Vietnam and
HCMC

» Emission Composition of Cities
(Stationary Energy, Transportation, and Waste)

» GHG Emissions per Capita

» GHG Inventory from Stationary Energy and
Transportation




Comparison with GHG Inventory
of Vietnam and HCMC

» 246.8 million ton CO,e (Vietnam, Year
2010)

» 38.5 million ton CO,e (HCMC, Year 2013)

» Although the calculation year differs,
the population of HCMC is around 9% of
Vietnam, but the GHG emissions occupy
around 15% or more.

HCMC is suggested to be the large
emission sources in Vietnam.

GHG Emissions per Capita

» The per capita G20 eomeciome por conia | GG mventors per 67

City _ !
- - (tonCO4 e/year/capita) (kgCOqe/year/GDE) (USD/capita)

emissions of

Seoul 4.638

HCMC is at the e 4732 82.786 57.157
same level of = 7.458 33422 223,138

Durban 6.588

Seoul, London, Yokohama 5.662 165.596 34,195
: Toronto 7.064 123.341 57273
and Buenos Aires [ aie 4.395 170.454 25,782

despite HCMC Austin 11.599 121.534 95,437
] Madrid 2.869 89.118 32,196
being much less  [auckma 5.890 139.831
econom iCaI Iy Washington DC 12.730 72.891
Portland 10.064 47.102
developed than  [sotm 9.346 54.861

Salvador de Bahia 1.332 154.384
Oslo 2.148 24.590
4.157 915.311

Its counterparts.

The importance of making policy on

GHG emission reduction is suggested.




GHG Inventory from Stationary
Energy and Transportation

» Emissions of HCMC occupy
over 20% of total emissions In
Vietnam.

» Emissions of HCMC are
comparable to the emissions
of New Zealand.

» Emissions of HCMC are around
half of emissions of Tokyo.

2.3 Recommendations

» GHG Inventory of HCMC in 2014 and 201

» A Complete Fuel Consumption on LGP,
Natural Gas, Coal, etc.

» Amount of Municipal Solid Waste
Generated, Recycled, and Open-burned

» Amount of industrial waste Generated,
Treated, Disposed, and Recycled

» Amount of CH, Recovered at Landfill Sites

» Continuously Update and Improve GHG
Inventory Preparation Manual
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» CH, and N,O Emission Factor of the Gri
» Fulfilling the reporting requirement of C4

» Geographic boundary, heating and cooling
degree days, population, GDP, and etc.

» Requirement on reporting form of C40:

» Data, data sources, notation keys in each
sub-category

» DOIT under HCMC provides information
from the Energy Intensity Monitoring Sheet

» Definition of the fuel type stated in the
Energy Intensity Monitoring Sheet

17

2.4 Future Improvement ldea

» Availability of Emission Factor on Iron
and steel industry and Ferroalloy
Industry in IPPU sector by considering
the industrial process of each factory
In HCMC

» Vietnamese Energy Statistical
Yearbook should be developed by
MOIT every year.




Example of Tokyo Case
(more detailed information)

» How should the GHG inventory be improved into
future?

» The GHG inventory needs to be improved
continuously year by year.

» All fuel types should be collected.

» More detailed information on electricity consumpti
such as commercial building application, and etc.

» If more detailed information are collected, the GHG
inventory using this information can be used for
planning of policy and measures and their follow-u

Example of GHG Emission in
Tokyo Metropolitan Government

Source: Final Energy Consumption and Greenhouse Gas Emissions in
Tokyo (FY 2014)
March 2017 Bureau of Environment Tokyo Metropolitan Government




Thank you very much

» Climate Change Bureau in Department of Natural
Resources and Environment (DoNRE)

» Mr. Ha Minh Chau
» Mr. Nguyén Huy Phwong
» Ms. Pham Thi Kim Ngan
» Ms. Tran Héng Lan

» GHG inventory experts of JICA short-term expert team
» Mr. FUMIHIKO KUWAHARA

» E-mail: kuwahara fumihiko@sur.co.jp







GHG Inventory Preparation
Manual
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Ms. Pham Thj Kim Ngéan
Mr. FUMIHIKO KUWAHARA
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1.1 Objective

» Method of preparation of the GHG
inventory of HCMC

» Reference document for the person related
with the preparation of GHG inventory

» Based on Global Protocol for Community-
Scale Greenhouse Gas Emission Inventories
(GPC) and 2006 IPCC Guidelines for
National Greenhouse Gas Inventories (2006
IPCC Guidelines).

1.2 Composition

Chapter 1: Introduction Basic Information, such as outlines, terms,
etc.

Chapter 2: GHG Inventory Preparation Procedure, such as schedule,

Preparation Procedure roles and responsibility, Institutional

Arrangement, etc.

Chapter 3: Calculation Methods Basic Calculation Formula, including data
collection methods

Chapter 4: Data Sources All data sources necessary for preparing
GHG inventory

Chapter 5: Calculation The concrete calculation steps in HCMC.
Chapter 6: Reporting Based on GPC The reporting form referring to the GPC.
Annex |: Data Collection Forms Data collection forms

Annex Il: GHG inventory of HCMC in GHG inventory based on GPC
2013

Annex Ill: GHG inventory based on  GHG inventory based on sectors of CCAP
the Priority Sectors in HCMC




1.3 Sector

Sector

Based on GPC.
1) Stationary energy Sector
2) Transportation Sector
3) Waste Sector
4) Industrial process and product use
(IPPU) Sector
5) Agriculture, forestry, and other land
use (AFOLU) Sector

Sub-Sector Divisions that make up a sector

Sub-categories | An additional level of categorization, such

as vehicle type, building type, and etc.
Sub-categories provide opportunities to use
disaggregated data, improve inventory
detail, and help identify mitigation actions
and policies.

1.4 Scope
» GHG inventory of city level shall consider the
Geographic Boundary. This tool is “Scope”
» Emissions are categorized by Scope as following.
» Scopes definitions for city inventories (only city

level)
Scope 1 | GHG emissions from sources located within the
city boundary
Scope 2 | GHG emissions occurring as a consequence of the
use of grid-supplied electricity, heat, steam
and/or cooling within the city boundary
Scope 3 | All other GHG emissions that occur outside the

city boundary as a result of activities taking place
within the city boundary




Source: GPC

2.1 Procedures
(Chapter 2 of Manual)

2.1 Overview

2.2 Preparation

2.3 Data Request

2.4 Data Preparation

2.5 Data Collection

2.6 Preparation of GHG Inventory
2.7 Feedback on Draft GHG Inventory
2.8 Finalizing GHG Inventory

2.9 Publishing GHG Inventory
2.10 QC

2.11 QA

vV Vv vV vV v vV v v VvVYy




Institutional Arrangement for the
GHG Inventory Preparation in HCMC

Statistical Office MONEE

8) Submission

8) Publishing of GHG
GHG inventory Inventory

10) Notification of
GHG inwentory

People’s Committee

T) Bubmission of GHG inventory

DONEE [
Final GHG

inventory

—
Data Providing Organizations

&) Finalization of GHG inventory DONEE
DOIT

; DOT
€ 5] Advice Do
) DARD

HCMC Statistical Office

4) Consultation TV

Diraft GHG
inventory

3) Preparation of draft GHG inventory QOFC

— BAWACO

( 2) Data provision Private companies (Power
plants, fuel companies)

1) Request for Data

Preparation Flow of GHG Invento

DOMNEE prepares Data Collection Forms.

v

DCOMEE sends Data Collection Forms to the Data Providing Organizations.

v

The Data Providing Organizations provide data to DONEE.

v

DOMNEE checks collected data and compiles draft GHG inventory.

v

DOMNEE sends draft GHG inventory to the Data Providing Organizations.

v

Data Providing Orgarnizations provide feedback on draft GHG inventory.

v

DONEE produces final GEHG inventory.

v

DOMNEE sends final GHG inventory to PC.

v

PC publishes final GHG inventory.




Roles and Responsibilities

_ Roles and Responsibilities

Publish GHG inventory
DONRE

Submission of GHG inventory to MONRE

Preparation of GHG inventory

Preparation, confirmation, and approval of
improvement plan on preparation of GHG inventory
Performs actual work of GHG inventory
compilation.

Responsible for inventory calculations, compiling,
and archiving and management of all data.

Quality control

Data
Providing
Organizations

Data provision

The following quality control

» Confirmation of data provided for the preparation of
the inventory.

» Responding to inquiries regarding data it has provided.

Schedule of GHG Inventory
Preparation

Preparation Year of GHG Inventory: n (even number year)
Target Year of GHG Inventory: n-2 (two year before)

For example Preparatfp_

Target Year

Relevant
Process Organizations Jan. | Feb. [ Mar. [ Apr | May | Jun. | Jul. | Aug. SQF.
Preparation DONRE ——) \
Data request DONRE —
. Data Providing

Data preparation -

Prep Organizations =
Data Collection DONRE ———)
Preparation of draft

. DONRE ——
GHG inventory
Feedback on draft GHG |Data Providin
inventory Organizations
Finalizing GHG inventory| DONRE ——)
F’ubllshlng GHG PC
inventory

12




QC (Quality Control)

» Manual includes QC method.

» QC is a system of routine technical activities
to assess and maintain the quality of the GHG
inventory as it is being compiled.

» QC is performed by personnel compiling the
GHG inventory.

» The common and fundamental QC activity on
the preparation of GHG inventory is shown in
following tables.

QA (Quality Assurance)

» Manual includes QA method.

» QA is review procedure conducted by
personnel not directly involved in the
inventory preparation process.

» Good Candidates to perform QA:
» An academic organization
» C40 Cities Climate Leadership Group

» ICLEI-Local Governments for Sustainability
» MONRE, etc.




2.2 Data Sources

(Chapter 4 of Manual)

» In Manual, all required data based on

GPC are shown.

» 4.1 Stationary Energy Sector
» 4.2 Transportation Sector

» 4.3 Waste Sector
» 4.4 |PPU Sector
» 4.5 AFOLU Sector

» The data related in HCMC are shown in

following pages.

15

Summary of Data Sources

Stationary Energy and
Transportation

_ EnergyStationary Energy

and Transportation
Stationary Energy and
Transportation

_ Stationary Energy

Waste, Stationary Energy,

Fuel consumption

Electricity consumption

SF; of electricity equipment

Cement (Kiln), Lime

Population (Domestic wastewater)

Agricultural information

Products of manufacturing industry

Municipal solid waste, Sludge, Other waste (Clinical
waste)

Wastewater

Sewage treatment plants

Electricity consumption
Electricity and fuel consumption

Electricity consumption
Number of vehicle, Ships
Livestock, Rice cultivation, Agricultural information

Land use and land use change
16




Example of Data Sources
Stationary Energy

Required Data | Data Providing Notes
Organization

Electricity EVN Data Collection Form

consumption
for 5 sub -
sector
Kerosene DOIT Data Collection Form
Fuel oil DOIT Data Collection Form
Energy Intensity Monitoring Sheet
Diesel oil DOIT Data Collection Form
Energy Intensity Monitoring Sheet
LPG Fuel Companies  Data Collection Form
DOIT Energy Intensity Monitoring Sheet
Natural Gas Fuel Companies  Data Collection Form
DOIT Energy Intensity Monitoring Sheet

Example of Data Sources
Transportation

Required Data | Data Providing Notes
Organization

Diesel oil DOIT Data Collection Form
DOIT Energy Intensity Monitoring Sheet
SCFC Data Collection Form

DOT Data Collection Form
uDC Data Collection Form
Gasoline DOIT Data Collection Form
DOIT Energy Intensity Monitoring Sheet
SCFC Data Collection Form
DOT Data Collection Form

ubC Data Collection Form




Example of Data Sources

Waste

Required Data Data Providing Notes
Organization

Amount of solid waste generated, DONRE

treated, recycled, and reused

Composition of waste going to
solid waste disposal sites

Mass of organic waste treated
by biological treatment

Mass of waste incinerated

Degree of utilization ratio of
treatment and discharge
pathway or system on domestic
wastewater

Amount of industrial waste
water

DONRE
DONRE
DONRE
National

Environment
Report

HEPZA

Data Collection Form

Data Collection Form

Data Collection Form

Data Collection Form

Data Collection Form

19

Example of Data Sources
IPPU

Required Data Data Providing Notes
Organization

Iron and steel production

Statistical Yearbook

Ferroalloy production

Total nameplate capacity of
installed equipment (circuit
breaker with SF6)

Statistical Yearbook

EVN

Data Collection
Form




Example of Data Sources
AFOLU

Required Data Data Providing Notes
Organization

Dairy Cattle Statistical Yearbook
Other Cattle Statistical Yearbook
Buffalo Statistical Yearbook
Fraction of total annual Result of the Viet Nam
nitrogen excretion managed Household Living

in manure management Standard Survey 2014
system for livestock

Information on land DONRE Data Collection Form
Harvested Area of Rice Statistical Yearbook
Area of annual crop Statistical Yearbook
Annual crop production Statistical Yearbook

Thank you very much







Basics on MRV and objectives of MRV trial

26 October, 2017

Mr. Yoshihiro Mizuno, JICA Expert Team

1. Basis on MRV

» Measurement, Reporting and Verification (MRV):

» An indispensable component of mitigation actions that all
check and report in a systematic way.

» Measurement (“M”’):

» Direct measurement using instruments and/or collection of
information and data that are necessary to calculate GHG
emission reductions of the mitigation action.

» Reporting (“R™):

» Compilation and reporting of data and information that is
collected or measured at the Measurement (M) stage.

» Verification (“‘V’):

» Checking and confirming the contents that are reported at the
Reporting (R) stage from the viewpoint of completeness,
accuracy and consistency.




2. Benefits of MRV to the city

» Enhanced clarity of project effectiveness

» The city can visualize the effectiveness and impacts of the
project, in terms of its GHG emissions and emission reductio

» Enhanced opportunity to access finance

» The mitigation project may have access to various types of
climate finance sources, including international finance

» Improved policy/ project formulation

» policy development or project planning/ evaluation can be

improved in the future - |
Measurement ‘; ]
(Calculation f ‘
Verification emission
reductions)
,

3. Objectives of MRV trial

» To develop and recommend an MRV framework
applicable at the city level in Vietham

» To assist the capacity enhancement of the
officials in HCMC on the monitoring, calculation
and reporting of GHG emission reductions of
mitigation actions

» To develop MRV manual for cities in Vietham




4. Outline of MRV trial

» Energy, transport and waste sectors were the

sectors

» Solar PV system (20kW) installation on the roof top of the p
building (Energy sector)

» Introduction of CNG Bus for Public Bus Fleet by SaigonBus
( Transport sector)

» Animal manure collection and biogas recovery at small farms
(Waste sector)

Identify & analyze mitigation
measures

Select the mitigation
measures for MRV

Develop MRV framework of
HCMC

MRYV trial for the selected
projects

Development of MRV manual

—
EEE—







Outcomes and Experiences from MRV Trial
Activity (Energy sector)

October 26, 2017

Name of presenter (Mr. Cuong)
Energy Conservation Center

\

Contents of the presentation
1. Outline of the mitigation project for MRV trial

2. Organization structure for MRV trial
3. MRV process of the MRV trial

4. Experiences and lessons learnt through MRV trial
activity




1. Outline of the mitigation project for MRV trial'

Outline of the mitigation project, including its objective, brief description of low-carbon technology, location, schedule (when the mitigation project started) will b
1 page.

» Name of the mitigation action
Solar PV system (20kW) installation on the roof top of the public building

» Objective
HCMC has a plan to achieve the target of having 1.74% of energy use coming from
renewable energy. In order to promote renewable energy generation, HCMC set the program
named “Pilot program for Supporting mechanisms of solar PV investment in Ho Chi Minh
city” to provide incentives to households and buildings that are willing to install the solar PV
system on their rooftop. Solar PV system (20kW) are installed on the roof top of the DOST's
building.

» Technology introduced under the mitigation action
Solar PV system is an electricity generation system which converts sunlight into electricity by
the use of photovoltaic (PV) modules. In general, the system also includes ancillary
equipment such as inverters in order to change the electrical current from direct current (DC)
to alternating current (AC).

2. Organization structure for MRV trial \

Organization structure of MRV trial, and roles of each organizations involved in MRV trial will be presented.
1 page.

DOST Examine monitoring reports submitted by ECC and submit it to DONRE.
(Sectoral Oversight Unit)

ECC Operate solar PV systems and monitor/provide necessary data for GHG
emission reduction calculations to DOST.




3. MRV process of the MRV trial (1) \

Define mitigation actions to MRV;
How the selected project meets the selection criteria

Criterion 1: Mitigation Potential - Whether the action contributes to reduce GHGs

The electricity generated by the solar PV system is used as a substitute for
the electricity from the grid. The electricity generated by the solar PV system
does not emit any CO2 because CO2 emission factor of the electricity is zero.

Criterion 2: Practicability of MRV - Whether the action has practical ways to MRV

The MRV of Solar PV project requires only two parameters to be monitored,
generated electricity by solar PV system and emission factor of the grid. The
monitoring for generated electricity by solar PV system is using a electricity
meter. That is daily or monthly routine operation for the owner to know the
amount of generated electricity.

Besides the above criteria, in the MRV trial, for the purpose of the SPI-NAMA \
project, the important point of selecting mitigation actions was that the action.is
on-going (under operation).

3. MRV process of the MRV trial (2) \

Develop MRV plan for a mitigation actions

Following contents of MRV plan will be explained. Less than 5 pages.

|. General information of the mitigation action

* Information on a) to d), f), g): Described in “1. Outline of the mitigation project for MRV trial”

e) Target GHG type
CO,
1) Benefits of mitigation action and contribution to sustainable
development
Social benefits: Stimulate the utilization of renewable energy,
Economic benefits: Reduce electricity cost;
Environmental benefits: Reduce air pollutants from the electric
generation plant using fossil fuel:
J) Source of funding and supporting financial scheme

HCMC support the investment cost including equipment costs and
installation cost. The name of the program is “Pilot program for
Supporting mechanisms of solar PV investment in Ho Chi Minh city”




3. MRV process of the MRV trial (2) \

Develop MRV plan for a mitigation actions

[I. Emission reduction calculation, monitoring and reporting

a) Logic of GHG emission reduction

The electricity generated by the solar PV system is used as a substitute
for the electricity from the grid.

The electricity generated by the solar PV system does not emit any CO2
because CO2 emission factor of the electricity is zero.

The emission factor of the grid electricity is 0.66 t-CO2/MWh.

Utilizing the electricity generated by solar PV system results in CO2
emission reductions.

3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

b) Methodology to calculate GHG emission reduction
ER, = BE, - PE,

BE, = EG,,, X EF g4

BE, Baseline emissions in yeary (tCO,/year)

y
EG,, Annual generated electricity by solar PV system (kWh)

EF4rig Emission Factor of the grid (tCO,/kWh)

PEy =EGp,yXEFPV: 0

PE, Project emissions in yeary (tCO,/year)

y
EG,, Annual generated electricity by solar PV system (kWh)

EF,, Emission Factor of the solar PV system (tCO,/kWh) =0




3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

¢) Estimated GHG emission reduction

11 tCO,/year

e) Monitoring period

From January 1st 2016 to December 31st 2016

f) Monitoring methods

Monitoring parameter: parameters which should be collected every year after the project starts

The value of the electric meter is read
and recorded monthly.

Recorded data is accumulated for 12
month and used for the GHG emission
reduction calculation.

Default value in official document by
MONRE is applied.

Check updated value every year and
apply the latest value where
appropriate.

Staff of Energy
Conservation Center

Staff of Energy
Conservation Center

3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

Electric
meter

dd/MM/yyyy
01/01/2016
Datalogger 02/01/2016
03/01/2016
04/01/2016
05/01/2016
06/01/2016
07/01/2016
08/01/2016
09/01/2016

10/01/2016
11/01/2016
12/01/2016

13/01/2016
14/01/2016
15/01/2016
16/01/2016
17/01/2016
18/01/2016
19/01/2016
20/01/2016

The generated electricity measured by the 21/01/2016

22/01/2016

electricity meter in daily and recorded in the data ;472016

logger.

24/01/2016
25/01/2016
26/01/2016

The recorded data was taken by the staff of ECC 27/01/2016

28/01/2016

monthly from the data logger. 29/01/2016

30/01/2016
31/01/2016

SN: 1900718424 SN: 1900718424
STP 20000TL-3CSTP 20000TL-30
1900718424 1900718424

Total yield Day vyield

Counter Analog

kWh kWh
7017.576 61.232
7068.068 50.492
7104.198 36.13
7158.687 54.489
7205.871 47.184
7254135 48.264
7313.291 59.156
7361.273 47.982
7428.632 67.359
7497.371 68.739
7554.396 57.025
7613.699 59.303
7673.509 59.81
7739.291 65.782
7798.547 59.256

7851.31 52.763
7911.386 60.076
7971.64 60.254

8026.837 55.197
8097.736 70.899
8156.276 58.54
8224.137 67.861
8291.175 67.038
8344.411 53.236
8419.009 74.598
8478.836 59.827
8523.856 45.02
8573.971 50.115
8640.601 66.63
8696.473 55.872
8766.822 70.349




3. MRV process of the MRV trial (4)

Prepare monitoring sheet and Monitoring report

Monitoring period
To

Monitoring date

Electricity generation
indicated by electric

Accumulated
electricity generation

meter (kWh amount (KWh

31-Jan-16 31-Jan-16 1,810.48 1,810.48
29-Feb-16 29-Feb-16 1,812.49 3,622.97
31-Mar-16 31-Mar-16 2,016.81 5,639.78
30-Apr-16 30-Apr-16 1,821.87 7,461.65
31-May-16 31-May-16 1,757.80 9,219.45
30-Jun-16 30-Jun-16 1,512.80 10,732.24
31-Jul-16 31-Jul-16 1,786.83 12,519.07
31-Aug-16 31-Aug-16 1,701.74 14,220.81
30-Sep-16 30-Sep-16 1,570.40 15,791.21
31-Oct-16 31-Oct-16 1,621.46 17,412.67
30-Nov-16 30-Nov-16 1,887.52 19,300.20
31-Dec-16 31-Dec-16 140490 2076440

3. MRV process of the MRV trial (4)

Prepare monitoring sheet and Monitoring report

a) Monitoring period

12 months (from January 1st 2016 to December 31st 2016)

b) Emission reductions achieved during the monitoring period
12 tCO,/5months

c¢) Process of emission reduction calculation

From 1st January 2016 to December 2016, the amount of generated
electricity by the solar PV systems has been monitored. The accumulated
electricity generation amount is 20,764.40 (kwWh).

Grid emission factor of the grid is 0.66 tCO2/MWh, referred the latest
official EF provided by MONRE in May 2016.




3. MRV process of the MRV trial (4) \

Prepare monitoring sheet and Monitoring report

BE, = EG,, X EF .44
= 20,764.40 (kWh) x 0.66 (tCO2/MWh)
= 13.7 tco /year

PE, = EG,, X EFpy
= 0o /year

ER, = BE, — PE,
=13.7—-0=13.7 yco /year

GHG Emission reduction calculation sheet for PV project

Period of monitoring:

Emission Reduction

Emission reduction ER, tCO,/year 0]
Baseline emission BE, tCO,/year 0
Project emission FE, tCO,/year 0

Inputs

Description Parameter Unit
| Amount of electricity generated in the year y

|co2 Emission factor of grid EFgid___|tco/Mwh]

3. MRV process of the MRV trial (5) \
Implement MRV and Approve MRV result

How the Monitoring Report should be reviewed and which department should be responsible for the review. How the Monitoring Report should be| submitted
to MRV Management Unit. 1-2 pages.

In the actual MRV, ECC should submit the monitoring report to DOST. DOST should
check the following elements.

« whether there is lack of information in the submitted Mitigation Monitoring
Report;

- whether there is big gap between the MRV plan and Mitigation Monitoring
Report.

After checking the monitoring report, DOST consolidates the monitoring reports
of the solar PV installation project and other mitigation actions into Sectoral
Monitoring Report and submits it to DONRE.

DONRE should examine the report in following elements;
- whether there is a lack of information/ data in the submitted Sectoral
Monitoring Report;

- whether MRV for the approved mitigation actions has been adequately
implemented in accordance with the approved MRV plan;

« whether GHG emission reduction is accurately calculated in accordance with
the approved MRV plan and whether appropriate data is applied for
calculation.

DONRE submits the report to PC with a recommendation for approval.




4. Experiences and lessons learnt through
MRV trial activity

Experiences and lessons learnt through MRV trial activity

If the project itself has already put in place their monitoring
system for the project purpose (beside climate objective), the
MRV process will be very much facilitated. Otherwise, investing a
whole system for data collection and monitoring (just for MRV
purpose) will be a burden for the project developer without any
incentives.

The definition of baseline and how to determine the baseline
should be very clear from the beginning (For example: which
default values, which grid emission factor should be used, what is
the boundary of the project emissions, etc.)

Official request from PC under the form of a policy document is a
must so that relevant stakeholders take responsibility to allocate
resources to implement MRV for selected mitigation actions.
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1. Outline of the mitigation project for MRV trial'

Outline of the mitigation project, including its objective, brief description of low-carbon technology, location, schedule (when the mitigation project started) will b
1 page.

» Name of the mitigation action
Introduction of CNG Bus for Public Bus Fleet by SaigonBus.

» Objective
HCMC invested new 21 CNG buses to operate for bus route number 27 on August 2016.
Those CNG buses promote to reduce GHG emissions and local air pollutants such as PM
(Particulate Matters).

» Technology introduced under the mitigation action

The diesel buses used for bus route number 27 were Mercedes buses, with 48 seats and 36
standing, engine is 5,958cc, vehicle weight is 9,880 tons. The CNG buses used now are
Hyundai buses, with 40 seats and 28 standing, engine is 11,149cc, vehicle weight is 10,780
tons.

Baseline: Diesel bus Project: CNG bus

?

Source: Isuzu Web site

2. Organization structure for MRV trial \

Organization structure of MRV trial, and roles of each organizations involved in MRV trial will be presented.
1 page.

DOT Examine monitoring reports submitted by MOCPT and submit it to
DONRE. (Sectoral Oversight Unit)

MOCPT Receive the monitoring data from SaigonBus, calculate GHG emission
reductions, and prepare monitoring reports. The monitoring reports
are sent to DOT. (Mitigation Implementing Entity)

SaigonBus  Operate CNG buses and monitor/provide necessary data for GHG
emission reduction calculations to MOCPT.




3. MRV process of the MRV trial (1)

Define mitigation actions to MRV

How the selected project meets the selection criteria will be explained.
Criterion 1: Mitigation Potential - Whether the action contributes to reduce GHGs

Main component of CNG is natural gas and it has low carbon content per
energy than diesel fuel. Therefore, even though efficiency of diesel engines is
slightly better than that of CNG engines, CO, emission are reduced through
replacing diesel buses by CNG buses.

Criterion 2: Practicability of MRV - Whether the action has practical ways to MRV

The MRV of CNG bus project requires only two parameters to be monitored.
The calculation formula is also simple and easy to calculate with less
parameters which are collected routinely in daily operation of bus services.

Besides the above criteria, in the MRV trial, for the purpose of the SPI-NAMA 4
project, the important point of selecting mitigation actions was that the action is
on-going (under operation).

3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

Following contents of MRV plan will be explained. Less than 5 pages.

I. General information of the mitigation action

* Information on a) to d), f), g): Described in “1. Outline of the mitigation project for MRV trial”

e) Target GHG type

CO,
1) Benefits of mitigation action and contribution to sustainable
development

Social benefits: Local people might see cleaner and safety buses then use
those buses more and more;

Economic benefits: Reduce fossil fuel (diesel), increase clean fuel (CNG),
reduce fuel cost, improve energy condition and technology transfer;

Environmental benefits: Reduce noise, air pollutants: PM, CO.

J) Source of funding and supporting financial scheme

Transport operators invest in CNG fleet with tax incentives from HCMC.




3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

[I. Emission reduction calculation, monitoring and reporting

a) Logic of GHG emission reduction

Main component of CNG is natural gas and it has low carbon content per
energy than diesel fuel. Therefore, even though efficiency of diesel
engines is slightly better than that of CNG engines, CO, emission are
reduced through replacing diesel buses by CNG buses.

b) Methodology to calculate GHG emission reduction

A simple methodology was developed for this project as below, based on
a basic emission calculation formula provided in the IPCC2006 guideline.
ER, = BE, - PE,

BEy = SFCgjeset X NCV gjeser X EF gieser X DDy X NP],y

PE, = SFCcyg/CF X NCVyg X EFcyg X DDy, X Npj

BE, Baseline emission in year y (tCO,/year)

PE, Project emission in year y (tCO,/year)

ERy Emission reduction in year y (tCO,/year)

Monitoring Parameter:

DD, : Annual average distance travelled in year y (km/year)
Npj.y : Number of CNG buses in year y

Fixed Parameter:

SFCyicser» SFCeng: Specific fuel consumption of diesel bus and CNG bus, respectively (kgZkm)
NCViese1» NCVpg: Net calorific value of diesel fuel and CNG, respectively (MJ/Zkg)

EFgiese1» EFeng: Emission factor of diesel fuel and CNG (tCO,/MJ)

CF : Correction factor for CNG specific fuel consumption

3. MRV process of the MRV trial (2)

Develop MRV plan for a mitigation actions

¢) Estimated GHG emission reduction
37 tCO,/year

e) Monitoring period
From August 15t 2016 to December 315t 2016 (The period of the MRV trial.)

f) Monitoring methods

Monitoring parameter: parameters which should be collected every year after the project starts

Parameter Method Notes
DD, - The data is provided by SaigonBus. MOCPT receives
Annual average - SaigonBus monitors distances travelled by each bus the data from
distance travelled in monthly (This is done as their routine works). SaigonBus
year y (km/year) - These data are averaged to obtain the monthly

average distance of all the buses.

Monthly average distance is calculated for 12 month
and sum up these to obtain the annual average
distance.

Npj.y The data is provided by SaigonBus.
Number of CNG buses -  SaigonBus check the number of CNG buses in the bus
in yeary fleet registry.




3. MRV process of the MRV trial (2) \

Develop MRV plan for a mitigation actions

Fixed parameter: parameters which should be fixed before the 1%t emission reduction calculation (
year after the project starts)

Determined by SaigonBus.

Determined by SaigonBus using actual driving
distance and CNG consumption for all project buses.

Default value of “2006 IPCC Guidelines for National 43.0
Greenhouse Gas Inventory”.

0.0000741

0.0000561

Set factor to correct/adjust fuel consumption 1.09
between different specifications of baseline and

project buses.: Ratio of vehicle weight of CNG bus
(10,780kg) to diesel bus (9,880kg)

3. MRV process of the MRV trial (3) \

Collect/measure and record data (Monitoring)

Contents of monitoring activity will be explained in detail (how the monitoring data was obtained). Photo of monitoring activity should be shown
ossible. 1 or 2 pages.

Number of parameters to be monitored are only two as described in slide ¢
1. Annual average distance travelled in year y (km/year)
2. Number of CNG buses in year y

These data are secondary data and not newly monitored for this project. The
are routinely monitored and recorded in the bus fleet datasets for the purpose
of daily operation of buses.




Completed monitoring sheet that'shows the a

3. MRV process of the MRV trial (4) oz i

explained within 2 pages.

Prepare monitoring sheet and Monitoring report 2) Monitoring petigd

b) Emission reductions-achieveddurin
period

Images of the monitoring sheet ¢) Process of emission reduction calcula
August 2016
5124.8 2,046.76 5103.7 1,924.39
5273.2 2,046.96 4872.5 2,031.96
- 4932.8 1,899.43 13 5020.9 1,882.21
4 4925.6 2,041.70 14 5314.3 2,126.86
5 4309.7 1,690.80 15 4882.8 1,786.52
6 4915.3 1,867.34 16 4760.8 1,761.72
[ 4946.7 1,928.23 17 5079.5 2,152.46
8 5209.8 1,922.84 18 4696.9 1,817.53 Images of the monitoring report
[To 4974.5 1.993.05 19 5153.7 1.906.62
10
' Total
 —— I

Mitigation Monitoring Report
for Climate Change Mitigation Actions
in Ho Chi Minh City

Hame of mitigation action:  Introduction of CHG Bus for Public

Bus Fleet by Saigonius
monitoring period: August 1% 2006 to March 317 2017

Center for
Entity: Publc Transport {MOCHT)

Sectoral Oversight Unitfs):  Depariment of Transport {DO7)

‘i——

Subsmission date: DD/MMYYYY

3. MRV process of the MRV trial (4) \

Prepare monitoring sheet and Monitoring report

a) Monitoring period
From August 15t 2016 to December 315t 2016. (The period of the MRV trial)

b) Emission reductions achieved during the monitoring period
10 tCO,/5months

c¢) Process of emission reduction calculation

Annual average distance travelled (DD,) is 23,225 km for 5 months,
determined based on monitored data of 20 CNG buses from August 2016 to
December 2016.

Specific fuel consumption of diesel bus (SFCg) is 0.290, determined based on
fuel consumption of B80 diesel buses 34.5 liter/100km and density of diesel
0.84 kg/liter.

Specific fuel consumption of CNG bus (SFCp;) is 0.365, determined based on
monitored data of 20 CNG buses.




3. MRV process of the MRV trial (4) \

Prepare monitoring sheet and Monitoring report

Emission reductions for 5 months are calculated as follows:

BE, = SFCgp X NCV gjese1 X EF gjeset X DDy X Npj,,
=0.290 X 43.0 X 0.0000741 x 23225 x 20
=429 {co /year

PE, = SFCp;/CF X NCV¢ng X EFcyg X DDy, X Npj,,
=0.365/1.09 x 48.0 x 0.0000561 x 23225 x 20
=419 ¢ /year

2

ER, = BE, — PE,
=429 — 419 = 10 ¢¢cQ /year
2

3. MRV process of the MRV trial (5) \
Implement MRV and Approve MRV result

How the Monitoring Report should be reviewed and which department should be responsible for the review. How the Monitoring Report should be| submitted
to MRV Management Unit. 1-2 pages.

In the actual MRV, MOCPT should submit the monitoring report to DOT. DOT

should check the following elements.

« whether there is lack of information in the submitted Mitigation Monitoring
Report;

- whether there is big gap between the MRV plan and Mitigation Monitoring
Report.

After checking the monitoring report, DOT consolidates the monitoring reports of
the CNG project and other mitigation actions into Sectoral Monitoring Report and
submits it to DONRE.

DONRE should examine the report in following elements;

« whether there is a lack of information/ data in the submitted Sectoral
Monitoring Report;

- whether MRV for the approved mitigation actions has been adequately
implemented in accordance with the approved MRV plan;

« whether GHG emission reduction is accurately calculated in accordance with
the approved MRV plan and whether appropriate data is applied for
calculation.

DONRE submits the report to PC with a recommendation for approval.




4. Experiences and lessons learnt through \
MRV trial activity

Advantages and disadvantages through MRV trial activity

Advantages:

- Saigon Bus is implementing entity, necessary data is daily
monitoring data, support management activity of the company.

- Technical staff of Saigon Bus was trained all skills in collecting,
assessing data and calculating the emission.

Disadvantages:

- MRV trial for 20 CNG buses if want to multiple should have
sufficient resources.

- In order to multiply MRV activities in transport sector, technical
staffs should have training to know how to develop methodology and
model to calculate GHG emission reduction.

4. Experiences and lessons learnt through \
MRV trial activity

Experiences and lessons learnt through MRV trial activity

Operator:

Needs to monitor and collect specific data for each vehicle in order
to prepare for next steps.

MRV implementing entity:
- Check data submitted by Operator.

- Consolidat, assess data - Calucate the GHG emission, Propose and
submit Mitigation Monitoring Report.

Sub-sectoral Oversight Unit and MRV Management Unit:

Needs to have knowledge about transport sector in order to check
and approve reports submitted by implementing entity.
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1. Outline of the mitigation project for MRV trial'

» Name of the mitigation project
Animal manure collection and biogas recovery at small farms

» Objective
To increase the production efficiency of household-based livestock producers and to reduce
the environmental impact of livestock production such as on local water and air pollution by
installing bio-digesters at small farms.

» Technology introduced under the mitigation action

Bio-digesters installed at livestock farms have the capacity of 7 m3 or 9 m3 and they collect
animal manure to generate biogas. Collected biogas is used by farmers for cooking purpose
(3 hours usage per day on average). Total number of biodigesters installed is 844. Average
number of livestock (swine) per household is 45.

Baseline GHG emissions: Project GHG emissions:
e CH, from animal manure * CH, leakage from bio-digester
* CO, from combustion of LPG

o <)

o]

2. Organization structure for MRV trial \

I'HCMC
! MRV Authorization Unit o
HCMC

People’s Committee

I

MRV Management Unit
DONRE

MONRE

Measurement

Sectoral Oversight
Unit
DARD

Reporting

Mitigation reesaensa .
Implementing : :

Entity
m LIFSAP 0 -------------------- =

DARD Sectoral Oversight Unit of MRV
Examine monitoring report submitted by LIFSAP and submit it to DONRE.

LIFSAP* Mitigation Implementing Entity of MRV
Perform monitoring activity, GHG emission reduction calculation,
coordination with data holders (farmers), preparation and submission of
Mitigation Monitoring Report.

* LIFSAP: Livestock Competitiveness and Food Safety Project




3. MRV process of the MRV trial (1) \

Define mitigation actions to MRV

The mitigation project meets the project selection criterion as follows.
Criterion 1: Mitigation Potential (Whether the action reduces GHGES)

The project reduces GHGs by recovering and utilizing biogas for
heat generation at small farms.

CH, is reduced by stopping disposal of animal manure on the field.
CO, is reduced by displacing LPG consumption by bio-digesters.

Criterion 2: Practicability of MRV
(Whether the action has practical ways to MRV)

Similar projects (animal manure collection and biogas use) are
taking place in many countries and MRV-ed.

Methodologies that specify necessary parameters to be monitored
and formulas to calculate GHG emission reductions are widely used:

Project implementer is able to obtain necessary data through th 3
existing monitoring system set up by LIFSAP.

3. MRV process of the MRV trial (2) \

Develop MRV plan for mitigation actions

MRV Plan of the mitigation project was established as follows.

I. General information of the mitigation action

Target GHG type

CO, and CH,
Benefits of mitigation action and contribution to sustainable
development

Social benefits: improve environmental awareness by local farmers

Economic benefits: improved production of livestock, fuel cost saving
by farmers

Environmental benefits: improved local air and water condition

Source of funding and supporting financial scheme

Part of the cost for purchasing and installing biodigesters was
supported by World Bank.




3. MRV process of the MRV trial (2)

Develop MRV plan for mitigation actions (cont’d)
[I. Emission reduction calculation, monitoring and reporting

a) Logic of GHG emission reduction

CH, emission is avoided through collecting and utilizing animal manure
that would be disposed of at the field and decomposed.

CO, emission is reduced through displacing the use of fossil fuels (LPG) for
household cooking with biogas.

b) Methodology to calculate GHG emission reduction

Internationally acknowledged and widely used methodologies were referred to
(CDM methodologies).

ER, = BE, — PE,

EF(y X N
BEl,y = Z—( (Ti03 (T)) X GWPCI.”,

BE,), = Y. BG p;,x NCV X EFp;,, x 1/10°
PE,=0.1x BE,,

ER, Emission reduction in year y (ton-COpeqyivaient/ YeQr)

BE, Baseline emission in year y (tCO,./year)

BE;, CH, emission at baseline case from disposed animal manure (tCO,./year)
BE,, CO, emission at baseline case from the consumption of LPG (tCO,./year)
PE, Project emission in year y (tCO,./year)

3. MRV process of the MRV trial (2)

Develop MRV plan for mitigation actions (cont’d)

¢) Estimated GHG emission reduction

6,862 tCO,./year

d) Monitoring period
1 January 2017 to 31 March 2017 (period of the MRV trial)

e) Monitoring methods

Monitoring parameters: parameters which will be collected every guarter

Parameter Monitoring method
N e Data will be provided by sample livestock farmers that yields
Number of head of average number of livestock head per household.

livestock (swine) Collected data will be compiled by technical staff of LIFSAP.
e Number of samples should be large enough to represent the whole
target households. Considering the large size of the target group
and difficulty of frequent data collection, this data will be

monitored every 3 month.

BGp,,y « Data will be calculated based on the average capacity and quantity
Quantity of fuel consumed of cooking device used by target households, and average daily
by household instead of cooking hours per household.
using biogas (kg/year) Above information should be collected by interview survey from
the sample households. Sample size should be large enough to
represent the entire target group.




3. MRV process of the MRV trial (2) \

Develop MRV plan for mitigation actions (cont’d)

Fixed parameters: parameters which will not be monitored or collected

Default value (IPCC Guidelines): value
for more than 28°C average annual 7 kg CH,/ head/ year
temperature is applied.

Default value (IPCC Guidelines) 25

Default value (IPCC Guidelines): value

for LPG is applied. 47.3 MJ/ kg

Default value (CDM methodology):

value for LPG is applied. 63.1 t-CO,/MJ

3. MRV process of the MRV trial (3) \

Collect/measure and record data (Monitoring)

¢ In accordance with the methodology, trial monitoring was conducted w
necessary data for GHG calculation was collected.

o Parameters that need be monitored are the followings as specified in the
methodology:

» Number of head of livestock (swine) (head)
» Quantity of fuel consumed by household instead of using biogas (kg/year)

o Above data was collected from sample livestock farmers (GAP households) b
technical staff of LIFSAP.

o Data collection was conducted using the existing monitoring work under
LIFSAP project to minimize the work and cost for monitoring.




3. MRV process of the MRV trial (4) \

Prepare monitoring sheet and Mitigation Monitoring Report

Result of monitoring including GHG emission reduction information was
compiled into a designated format of Mitigation Monitoring Report.

3. MRV process of the MRV trial (4) \

Prepare monitoring sheet and Mitigation Monitoring Report (cont’d)

a) Monitoring period
From 1st January 2017 to 31 March 2017

b) Emission reductions achieved during the monitoring period

1,716 tons-COy._equivatent (fOr the above 3-month monitoring period)

c¢) Process of emission reduction calculation

» Total number of livestock (swine) was estimated by determining the
average number of livestock per household (45 heads for the 3-month
monitoring period). Average number was determined based on monitored
data of sample households from January to March 2017.

» Quantity of LPG that was displaced by household by using biogas was
estimated based on the survey of sample households on the daily hours of
cooking using biogas. '




3. MRV process of the MRV trial (4)

Prepare monitoring sheet and Mitigation Monitoring Report (cont’d)

Emission reductions for 3 months are calculated as follows:

_ v (EFq)xNe)
BEl,y - ZT 103

BE;, = BG pj,x NCV x EFp;,, X 1/10% = 844x349.7x47.3x 63.1 / 10°= 881

X GWPcha =844x7x45/103x 25 = 6,647

PE, = 0.1x BE,,, =0.1x 6,646.5 =665
BE, = BE;, + BE,, = 6,647 + 881.03 = 7,527
_ Emission Reduction

ERy - BEy - PEy Description Parameter Unit Value
Emission reductions ER, tCO, lyear 6,863

= 7;52 7 - 665 Emission reductions (for 3-month monitoring period) ERy tCO,, 1,716
Baseline emissions BE, tCO,./year 7,527

= 6,863 (tCOZ-e/ yeal‘) Baseline emissions (CH;) from disposed animal manure BE,, tCO, lyear 6,647

Baseline emissions (CO,) from the consumption of fossil fuels BE,, tCO,.lyear 881
= 1'716 (tCOZe/ 3'm0nth5) Project emissions FIE, tCO,./year 665

Inputs

*Input only orange ce

Description Parameter Unit Value Data source
Number of head of livestock (swine) N head 37,980|Monitored
Quantity of fuel consumed by household instead of using biogas  |BG 5, kglyear 295,147|Monitored

L . kg CH,/
Methane emission factor for livestock EFm 7|Methodology default
head/ year

Global Warming Potential of methane GWPcua 25|IPCC Guidelines
Net calorific value of fuel that would be used for cooking instead of NGV MU/ kg 47.3IPce Guidelines
biogas
CO, emission factor of fuel that would be used for cooking instead of IPCC Guidelines
biogas EFen -CO/MI o (value for LPG)

3. MRV process of the MRV trial (5)
Approve MRV result

In the actual MRV, LIFSAP will submit the completed Mitigation Monitoring
Report to DARD for review and check.

DARD will then check the following elements.

whether there is a lack of information in the submitted Mitigation Monitoring
Report;

whether there is a significant gap between the approved MRV Plan and the
submitted Mitigation Monitoring Report.

After checking the Mitigation Monitoring Report, DARD will consolidate the
monitoring reports of the LIFSAP project and other mitigation actions in the
concerned sector into the Sectoral Monitoring Report and submits it to DONRE.

DONRE will then examine the Sectoral Monitoring Report from the following
perspectives;
whether there is a lack of information/ data in the submitted Sectoral
Monitoring Report;
whether MRV for the approved mitigation action has been adequately
implemented in accordance with the approved MRV Plan;

whether GHG emission reduction is accurately calculated in accordance with
the approved MRV Plan and whether appropriate data is applied for calculation.

DONRE then submits the report to PC with a recommendation for approval.




4. Experiences and lessons learnt through \
MRV trial activity

Advantages and disadvantages of MRV trial activity

Advantages
Enthusiastic support of GAP -group leaders

Full support of JICA short-term experts and Vietnamese experts
during the implementation of MRV trial

In the calculation process, the parameters were selected by the
experts so the data collection and calculation were more easier.

Disadvantages

There should be expense for GAP-group leaders during the survey.

Parameters and equations for calculation were still complicated. If
not simplify some parameters, the investigation and calculation

process will be very difficult and MRV can not be implemented
successfully in state agencies/organizations.

4. Experiences and lessons learnt through \
MRV trial activity

Experiences and lessons learnt through MRV trial activity

MRV implementing entity:
- Identify clearly baseline emissions and project emissions

- Apply methodologies that have been widely applied around the
world to indicate the parameters to be monitored and the formulas
for calculating GHG emission reduction.

- Do calculation
Sectoral oversight unit and MRV management unit:

It is necessary to have knowledge of the relevant fields in order to
verify the reports issued by the implementing entities.




Operational Manual for MRV on City-level
Climate Change Mitigation Actions

26.10.2017

Mr. Yoshihiro Mizuno, JICA short term experts

Mr. Phuong Nguyen, Climate Change Bureau

(1) Purpose of this manual

guide local governments (provinces and municipalities) in Vietnam to
initiate Measurement, Reporting and Verification (MRV) of climate
change mitigation actions. It describes the methods and procedures to
implement MRV.

provides formats that can be used for effective MRV and case studies
on MRV for several mitigation actions.

This manual was developed based on the experiences from the MRV
trials in Ho Chi Minh City (HCMC) conducted under the Project to
Support the Planning and Implementation of NAMAs in a MRV Manner
(SPI-NAMA) in which six mitigation actions from energy, transport and

waste sectors were MRV-ed. 4

(2) Recommended readers

The officials of HCMC who are involved in planning, implementat
and evaluation of climate change mitigation actions.

The officials of other local governments intending to initia




- Law on Environmental Protection No: 55/2014/QH13;

- Resolution 24/NQ-TW: Active response to climate change, improvement
of natural resource management and environmental protection;

- Decision No. 2139/QD-TTg of December 5, 2011: Approving the national
strategy for climate change;

- Decision No. 1393/QD-TTg of September 25, 2012: Approving the
national strategy on green growth;

- Decision No. 1474/QD-TTg of October 5, 2012: Issuance of the national
action plan on climate change period 2012 - 2020;

- Decision No. 2053/QD-TTg of October 28, 2016: Promulgating the plan to
implement the Paris Agreement on Climate Change; and

- Decision No. 1775/QD-TTg of November 21, 2012: Approval of the
project of greenhouse gas emission management

1. Chapter 1- Introduction

2. Chapter 2 - Basic MRV framework

3. Chapter 3 - MRV process
A. Determining mitigation actions to MRV
B. MRV implementation
C. Approve MRV results




Chapter 2 - Basic MRV framework

Pages: 4 - 10

Brief summary of Chapter 2

Chapter 2 presented the method to identify scope for mitigation action
MRV and explained basic MRV framework for a city, showed responsibilit
of each related agency in this MRV framework

\

2.1 Defining scope of mitigation actions to MRV in the city

Approach 1

If a city ALREADY HAS its own city-wide plan related to climate change, (e.g. ¢
change master plan, mitigation action plan), the city can employ that plan. Because
a plan usually contains major actions related to GHG emission reduction or prevent
the city.

Approach 2

If a city DOES NOT HAVE such a plan or strategy yet, a plan yet, the city can set
sectors that are identified as major GHG emission sources in the city as the scope
mitigation actions to MRV




Chapter 2 - Basic MRV framework \
2.2. Setting up MRV Framework for the city

MRV Authorization Unit

I

MRV Management Unit

/:' \ <
Sectoral Sectoral
Oversight Unit

Oversight Unit
/s \ /s

|

RN

Mitigation Mitigation Mitigation Mitigation Mitigation
Implementing | | Implementing Implementing | | Implementing || Implementing
Entity Entity Entity Entity Entity

—P :Report = = = P :Consult/feedba

Chapter 2 - Basic MRV framework
Draft MRV framework for HCMC

MRV Authorization
Unit

HCMC People’s Committee

Department of Natural
Resources and Environment

MRV Management
Unit

Various oversight
departments in HCMC

Sectoral Oversight
Units

Mitigation
Implementing Entities

Various companies and
organizations that
implement mitigation
actions in HCMC




Chapter 2 - Basic MRV Framework
Sectoral Oversight Units

HCMC’s Mitigation
Sectors Sectoral Oversight Units of HCMC

(CCAP-based)

Urban planning Department of Architecture and Planning

Energy Department of Industry and Trade (DOIT)
Transport Department of Transport (DOT)

Industry Department of Industry and Trade (DOIT)
Water management Department of Transport (DOT)

Waste management Department of Natural Resources and Environment (DONRE)
Construction Department of Construction (DOC)

Health Department of Health

Agriculture Department of Agriculture and Rural Development (DARD)

Tourism Department of Tourism

Chapter 3 - MRV process

Pages: 11 - 35

Brief summary of Chapter 3
Chapter 3 provides steps by steps to implement MRV.

- Methodology and criteria to identify mitigation actions
MRV

- Implement MRV (Monitoring, Reporting, Verification)




Chapter 3. MRV process

A. Determine
mitigation actions to
MRV
(Section 3-1)

N

“-1. Take stock of mitigation actions to MRV and develop MRV Plan

(3-1-1)
A-2. Review Mitigation Actions List and MRV Plans (3-1-2)
A-3. Review Sectoral Mitigation Actions List and MRV Plans (3-1-3)
A-4. Approve Draft Mitigation Actions List and MRV Plans  (3-1-4)
Q-S. Update database on mitigation actions to MRV (3-1-5)

B. Implement MRV
(Section 3-2)

[B—l. Collect/measure and record data (3-2-1)
B-2. Calculate GHG emission reductions (3-2-2)
B-3. Prepare Mitigation Monitoring Reports (3-2-2)

\3-4. Review and submit Sectoral Monitoring Report (3-2-3)

s

C. Approve MRV
result
(Section 3-3)

C-1. Consolidate Sectoral Monitoring Reports (3-3-1)
C-2. Approve MRV Reports (3-3-2)
C-3. Update database on mitigation actions to MRV (3-3-3)

Chapter 3. MRV Process

. e . . B. Implement C. Approve MRYV result
Procedure | A, Determine mitigation actions to MRV I\EI’RV PP
Month Jan to Dec JantoDec! Jan | Feb ! Mar ! May ! Jun
MRV i i i i
IAuthoriza- ‘:I . Cc-2
. : Mitigation Actions A-4 N
tion Unit List & MRV Plans ][ Check & Approve ]p MoR:ng:ng ] Check & Approve ]
\ p
MRV i ,i ) i V
m‘airt\agement A3 A5 | i c-1 i Cc-3
Review & Data- i Review & i Data-
Submit base ' Submit ' base
Sectoral ' i i i
Oversight i i i i
Units A-2 ! B-4 ! ! !
Review & '] Review & : : :
Submit i : i i i
Mitigation /]\ i : : :
Implement- i i i i
e eries Identif\;A ; Submit ] ( B18&2 i B-3 i i i
% Monitor- p{Submit ' ' '
s J L




Chapter 3. MRV process

3-1. Determining mitigation actions to M

3-1-1. Take stock of mitigation actions to
and develop MRV Plan

Pages: 13 - 26

This part instruct implementation entities to develop mitigation
action list and MRV Plan

Step 1 Preparing a long list of mitigation actions

Step 2 Asses actions in accordance with the pre-defined criteria

Step 3 Select the actions to MRV and develop the Mitigation Actions Lis

Chapter 3. MRV process

3.1. Determining mitigation actions to MRV

Responsible organization
Mitigation Implementing
Entities

Take stock of mitigation actions to MRV and develop MRV Plan

Step 1: Prepare a long list of potential mitigation actions

Step 2: Assess mitigation actions in accordance with the pre-
defined criteria

Criterion 1: Mitigation Potential - Whether the action contributes to
reduce GHGs

Criterion 2: Practicability of MRV - Whether the action provides
practical ways to MRV

Step 3: Select the actions and develop the Mitigation Actions List

Entity A MRV
Entity A MRV
Entity A Non-MRV

Entity A MRV




Chapter 3. MRV process

3.1. Determining mitigation actions to MRV

Prepare MRV plan

Responsible organization

\

Mitigation Implementing
Entities

I. General information on the mitigation action
a) Name of the mitigation action
b) Involved organizations and their roles
c) Objectives
d) Technology introduced under the mitigation action
e) Target GHG type
f) Location
g) Timeframe
h) Cost of mitigation action
i) Benefits of mitigation action and contribution to sustainable development
j) Source of funding and supporting financial scheme

k) Information on international market mechanisms

. Emission reduction calculation, monitoring and reporting
a) Logic of GHG emission reduction
b) Methodology to calculate GHG emission reduction
c) Estimated GHG emission reduction
d) Organizational structure for monitoring and reporting
e) Monitoring period

f) Monitoring methods

Chapter 3. MRV process

3.1. Define mitigation actions to MRV

Prepare MRV Plan

Table 3-3 Major contents of methodology for GHG emission reduction calculation

Contents Outline

Aoplicabil A methodology contains description/ explanation on what
pplicability
types of mitigation actions can use the methodology.

Description on how GHG emission is reduced through the
Logic of emission reduction
mitigation action.

Formulae of emission Description on calculation formulae for the baseline and project
reduction calculation emissions as well as emission reductions.
Monitoring method of Description on the method for measurement/collection of each

necessary data for emission | parameter in the formulae for calculating the baseline/project

Responsible organization

\

Mitigation Implementing
Entities

reduction calculation emissions and emission reductions.
Table 3-4 Sources of existing methodologies
Title Reference
Baseline emissions Intergovernmental Panel on Climate Change http://www.ipcc-
without mitigaﬁ"j’_ actions (IPCC) nggip.iges.or.jp/public/2006gl/index.html
s - -7 Clean Development Mechanism (CDM) http://cdm.unfccc.int/methodologies/index.h]
@ e ml
é) o Emission reductions Greenhouse Gas Protocol: http://www.ghgprotocol.org/standards/proje
w S achieved by GHG Protocol for Project Accounting ct-protocol
0] , mitigation actions
I International Finance Corporation (IFC) http://www.ifc.org/
© Greenhouse Gas Reduction Accounting
P :szgerﬁ‘nieé";j;ilogsﬁons Guidance for Climate Related Projects
e i Gold Standard http://www.goldstandard.org/
I I Joint Crediting Mechanism (JCM) http://www.jcm.go.jp
: Time Japan International Cooperation Agency (JICA) | http://www.jica.go.jp/english/our_work/clima

te_change/mitigation.html

Japan Bank for International Cooperation (JBIC)

http://www.jbic.go.jp/en/efforts/j-mrv




Chapter 3. MRV process
3-1. Determining mitigation actions to

3-1-2. Review Mitigation Actions List and
Plans

Page: 24

This part presented processes and criteria for Sectoral
Oversight Units to review/check the mitigation actions list
and MRV Plan 4

Chapter 3. MRV process Responsible organization:

3.1. Determining mitigation actions to MRV Sectoral Oversight Unit

Review Mitigation Actions List and MRV Plans

Sectoral Oversight Unit examines and submitted b
Mitigation Implementing Entities.
The example viewpoints of examination are as follows.
Whether there is lack in the submitted list/ detailed information
Whether the target, procedure and timing for MRV are clearly stated
Whether the target project can be expected to have GHG emission reductions
Whether the target project compliance with upstream, guiding plans/strategies
Whether the target project is MRV-able

Sectoral Oversight Unit compiles all
Sectoral Mitigation Actions List and MRV Plans and submits it to MRV Management Uni

Table 3-5 Image of compiled Sectoral Mitigation Actions List /
Name of Sectoral Mitigation
Sector mitigation Oversight | Implementing Location
action Unit Entity

MRV/
Non-MRV

2
o

MRV
Entity A MRV
Non-MRV
MRV
MRV
Energy Unit AA Entity B MRV
MRV
Non-MRV
Entity C MRV
Entity D Non-MRV

oo |N|o|u|s|w|N]|e

s
flo




Chapter 3. MRV process
3-1. Determining mitigation actions to M

3-1-3. Review Sectoral Mitigation Actions L
and MRV Plans

Page: 25

This part presented process and criterion for MRV
Management Unit to check mitigation actions list by sectors
and MRV Plans submitted by Sectoral Oversight Units.

Review Sectoral Mitigation Actions List and MRV Plans

Chapter 3. MRV process Responeble Organation:
3.1. Determining mitigation actions to MRV anageme

MRV Management Unit thoroughly examines
submitted by Sectoral Oversight Units.
The example viewpoints of examination are as follows.
Whether there is lack in the submitted list/ detailed information
Whether the target, procedure and timing for MRV are clearly stated
Whether the target project can be expected to have GHG emission reductions
Whether the target project is MRV-able
By the end of April, MRV Management Unit compiles all

that will be MRV-ed in the next fiscal year, and submits it to
MRV Authorization Unit with a recommendation for approval

Table 3-6 Image of Mitigation Actions List

Name of Sectoral Mitigation Year of
Sector mitigation Oversight | Implementing Location addition to
action Unit Entity the list

2016 MRV
Entity A 2016 MRV
2017 Non-MRV

MRV/
Non-MRV

2
o

2016 MRV
nergy Unit AA . 2016 MRV
Entity B

2017 MRV

2017 Non-MRV
Entity C 2016 MRV
Entity D 2017 Non-MRV
MRV

o [N|o v ]|s wn |
m

©

-
S}

Entity E

-
[

Non-MRV
Entity F MRV
Entity G MRV
Unit CC Entity H MRV

Transport Unit BB

-
N

-
w

Waste

s e
S




Chapter 3. MRV process
3-1. Determining mitigation actions to M

3-1-4. Approve Mitigation Actions List and
MRV Plans

Page: 26

This part presented procedure for the MRV Authorization U
to approve the mitigation actions list and MRV Plan submit
by the MRV Management Unit.

Chapter 3. MRV process
3-1. Determining mitigation actions to M

3-1-5. Update database on mitigation actio
to MRV

Page: 26

This part presented procedure for the MRV Management Uni
to update database on mitigation actions to MRV




Responsible Organization :

Chapter 3. MRV prOCGSS MRV Authorization Unit
3.1. Determining mitigation actions to MRV

Approve Mitigation Actions List and MRV Plans

By the end of May, after receiving the and
with a recommendation for approval, MRV Authorization Unit approves it as a
and

By the end of June, MRV Authorization Unit notifies the
and through MRV Management Unit to Sectoral Oversight Units

Responsible Organization:

.. ) ) MRV Management Unit
Update database on mitigation actions to MRV &

MRV Management Unit updates the database on mitigation actions to include t

and
Sectora . Emission Emission
Ngr_ne (?f | Mltlgatlor_1 Locatio Ye:a.r ol MRV/ reduction reduction
No. Sector mitigatio . Implementing addition to . .
. Oversig ; n i, Non-MRV  inyear 1 in year 2
n action . Entity the list
ht Unit
Total - - - - - - - XXXX XXXX

Chapter 3. MRV process

3-2. Implement MRV

3-2-1. Collect/measure and record data
(Monitoring)

Pages: 27-32

This part presented procedure for the Mitigation

Implementation Entities to conduct monitoring includes
Instruction to prepare monitoring sheet and calculation she
and implement monitoring.




Chapter 3. MRV prOCeSS Responsible orgalization:

3.2 Implement MRV Mitigation Implementation
Entities

Collect/measure and record data (Monitoring)

The Mitigation Implementing Entities conduct monitoring in accordan
with respective MRV Plan, and prepare Monitoring Sheet eve
determined period such as monthly/ quarterly/bi-annually.

Monitoring activity needs to be carried out using the designated method
procedure and period described in the respective approved MRV plan.

The Mitigation Implementing Entity monitors (through either direct
measurement (monitoring) of parameters or data collection from
operators such as bus companies) and collects all data (such as CO2
emission factors) that is necessary to calculate GHG emission reductions

The Mitigation Implementing Entity inputs all the collected and measured
data and information into the Monitoring Sheet.

The Monitoring Sheet and GHG emission reduction calculation sheetd
to be prepared for each mitigation action. The monitored data
measurement method/ procedure are needed to be determing
implementing the monitoring activity.

Chapter 3. MRV process \
3.2 Implement MRV

Prepare monitoring sheet Monitoring sheet

Table 3-8 Basic contents of Monitoring sheet
I. Information on the mitigation action Monitoring (Measurement) Sheet for Solar PV project

a) Name of the mitigation action Project title

b) Sector Name of the site

Name/ No. of the Monitoring Meter
Starting date of Monitoring

d) Sectoral Oversight Unit Name of the person in charge

c) Mitigation Implementing Entity

e) Name of the site

Monitoring period Electricity generation amount Accumulated electricity

II. Results of monitoring From © date | icated by electric meter (KWh)|  generation amount (kWh)

a) Monitoring year

b) Monitoring month

c) Creation date

d) Name of the person in charge

e) Monitoring results

) Monitoring period




Chapter 3. MRV process
3.2 Implement MRV

Conduct monitoring

Jan, Monitoring data
Monitoring (Measurement) Sheet for Solar PV project | GHG Calculation Sheet

::::::::::

] MOMOING (Mo Fe b' on |t0r| ng data GHG Emission reduction calculation sheet for PV project
sanf e I
e Ttori ; Period of monitoring:
["ame I Monitoring (Measurement) Sheet for Solar PV project | g:
Nerme
N::“l: IIIIIIIII 1 1 Parameter | Unit Emissions
] wonioring weasore. Dec, Mlonitoring data
| Baseline emission
— : Project emission
— Inputs
— D ata Description | Parameter Unit
—] 1  wonioringperiod [ | Elecuicity generation amount |  Accumulated electricity [Amount of electricity generated in the year y EGP) hiyear
— I Fom | o | = |ndcaledbyelcric meter (GWh) () . t CO2Emissionfactorofgid  [EFgrid___|icO,/MWh
9
- 1 inpu
9

Chapter 3. MRV process
3-2. Implement MRV

3-2-2. Prepare and submit Mitigation
Monitoring Reports

Pages: 30-32

This part presented the procedure and instruction for the
Mitigation implementation Entities to prepare and submit’
Mitigation Monitoring Report




3.2 Implement MRV

|

Chapter 3_ MRV proceSS Responsible Organization:

Mitigation Implementation
Entities

Prepare and submit Mitigation Monitoring Reports

The Mitigation Implementing Entities prepare the Mitigation
Monitoring Report using the data of the Monitoring Sheet and =
results of GHG emission reduction calculations.

General information of the mitigation action are also described in
the Mitigation Monitoring Report.

The Mitigation Implementing Entities calculates the GHG emission
reduction for the mitigation action to MRV once a year using the
data contained in the Monitoring sheets and GHG emission
calculation sheet.

The Mitigation Implementing Entities submit the Mitigation
Monitoring Report to the Sectoral Oversight Unit by the end of 4
January (once a year).

Table 3-9 Contents of Mitigation Monitoring Report

I. Monitoring period

1. Emission reductions of the monitoring period

IIl. Processes of the emission reduction calculation

Chapter 3. MRV process
3-2. Implement MRV

3-2-3. Review and submit Sectoral Monitorl
Report

Page: 31

This part presented procedure and instruction for the Secto
Oversight Unit to check mitigation monitoring report and
consolidate into sectoral monitoring report.




\

Responsible organization:
Sectoral Oversight Unit

Chapter 3. MRV process
3.2 Implement MRV

Review and submit Sectoral Monitoring Report

The Sectoral Oversight Unit thoroughly reviews the submitted
Mitigation Monitoring Reports. Following elements should be
considered in examining the reports:

Whether there is lack of information in the submitted

Whether there is big gap between MRV plan and Mitigation
Monitoring Report

The Sectoral Oversight Unit ———
i —
'I h M' N o M H H R & . Sectoral Monitoring
compiles the Mitigation Monitoring Reports to tgaton vontring gt ™ e

develop the Sectoral Monitoring Report and the o
submits it to the MRV Management Unit by %
the end of February (once a year). bongtan

Chapter 3. MRV process
3-3. Approve MRV result

3-3-1. Compile Sectoral Monitoring Reports
Pages: 33-35

This part presented procedure and instruction for the MRV
Management Unit to evaluate the Sectoral Monitoring repor
and compile into MRV Report and submit to MRV Authorizati
Unit.




Chapter 3. MRV process LResponsiMe orgozation:

3.3. Approve MRV result MRV Management Unit

Compile Sectoral Monitoring Reports

» The MRV Management Unit examines Sectoral Monitoring Reports submitted by Sector:
Oversight Units. The example viewpoints of examination are as follows:

» Whether there is lack of information/data in the submitted Sectoral Monitoring
Report.

» Whether the MRV for the approved mitigation actions has been adequately
implemented in accordance with the approved MRV Plan.

» Whether GHG emission reduction is accurately calculated in accordance with
approved MRV Plan and whether appropriate data is applied for the calculatio

» The MRV Management Unit compile the Sectoral Monitoring Reports of the year sub
by all Sectoral Monitoring Reports into the MRV Plan.

» By the end of March, the MRV Management —
. . Monitori
Unit submits the MRV Report to Re‘;‘l‘ﬂ":f“g |:{>.
PR . Sectoral consolida
the MRV Authorization Unit. o AT ::5
Sectoral
Monitoring ﬂ
Report of Sectoral
Sectoral Monitoring
Oversight Unit B | Report of
Sectoral
Oversight Unit C

Chapter 3- MRV process [Responsible or;anization:

3.3. Approve MRV result MRV Management Unit

MRV Report
» Sector category

Name of the mitigation action
Sectoral Oversight Unit(s) and Mitigation Implementing Entity(ies)
Classification of MRV or Non-MRV

vV v v Vv

Emission reductions achieved by the mitigation action during the year

Table 3-10 Example of MRV Report

. Sectoral Mitigation GHG emission
No. Sector Name :::t?;:gat'on Oversight Implementing N::I\m/ll{w reductions
Unit Entity (tCOze)
1 MRV
2 Entity A MRV
3 Unit AA Non-MRV
Energy
4 i MRV
Entity B
5 MRV
- Sub-total
6 Transport Entity C MRV
7 . Non-MRV
Unit BB -
8 Entity D MRV
9 Non-MRV
- Sub-total
10 Waste Entity E MRV
11 MRV
Unit CC -
12 Entity F MRV
Non-MRV
Sub-total




Chapter 3. MRV process
3-3. Approve MRV result

3-3-2. Approve MRV reports
Page: 35

This part presented procedure for the MRV Authorization Un
to approve the MRV reports.

4

Chapter 3. MRV process
3-3. Approve MRV result

3-3-3. Update database on mitigation actio
to MRV

Page: 35

This part presented procedure for the MRV Authorization U
to update database on mitigation actions with data in the .
approved MRV reports.




Chapter 3. MRV process \
3.3. Approve MRV result {

Responsible organization:

MRV Authorization Unit

Approve MRV report

» By the end of May, the MRV Authorization Unit checks the
VIRV Report and then approve the VIRV Report

» By the end of June, VMRV Report are notified through the
MRV Management Unit to relevant entities in the city as well
as to the MONRE.

[ Responsible organization:

Update database on mitigation actions MRV Management Unit

» The MRV Management Unit update the database on
mitigation actions with information contained in the
approved VRV Report including attached GHG emission
reductions.

Annex \

» Annex 1: MRV Case studies on MRV

1.Installation of solar PV system on the roof top of the public buildings

2.Introduction of air conditioning system with inverters to the offices
3.Replacement CFL with LED for the small street lamps
4.Replacement to high energy efficient boilers at a dairy factory
5.Introduction of CNG buses

6.Promotion of eco-driving

7.Introduction of Bus Rapid Transit (BRT)

8.Introduction of urban railway

9.Collection and utilization of landfill gas at final disposal site
10.Recycling of municipal solid waste

11.Production of organic fertilizer

12.Collection of animal manure for biogas generation




Annex

» Annex 2: Typical Mitigation Actions and Emission Reduction Logi
» Generation of electricity
Factory
Commercial building (hotel, shopping mall, market, etc.)
Household

Car/motorcycle

>

>

>

>

» Bus
» Railway

» Ship/vessel

» Traffic management
» Freight transportation
» Port/airport

» Waste treatment

» Wastewater treatment

Annex 3

» Annex 3: Format of MRV Plan

Table of Contents
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Annex

» Annex 4: Format of Monitoring Report

Mitigation Monitoring Report
for Climate Change Mitigation Actions
in Ho Chi Minh City

Name ol mirigation action:
Monitoring period:

Mitigation Implementing
T nlily:

Scctoral Oversight Unit(s):

Legal Basis

DD/MM/YYYY
d by Mitigati ing I ntity

Table of Contents

1. Monitoring period

2. Emission of the

g period

3. Processes of the emission

Annex







document “Project to Suppor
of NAMAs (SPI-NAMA)”

* The policy of the People‘s Committee in Official Letter No. 5128 /
UBND-DT of September,19,2016: Implementation of the SPI-
NAMA project in Ho Chi Minh City, (Assigned DONRE in
collaboration with the Japan International Cooperation Agency
(JICA) to organize training courses, to enhance the capacity of
HCMC officials on climate change response and management of
GHG reduction activities within the framework of the project in
2016 and 2017.

* Training sessions within the framework of the project: 04
sessions in HCMC and 3 sessions in Japan.
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Summary of capacity buildings

Jan 2016 Seminar on Climate Change Mitigation for HCMC Officials (1st)

Mar 2016 Seminar on Climate Change Mitigation for HCMC Officials (2nd)

May 2016 Training in Japan (1st)
Sept 2016 Training in Japan (organized by Hanoi-side)

General Training on Climate Change Mitigation for HCMC Officials

(1st)

Nov 2016

Training in Japan (2nd)

General Training on Climate Change Mitigation for HCMC Officials
(2nd)

1. Seminar on Climate Change Mitigation for
HCMC Officials

First 6 Jan 2016 13 people » Introduction to SPI-NAMA
(DONRE, DOT, DOIT, > Basics on GHG inventory
MBS, MOCPT, EVN, » Basics on NAMA/MRV

CITENCO)

Second 18 Mar2016 6 people » Outline of NAMA/MRV
(DONRE, DOT, DOIT, guidelines for HCMC
EVN, MBS) » Candidate NAMAs to pilot MRV

» Calculation of GHG emissions
for MRV




2. General Training on Climate Change Mitigation
for HCMC Officials

change mitigation m

‘

First 25and 28 to 80in Part A and » Part A: Lecture on climate
30 Nov 2016 49 in Part B change mitigation, GHG
(4 days) inventory, and MRV

» Part B: Exercise on planning
mitigation measures /
planning MRV procedure

Second 5to7July2017 56inPartAand
(3 days) 39in Part B

3. Training in Japan

i \

First 22to 10 from HCMC > Mitigation actions of

28 May (PC, DONRE, Tokyo Metropolitan
2016 MBS, DOT, DOIT, Government and Osaka
CITENCO, City
MOCPT, EVN) » Site visit to solid waste
3 from treatment plant
Ministries

Seco 21to27 10fromHCMC > Mitigation actions of

nd May (DONRE, DOT, Tokyo Metropolitan
2017 DARD, SCFC, Government
UCCI, Statistical > Site visits to solid waste
Office) treatment plant, waste

water treatment plant,
and energy-efficient
building




4. Training in Japan (Organized by Hanoi-side)

Obijective: Learn national and local ac
Japan
Date: 6 to 12 September 2016

Participants: Director of DONRE, Vice-Director of CCB,_ MONRE, MPI, MOIT,
MOC, MOT, Da Nang Hai Phong

Visited: Ministries, Business (Keidanren), Tokyo Metropolitan Government,
Public thinktanks, Private energy efficient building

Part 1: Summary of capacity buildings

Part 2: Experience of training in Japan
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Schedule of the training

-

Sun 21 . .
May Arrival (Narita)
e Orientation
Mon 22 . . e, . . .
May  pM e Presentation by trainees (mitigation actions in HCMC)
e Lecture by JICA experts
e Lecture by Bureau of Environment Tokyo Metropolitan Government
Tue 23 AM (TMCI)
May

PM e Lecture by Bureau of Environment TMG

Wed 24 AM e Lecture by Bureau of Environment TMG
May  PM e Site visit to energy efficient building

Thu2s AM e Site visit to solid waste treatment plant
May  PM e Site visit to waste water treatment plant

AM e Workshop (planning of MRV structure of mitigation measures)

Fri 26
May pMm e Presentation by trainees
e Closing ceremony
Sat 27 _
May Departure (Narita)

1. Detail of the training sessions

—

- Overview of mitigation action
plans and policies in HCMC,
Contents of the works that their
organization is planning or
implementing.

- Objectives and issues

- Expectations from the training
session




Lecture by experts

Lecture by Bureau of Environment Tokyo

Metropolitan Government (TMG)

* Tokyo Metropolitan Governme
strategy to respond to climate
change

- Overview of CO2 emission in Tokyo

- Target: (By 2020: Cut 25% of GHG
emission in Tokyo compared to
2000, by 2030: 38%)




Lecture by Bureau of Environment Tokyo

Metropolitan Government (TMG)

climate change —
- Basic environmental plan of Tokyo
- Build a energy smart city:

Lecture by Bureau of Environment Tokyo Metropolitan
Government (TMG)

* Diagnosis of enegy efficie

v Definition

v Energy efficiency diagnostic process

v’ Diagnostic achievements '

v'Diagnostic efficiency

vExample on energy efficiency and
introduction of the project




Lecture by Bureau of Environment Tokyo

Metropolitan Government (TMG)

* Cap-and-Trade

* Energy efficiency promotion
program of small and
medium private companies
and Credit creation project

Site visit to energy efficient building
- Office of Tokyo public environment company

*Visit  headquater  of

Shimizu Group:

Typical building for
energy  efficiency -
Breakthrough solutions in
design, lighting and air
conditioning.

18




Site visit to energy efficient building
- Office of Tokyo public environment company

19

Site visit to solid waste treatment plant Ota

R

Garbage truck to transport the center Garbage

Control room Garbage burning model

20




Site visit to solid waste treatment plant Ota

Model of turbine generator Chimney after the burning process

21

Site visit to waste water treatment plant
Morigasaki

Diagram of using the sludge decomposition

o Solar panels cover reaction tanks
process to generate electricity

22

Sedimentation tanks Parameters of the solar panels




Utilization of
wastewater
after
treatment
for
hydropower

Site visit to waste water treatment plant
Morigasaki

23

Group working on planning of MRV

24




Presentation — Evaluation- Conclusion

25

2. Gained Knowledge

Climate change mitigation policies of Tokyo Metropolitan Government

~li——

For large scale industrial and

commercial manufacturing For medium small scale

enterprises (anual energy industrial and commercial For households
consumption > 1.500 kL crude manufacturing enterprises

oil equivalent)




2. Gained Knowledge

Manual for Mesuerement- Reporting- Verification (MRV) process

Through an exercise to implement an basic MRV framework for specific
project, the knowledge gained:
- MRV is an indispensable component of each mitigation actions that
allows check and report in a systematic way.

\V/IEP,

27

3. How to apply the gained knowledges
through training sessions in HCMC

GHG inventory : Enl
departments

> Submit Manual for MRV to People Committee HCMC to issue : MRV trials

for state enterprises, large scale enterprises, large scale wastewater treatment plant,
landfill

=> Study and develop policies to encourage organizations and individuals in
HCMC to participate in energy efficiency, policies on energy use

> Study and introduce the model of garbage collection - incineration - energy
generation

= Study and propose efficient using of water resources — energy generation
from waste water treatment process

) Propaganda to community .

28




4. Comments for future training sessions

Seminar : target groups
Competitions (test, examination)
Discussion session

Site visit / Introduce the practical model

29

Conclusion

The training sessions had re
To apply it needs more research on real sntuatlon in HCMC

When implementing, it is necessary to consult and
coordinate with relevant parties

Cooperate and exchange experience in implementing
process

Community consultation
Propaganda to community
Financial resources : sponsorship, JCM mechanism ...

30







Developing Effective Mitigation
Policies for Cities:

Learning from Tokyo

26 OCTOBER 2017 @ Caravelle Saigon

Kazuya FUJIWARA

Mizuho Information & Research Institute Inc.,

Outline

B Introduction of AIM
B Mitigation Policies in Tokyo
B Activities for Knowledge Sharing

B Possible activity in Ho Chi Minh City




Introduction of AIM

What is AIM?

m Asia-Pacific Integrated Model (AIM) is a family of analytical models which are
developed by research institutes in Japan. AIM contributes IPCC reports,
discussion on climate change mitigation actions in Japan and Asian countries.

m AIM can be regarded as “researchers network”, because AIM is developed and
applied through collaboration with researchers in various countries.
Model Researchers
Network

21th AIM International Workshop
Example of AIM’s structure and output




AIM activities in Asia

m AIM has contributed processes to formulate climate policy in Japan, and the
activities are expanded to Asia. AIM has been involved in formulation processes
of low carbon policies through collaboration with Asian researchers.

m Since FY2014, “Asia Low Carbon Society Research (LCSR) Project” which is
funded by MoEJ is launched. The project includes not only making low carbon
scenarios but also designing practical programs to realize LCS in target regions.

Target Regions
FY2014 -

http://2050.nies.go.jp/LCS/index_j.html

National -Thailand
«Indonesia
* Malaysia
« Cambodia
*Vietnam

City [Vietham]
e Ho Chi Minh
*Da Nang
» Hai Phong
[Malaysial
 Putrajaya
« Iskandar

Asia Low Carbon Society Research Project (MOEJ)

m AIM team has conducted Asia Low Carbon Research Project which is supported
by MOEJ.

m The project aims to support developing LCS plans and designing policy instru-
ments to enhance mitigation actions in target regions through collaborative
works with Asian researchers and policy makers.

Collaborationon LCSstudy

Develop LCS roadmaps ; ;
Researchers [l
+ Malaysia

AIM | « Cambodia

= [ &
NIES/IGES/ Dla|OQLIeS tO ietham

.--/Mizuho enhance [\l{lietgr?_n;l]_ )
communication . DaNang

- » Hai Ph
Wlth TOkyO : POIlcy {I:)Igtlay.soi;(]_:J
. « Putrajaya
Collaboration on policy E makers + Iskandar

design and implementation '-----------------m-eeeoeeoe oo !

Supported by MOEJ




Steps to develop LCS scenarios

m Components of activities of LCSR project are shown below. Scope and target
area of the activities vary year by year.

1 a. Find counterparts
Relation @ b. Relation building
building < Dialogues, WS

| ae———

2 a. CB of researchers 2+ a. CB of policy makers
Develop | b. Quantitative analysis Design b. Design practical program
LCS plan & Training, collaboration program < Training, collaboration

.—-

3 a. Input to local authorities
Policy b. Appeal to various parties
dialogue & International events

7

LCS Studies in Viethamese Cities

m AIM has supported to develop LCS plans in Ho Chi Minh, Da Nang and Hai
Phong cities. GHG reduction potential and possible countermeasures towards
2030 are identified based on quantitative analysis by AIM/ExSS.

m LCS plans were developed through collabora- GHG Emission & Reduction
tive works and discussions with counterparts. Reduction
Solid waste management

+75% -19.1%

W Agricultural non-energy-related

Transport

= Residential
m Commercial
W Industry

m Agricultural energy-related

— Hai Phong S 7

M Grid power

Emission o
r Non-energy-related GHG emissions
L

Energy-related GHG emissions

GHG Reduction by Projects

‘‘‘‘‘‘ =

2013 ‘ 2020

nnnnn

o st spaces, ripaian snd cotalareas)

o Chi Minh City




Reduction Potential in HCMC

m HCMC already developed CCAP2016-2020 in which projects for mitigation are
grouped into 10 fields.

m AIM team analyzed the reduction potential in project level through collaborative
work with HCCB. According to the analysis, projects belonging to “Energy” filed
have the largest reduction potential.

Reduction in “Energy”

The largest reduction potential
exists in “Energy” field.

Reduction Potential in HCMC

m According to the analysis, ESCO and diffusion of energy efficient devices have
large reductions.

m In order to realize actual reductions, a strategic approach is required to expand
individual mitigation projects to whole city.

Project List in Field of "Energy"

Project . Reduction
—" Project Group Sector (kiCO2eq)
11-01 |Energy efficiency technology applied to buildings Commercial 55.2
11-02 |ESCO (Energy Saving COmpany) Project -
- for commercial buildings Commercial 233.5 RedUCtlon by ESCO
»forlnd»u»strles _ Industry 890.2 & lefus|0n Qf
11-03 |High Efficiency Lighting i
- in public lighting Commercial 3.9 Energy Efficient
- in commercial buildings Commercial 397.3 =
- in households Residential 287.0 Dev.ces
11-04 |High Efficiency Air Conditioners (such as Air Conditioners with Inverter Controllers)
- in commercial buildings Commercial 47.7
- in households Residential 128.4 = 2,650 ktcoz
11-05 |Energy Efficiency Improvement Facilities to be installed at Small/Medium Enterprises Industry 603.6

11-06 |Introduction of Photovoltaic Power Generation
- to commercial buildings Commercial 3.9
- to households Residential 2.5

11-07 |Introduction of Solar Water Heater

- to commercial buildings Commercial 199.6 strategic

- to households Residential 115.4
11-08 |Installation of Energy Saving Glasses h -
- to commercial buildings Commercial 80.1 approac ls
- to households Residential 49.4 2
11-09 |Regional Energy Supply System Industry 301.3 re u . red
11-10 |Introduction of Small-scale Hydropower Generation (at water distribution stations, canals) Commercial 14 q -
11-11 |Introduction of Wind Power Generation Commercial 8.1
11-12 |Promotion of energy-efficient appliances Residential 275.2
Grid __|Improvement of generation efficiency, Reduction of transmission loss Grid 3,259.3
[ Total [ 6,943.0|
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Mitigation Policies in Tokyo

11

Overview of Tokyo

m Energy-oriented CO2 emission from Tokyo is around 64 MtCO2 in 2013, which
corresponds to "a nation level" emission.

m Tokyo Metropolitan Government (TMG) has implemented various policy
instruments to develop sustainable city in which both of energy saving and
economic growth are realized.

China | : : :4% 8,977
UE;SA | , 1 . 5,120
India f 1,869 i
Tokyo Russia | : 1,543 !
Governor KOIKE Japan | = 1235 i
\) Korea | 572 . Emissionin 2013
Canada | 536 ' ~
Australia | 389 ! Energy oriented
France ww 316 | CO2 emission (2013)
Malaysia = 207 _
o Viet Nam 130 !
Population 14 million Austria | 65 ; k ‘| 63-8 MtCO2
(6,200persons/km?2) Finland | 49"""TP yo L :
GRDP: Singapore a7 : '. :
Economy 0.8 trillion USD 0 1,000 2,000 3,000  MtCO2
(20% of JP's GDP) Source: [EA CO2 Emissions from Fuel Combustion [2015 Edition]
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Climate Change Policy in Tokyo

m TMG determined the Environmental Master Plan that showcases the
environmental policies to be implemented by 2030.

m Climate change policy is included in the Master Plan with quantitative target
towards 2030.

Tokyo'’s Challenges declared in the Master Plan

Climate Change and Urban Energy
Sustainable Materials and Waste Management
Clean and comfortable air, water, and soil
Urban Biodiversity and Greenery

BwN R

13

Policies for Energy Saving in Building Sector

m Emission from building in industrial facilities and commercial sector covers half
of Tokyo's emission.
m TMG implemented several policy actions to enhance mitigation activities in

building sector.
Energy use is

CO2 Emission in Tokyo over 1,500kL

- 4 ( Policy actions for large scale facilities

Large scale
o 1,300 facilities *Cap & Trade Program with compulsory reduction
Buildings  --------eeeeeeo 5 7 target and trading scheme.
(Industry &
. Mid/Small . . . A
Commercial) / 6  Policy actions for mid/small scale facilities
46% scale
630,000 facilities »Carbon Reporting Program enforces/encourages
y, to submit emission report showing implemented
Residential actions and (voluntary) mitigation target.
30% ; : : .
Policy actions for residential sector
Transport Policy actions for transport sector
21%

Others

14




Regulations for Saving Energy in Buildings

m TMG has gradually strengthened policy actions for building sector rafter
enactment of the Environmental Security Ordinance in 2000.

m Introducing and implementing the actions have contributed to enhance capacity
of TMG staffs and accumulation of data to enhance mitigation actions in Tokyo.

2000 2002 2005 2010 2014

r Bo e S
m o = 5 i . y
. < o * Evaluation & Disclosure Scheme
4 O 3 : :
> = g3 i i
oa % = * Reporting Program

3 2= |

L o * Carbon report

——

Implementation of those programs has enhanced capacity of

TMG staffs and to accumulate data for taking mitigation actions

Impact of Reporting Program

Identification of countermeasures enables to

: -
Actual Reduction take mitigation actions and reduce emission.

{

Identification of current status and considera-
Ol i EEE e +— tion of reduction target enables to identify
countermeasures to realize mitigation potential.

Monitoring enables to indentify current status
AR SIS G <+— of CO2 emission and mitigation potential, which

Reduction Target contributes to consider emission reduction.

Reporting Program enforces or encourages
buildings owners and users to monitor CO2
emission.

1

Monitoring

Reporting Pg

16




Carbon Reporting Program in Tokyo

m TMG has operated the reporting program which encourages facilities (enforces
large consumers) to monitor and report energy use, CO2 emission and
mitigation actions which they take.

m Facilities which submit the report can receive feedbacks and supports to
promote mitigation actions.

. 1. Energy Consumption and CO2 Emission in Previous FY
2 Mitigation Actlons which are Taken in Previous FY

Report Disclosure
Submission m o oot

Buildings/ « Authority
Factories Feedback / (TMG) Public
Support
~__

For example, free access to energy saving assessment services,
providing recommended actions, tax break, preferential treatments,
etc. 17

Free Access to Energy Saving Assessment

m Energy saving assessment enables to identify status of energy use and
equipment and suggest measures to improve energy efficiency.

m TMG provides free access to energy saving assessment to enhance taking
actions by mid/small scale facilities.

Experts visit facility. - &

Conduct an interview and on site
inspection on energy consuming
features.

\ 4

Simple advices are provided on-site and
detailed report including possible
measures to save energy, its impact
on utility cost reduction, information l

of subsidies, etc.
The report will be utilized by

facilities to take actions. r




Recommended Actions

m TMG identified 255 (recommended) actions from which buildings select actions
they did and report TMG.

m Actions can be categorized into prioritized actions and others.

Prioritized Others
(Lv 1~3)
Institutional Measures relating to institutional arrangement to tackle
Arrangement mitigation actions.
Monitoring Monitoring consumption of electricity, gas, fuels, water
Energy Use and sewage to grasp CO2 emission.
Operational Measures relating to improving operation of equipment
Measures without investment.
Maintenance Measures relating to maintaining performance of
equipment and devices.

Retrofit / Retrofit/replacement requires large investment cost,
Replacement however they have large impact on emission reduction.

19

Example

Actions to improve operation of equipment
[Measure No. 51] Display lighting map

20




Benefits of Carbon Reporting Program

m The program provides building owners and/or users (tenants) an opportunity to
understand the status of energy use and reduction potential, which contributes

actual energy cost savings.
m Disclosure of energy performance contributes to obtain good reputation, which
may invite (green) investment.

Buildings Local Authority
1. Energy saving 1. Green growth/Low carbon city
- enables reduction of energy cost. - contributes to achieve policy goal
2. Good reputation 2. Good reputation
- contributes to invite green investment - contributes to invite green investment
3. Incentives 3. Data accumulation
- tax break - energy use/GHG emission
- subsidy - actions taken in jurisdiction
- free access to consultation by experts - other relating information

Impact of Carbon Reporting Program

m The reporting program contributed to reduce CO2 emission in 2013FY by 12%
compared to 2010.

Total CO, emissions of facilities which have submitted the report
continuously for 5 years (target facilities: 23,069)
10.0% decrease from
(FY2009)

12.1% decrease from
(FY2010)

(10,000 t)

2009FY 2010FY 2011FY 2012FY 2013FY

After FY2011, the emission was decreased by approximately 10% continuously in comparison with FY2009.
* Calculated by fixing the electricity emission coefficient at 0.382t-CO, /thousand kWh.

Analysis of Tokyo Carbon Reduction Reports
http://www8.kankyo.metro.tokyo.jp/ondanka/news/20150312/index.html 22




Activities for Knowledge Sharing

23

Case in Malaysia

m AIM team has collaborated with local authorities in Malaysia (Putrajaya and

Iskandar) to create LCS plans, and completed.

m Both of the cities are now moving on to implementation of the LCS plans to

realize low carbon society.

LCS Planning

through quantitative approach

GHG

hh LCS Policies
Emission & & Actions
Reduction
COMPLETED!!
Next Stagg

City level LCS Plans

Implementation

24




Case in Malaysia

m For example, Iskandara Malaysia developed LCS plan which is approved by
national government too.

m The plan includes description of development monitoring system.

LCS Blueprint IM 2025

6
12 actions
281 programs
9
10
\ 12

Integrated Green
Transportation

Construction
Green Energy System &
Renewable Energy

Low Carbon Lifestyle
Community Engagement & COMMUNITY
Consensus Building

Walkable, Safe, Livable City
Design

Smart Growth

Green and Blue
Infrastructure & Rural
Resources

Sustainable Waste
Management

Clean Air Environment

GREEN

GREEN

ENV TINIINT] VIENT

The blueprint said that
“ An effective monitoring, assessment
and publication system on the
progress and achievement of carbon
reduction targets and low carbon

society is indispensable ”.

e

BEMRS

25

Case in Malaysia

m AIM team has collaborated with both cities (Putrajaya and Iskandar) to design
monitoring and reporting program since 2014.

m Trainings, workshops and intensive discussions among city staffs, TMG staffs
and AIM experts have been conducted for many times.

2014 w

2015 W 2016

2017

>

Dialogues &
training workshops
for knowledge
sharing

Draft new scheme
& disclose it at
COP21

Workshop for
program design in
details

Policy dialogue &
collaborative works
for program design
in details

D

The scheme will be
implemented from
2018FY

26




Case in Malaysia

m For example, Iskandar authority has drafted the Building Energy Monitoring and
Reporting System: BEMRS by referring policy action implemented in Tokyo.

Source: Brochure disclosed at COP21 by Iskandar Region Development Authority (Dec. 2015)

27

Case in Malaysia

m Iskandar authority is now conducting energy audit program as pilot phase of
BEMRS implementation.

m The program will be started in next year targeting governmental buildings.

Pilot Phase

2018-2022
mamml  Targeting all of Govn't bldg.

2017
Energy audit as pilot project

Source: Presentation by Mr Boyd who is Head of Environment Office of IRDA at MoEJ (Jan. 2017)
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Trial in HCMC in 2016

m Simplified training on TMG's reporting program was delivered in Ho Chi Minh
City. City officers show interest in TMG’s program.

m Some surveys on existing regulations in HCMC. It is revealed that regulations
on energy saving exist in Vietnam, but strategy for utilizing existing framework
may be required to be re-considered.

Training in HCMC

|

Slide in
Vietnamese

Possible Activities in Ho Chi Minh City

30




Possible Activities in HCMC

B Knowledge sharing on policy actions relating to mitigation

« In this fiscal year (FY2017), AIM team would like to organize a 1-2
day(s) training course on TMG’s policy actions, especially reporting
program on energy use in buildings.

* The experiences in Tokyo will be shared with city staffs through
lectures, exercise and discussions.

» Expected participants are city officers in charge of CCAP imple-
mentation in building sector.

EFY2017 (this activity is supported by MOEJ by MAR 2018)

* Training course for sharing information and experiences in Tokyo.
* Trial on drafting possible practical programs by referring case in Tokyo.

FY2018 ~ (if MOEJ continues the project after FY2017)

* Complete program design according to requirements in HCMC.
* Preparatory activities to implement the program actually in HCMC.

31

Scope of AIM activities

(AIM focuses on Energy sector)

Scope of AlM

Knowledge sharing of TMG’s best
practice especially reporting
program to enhance capacity on
program design for CO2 reduction.

10

Agrlculture

HCMC-CCAP

Scope of SPI-NAMA (JICA)

32




Expected Outcomes

Enhanced Capacity

Actual Practical Program

Practical program designed and implemented by
trained city staffs enables to reduce CO2 emission in
HCMC, which contributes Vietnam’s NDC.

33

LCS Study in HCMC (again)

m HCMC already developed CCAP2016-2020 in which projects for mitigation are

grouped into 10 fields.

m AIM team analyzed the reduction potential in project level through collaborative
work with HCCB. According to the analysis, projects belonging to “Energy” filed

have the largest reduction potential.

Reduction in “Energy”

The largest reduction potential
exists in “Energy” field.

34




LCS Study in HCMC (again)

m According to the analysis, ESCO and diffusion of energy efficient devices have
large reductions.

m In order to realize actual reductions, a strategic approach is required to expand
individual mitigation projects to whole city.

Project List in Field of "Energy"

P‘r:gjfgt Project Group Sector ?kiglé)czne%r;
11-01 |Energy efficiency technology applied to buildings Commercial 55.2
11-02 |ESCO (Energy Saving COmpany) Project

- for commercial buildings Commercial 233.5

- for industries Industry 890.2
11-03 |High Efficiency Lighting

- in public lighting Commercial 3.9

- in commercial buildings Commercial 397.3

- in households Residential 287.0
11-04 |High Efficiency Air Conditioners (such as Air Conditioners with Inverter Controllers)

- in commercial buildings Commercial 47.7

- in households Residential 128.4
11-05 |Energy Efficiency Improvement Facilities to be installed at Small/Medium Enterprises Industry 603.6
11-06 |Introduction of Photovoltaic Power Generation

- to commercial buildings Commercial 3.9

- to households Residential 2.5
11-07 |Introduction of Solar Water Heater

- to commercial buildings Commercial 199.6

- to households Residential 1154
11-08 |Installation of Energy Saving Glasses

- to commercial buildings Commercial 80.1

- to households Residential 49.4
11-09 |Regional Energy Supply System Industry 301.3
11-10 |Introduction of Small-scale Hydropower Generation (at water distribution stations, canals) Commercial 14
11-11 |Introduction of Wind Power Generation Commercial 8.1
11-12 |Promotion of energy-efficient appliances Residential 275.2
Grid __|Improvement of generation efficiency, Reduction of transmission loss Grid 3,259.3

[ Total [ 6,943.0|

Reduction by ESCO
& Diffusion of
Energy Efficient
Devices

= 2,650 ktCO2

How to expand
individual projects

to whole city?

35

Impact of Reporting Program (again)

Actual Reduction IR

=

Current Status &
Reduction Target

Countermeasures B

~oniorng

Identification of countermeasures enables to
take mitigation actions and reduce emission.

Identification of current status and considera-
tion of reduction target enables to identify

countermeasures to realize mitigation potential.

=

=

emission.

=

Monitoring enables to indentify current status
of CO2 emission and mitigation potential, which
contributes to consider emission reduction.

Reporting Program enforces or encourages
buildings owners and users to monitor CO2
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Xin cam on!

Thank you for your attention!







PROJECT TO SUPPORT THE PLANNING AND IMPLEMMENTATION OF NAMA IN
A MRV MANNER

(SPI-NAMA)
COMPOSITION IN HO CHI MINH CITY

ORIENTATION OF FOLLOW-UP ACTIVITIES
AFTER THE PROJECT SPI-NAMA

CONTENTS

1. The main achievements of the proje
2. The tasks of 2018

3. The tasks up to 2020
4. Orientation after 2020




1. The main achievements of the proj

» Results of GHG Inventory
» GHG Inventory Manual
» Manual for MRV

» Proposed policy framework for NAMA
Implementation.

» Capacity Building of CBCC, VC staff

2. The tasks of 2018

» Issuing GHG Inventory Manual and Manual
for MRV

» GHG Inventory for 2016 and after every two
years in even year (Guidelines are available
from the People's Committee).

» Planning to implement Paris Agreement on
Climate Change to 2030 (Applying for the
City People's Committee).




3. The tasks up to 2020

» Develop regulation on GHG inventory and MR
(depend on Decree of Government ): Expected t
complete in 2019.

» Implement MRV pilot projects

< 7 projects of 3 sectors have been implemented in SPI-
NAMA (Energy 2 projects , Transportation 3 projects,
Waste 2 projects).

< Collaborative projects with Osaka (if possible):
Frequency converter project and Solar power project

< Other projects in CCAP 2017-2020, in Implementation
plan of Green Growth Program, Implementation plan
of Paris Agreement to 2030

MRV for cooperation projects with Japanes
partners in the period of 2018-2020




3. The tasks up to 2020

» Proposed policies to support NAMA and developme
of carbon market: Proposed cooperation with Tokyo

» Continue marketing communication activities in the
country

< Documentation
< Media
< Training course, seminar

» Capacity Building: Proposed cooperation with JICA,
C40, Tokyo, Osaka.

» Proposed data collection process (process, time , form,
additional data survey, provision, publish data on ea
sector) 7

Study of Tokyo Model

Proposed contents:

~ ldentifying target group (key enterprises using
commercial buildings, etc....)

» Encouraging each group to report the current sta
energy use

~ Looking for support to carry out appropriate mitigai
activities for enterprises

» Reviewing, evaluating




3. Proposed plan to 2020

GHG Inventory

Contents Responsible

organization

Contents Responsible
organization

GHG inventory of HCMC 2016 | DONRE Choose projects and | Main Units in MRV
mitigation activities for MRV | process
pilots

Plan and approve the|DONRE Plan and approve the|DONRE

regulation of GHG inventory regulation of MRV process

in HCMC for mitigation activities

Evaluation of GHG inventory | DONRE Implement selected | Mitigation

2016 to improve the process mitigation MRV pilot | Implementing

and methodology projects Entity

Regulation on GHG inventory | DONRE Regulation on MRV process | DONRE

in HCMC DOJ for mitigation activities in|DOJ
HCMC

GHG inventory in HCMC 2018 [ DONRE Continue to implement MRV [Main Units in MRV
Pilot projects process

Issue regulation on GHG |HCMC Issue regulation on MRV |HCMC

inventory in HCMC People’s process  for mitigation [ People’s Committee

Committee activities in HCMC

GHG inventory every 2 years | DONRE Implement mitigation [ Main Units in MRV
according to issued projects to MRV according to | process
regulation issued regulation

4. Orientation after 2020

» Standardizing the data collection process.

» Continuing to standardize GHG inventory process
( update, addition).

» Continuing to standardize MRV process (update,
addition).

» Developing, monitoring, reporting  process
procedures of Paris Agreement on climate change
Implementation

» Proposing the polices (if any)
» Sharing experience with other local

* Note : The above issues depend on the Decree o
the Government.




Thank you very much
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