[

Pa

>

GREEN COUNCIL A @6 i
T‘-i}ﬁ.ﬁ iEE. @?3 *, oﬁ”@jﬁi I A
° L =
raining ou.rs.e. . . E g,‘éb RN ﬁ -,
Carbon Audit in Practice (Value-chain focus), B0:1y )@+« gp
/\@[[m*‘fm]]ﬁi}d M Yng;«é"o‘ Y
g IS (B
Y A HOH
Instructor: ‘)H@JE H“ “gﬁs\ +
. Pl | S AT WA
Ir Sophia Lau AT L e TYAY
. : ¥E: AT e
Director, ASEL Consulting Company M o (X '™
MOH:{% ’l;__&* o3 U' Oﬁ
v > e
. YT BT ﬂﬁeo )
Moderator: Mr. Felix LAM »% ol 155 YR = 82N =
+ - F N H'I- &8 a7
PR E T R TCT 1o%d
‘0+7 O] LSV H ﬁH “ap
. bo YRS =& . B 719
Remarks: This material/levent is funded by the Professional Services Advancement Support Scheme the Goﬁerr%&um “ﬂ':Hong

Kong Special Administrative Region. Any opinions, findings, conclusions or recommendations expressed iPthis mater any event

organised under this project do not reflect the views of the Government of the Hong Kong Special Administ‘ e Region or the
Vetting Committee of the Professional Services Advancement Support Scheme.



‘Q; . ASEL Consulting Company

GREEN COUNCIL
i

Session 1
Overview of Carbon Audit,
Scope 1 and Scope 2

By Ir Sophia Lau
Director, ASEL Consulting Company
fis i

asel.consultant@gmail.com




To manage carbon emissions, the first
step you have to do, is to quantify your
carbon emissions by conducting
carbon audit.

So, what is Carbon Audit?




What is Carbon Audit ?

® Carbon Audit or Greenhouse Gas (GHG) Accounting, is a
mechanism to account and report on greenhouse gas (GHG)
emissions based on common standards and protocols

Support Government's Reduction Target

Quantifies the total greenhouse gases produced directly and
indirectly from a business or organisation’s activities. Also
known as a carbon footprint, it is an essential tool, providing
your business with a basis for understanding and managing
its climate change impacts.



Functions of Carbon Audit

Functions:
® Help you to understand your emissions profile
® Help you to understand your emissions sources

® |dentify key emissions sources and work out Support Goverments Rducton Targer

corresponding effective carbon reduction measures



Measuring your carbon footprint will also enable you to:

*Prepare for future greenhouse gas legislation

Manage carbon risk exposure and identify areas for
improvement

*Improve efficiency and cut costs through reduced energy
consumption

*Gain credibility by demonstrating environmental responsibility
Motivate and engage staff by involving them in carbon
reduction plans

Staff Engagement Meet Stakeholders’ Expectation Support Government's Reduction Target

Reduce Operational Cost Improve Organisation’s Image Demonstrate Corporate Responsibilities



Carbon Audit Guidelines

® The “Greenhouse Gas Protocol” published by World
Resources Institute and World Business Council for -
Sustainable Development i

® “Guidelines to Account for and Report on Greenhouse Gas

Emissions and Removals for Buildings (Commercial, Wi
Residential or Institutional Purposes) in Hong Kong” wa e
published by EMISD and EPD in July 2008 (2nd edition Feb

2010)

® 1SO 14064-1:2018 Greenhouse gases — Part 1:
Specification with guidance at the organization level for
guantification and reporting of greenhouse gas emissions

and removals 1SO 14064-1:2018

6



Carbon Audit Step by Step
BT

2) Identify Emissions Sources

3) Data collection

4) Calculate GHG emissions

5) Establish carbon emissions inventory




1) Setting Up Boundaries

@ Organization Boundary @ Operational Boundary

Ao

Equity Approach Control Approach
Scope 1 Scope 2 Scope 3



Step 1 - Setting up Operational Boundaries

To define which operational activities at a facility are included in the inventory.
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4. Setting up Operational Boundaries

Scope 1: Direct Emissions

Stationary sources

mobile sources

Physical or
chemical emissions

Fugitive emissions

from burning of fuels e.g. Generators, steamers
Examples of fuel types: diesel, petroleum, natural gas,
towngas (HK specific)

from vehicles, ground services equipment emissions
Examples of fuel types: diesel, petroleum, jet fuel

e.g. CO2 from cement manufacturing

Leakage from the use of refrigerants, use of fire
extinguishers, methane emissions from coal mines and
venting etc.
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4. Setting up Operational Boundaries

—

* Purchased electricity ToEE cp@oE
HK Electric

 Use of towngas (HK specific) i
#l

Towngas



4. Setting up Operational Boundaries

Scope 3 (Optional): Other Indirect GHG Emissions

Upstream

Downstream

Extraction and production of purchased materials and fuels
Emissions from transport-related activities e.g. purchased
materials / goods, employee business travel, employee
commuting to and from work, transportation of waste
Electricity consumed due to water consumption

Emissions from outsources activities e.g. contractors, leased
assets, franchises etc.

Electricity consumed due to sewage disposal

Waste disposal
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Step 2 Identify Removal Sources

Emissions Removal

- Each Newly Planted tree in the company’s boundary will <®>)
remove 23kg of COz2 per year on site. ‘ l ‘

- frees that are capable to reach 5m in height
(Under EPD/EMSD guideline)




Step 3 — Data Collection

Table Emission Type Data Source
Scope 1 Fixed Source -Fuel invoice
- Generator etc. -Filling record
Mobile Source -Fuel invoice
-Vehicle -Filling record
-Ships
-Aircraft
Emissions from refrigerants leakage - Refilling record
Emissions Removal from Newly planted | - Property management / landscape
trees contractor
Scope 2 Electricity Consumption - Electricity bills
Towngas - Towngas bills
Scope 3 Waste paper disposed to landfill -purchasing record, recycling record

-Purchasing Dept, Admin office, waste
collector

Fresh water consumption

- Water bills

Sewage disposal

- Water bills
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Step 4 - Calculate GHG Emissions

1 tonne of Carbon Dioxide is .

equivalent to a balloon 10 isisthe sizeol W
ONE ‘{ON?\? L

metres in Diameter! > &

coY
),




6. Calculate GHG Emissions

® (Carbon Dioxide (CO,)
® Methane (CH,) )

® Nitrous oxide (N,0O)

® Hydrofluorocarbons (HFCs) = “CO,-e” (t )
,-e” (tonnes

® Perfluorocarbons (PFCs)

® Sulphur hexafluoride (SF)

® Nitrogen trifluoride (NF3)

® Carbon dioxide equivalent (CO,-e) describes how much global warming a given type and
amount of greenhouse gas may cause, using the functionally equivalent amount or

concentration of carbon dioxide(CO.) as the reference.
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Global Warming Potential (GWP) (updated in 2014 IPCC AR5)

Global warming potential (GWP) is a measure of how much a given
mass of greenhouse gas contributes to global warming relative to CO2.

GWP
Carbon Dioxide (COz2) 1
Methane (CHa) 28 example
Nitrous oxide (N20) 265
Hydrofluorocarbons (HFCs) 12-14,800
Perfluorocarbons (PFCs) 7,300-12,200
Sulphur hexafluoride (SFs) 22,800
Nitrogen trifluoride (NF3) 17,200

Example for 1 tonne of CHa

28 tonnes of CO2-e = 1tonneofCH4 X 28

Source: IPCC 5" Assessment Report ,2014



How to calculate emissions?

CO2-e =m )& Global Warming Potential (GWP)

Quantity of Emission
Fuel Use Factor

« - GHGJ

emissions

CO2-e

- Emission factors describe how much of greenhouse gases will
be emitted during the burning of a particular fuel source.

- Emission factors are preferably time- and country-specific

Emission Factors are usually publicly available. &



Samples of CO2 Emissions Factors

1. Emissions factor for vehicle fuels

Diesel Oil 2.614 kg/litre
Unleaded Petrol 2.360 kg/litre
LPG 1.679 kg/litre

2. Emissions factors (EF) for Towngas (kg CO2z-e/Unit of Towngas purchased)

0.735 0.693 0.592 0.593 0.628 0.620 0.618 0.610 0.62 0.60 0.6 0.599 0.592 0.564 0.597 0.592

3. Emission factors (EF) for electricity use in HK (in kg CO2-e/kWh)

0.6 0.53 0.52 0.53 0.57 0.54 0.56 0.54 0.59 0.58 0.51 0.51 0.50 0.37
HEC 098 098 0.92 091 083 084 o0.79 079 079 0.79 0.78 0.79 0.81 o0.71

Source: Guidelines to Account for and Report on GHG emisions and removals for buildings in HK 2010 Edition



Aspects Organization Emission factors Reference Link
used
_ CLP Sustainability Report
Electricity CLP 0.5 kgCOzkWh CLP 2019 (clpgroup.com)
Consumption Sustainability
Report 2019
P.86
https//www wsd. gov hk/Ail
3
Fresh Water | WSD 0.424 kgCO2e/m WSD Annual smanager/common/annua
Consumption Report 18/19 | Lreport/2018_19/pdf/WS
P 61 D_AR2018-
; 19_20200327_R1 _pdf
_ https://www.dsd.gov.hk/D
Sewage D3SD 0.7 x 028 = 02 D3D ocuments/Sustainability R
Disposal kgCO2Z2e/m? Sustainability | eports/1819/en/key_statist
Report 18/19 ics_and_data_html
Fuels Environmental

Protection
Department,
Electrical and
Mechanical
Services
Department

Refer to Guidefines to Account for and Report on Greenhouse

Zas Emissions and Removals for Buildings (Commercial,

Residential or Institutional Purposes) in Hong Kong. Published by

EFPD & EMSD 2010

https:/fwww_climateready gov hkffiles/pdf/Guidelines__English_ 201

0.pdf
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Establish Carbon Emission Inventory

Calculation tools :

- Excel files

= Online Carbon calculator

- Off the shelf carbon calculator

\\7» )

“Low Carbon Living Calculator”

https://www.carboncalculator.gov.hk/en

24
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Examples of Carbon Audit Software

] g
H CAS - Microsolft Internet Explorer

Ha Edt  View Favortes Took Help | | &
om Q- ¥ & G| Puwer Jeroomss @] (3~ 12
“address (&] http: f168. 106.49,60: 10204/ CASInt Web/Faces/c aslst ationaryCombustion. jsp - Gl:- Iuﬂu “| ﬁ’:mt - ﬁm
Welcome to CAS
| Home b d Scope 1 Scope 2 = Scope 3 - Reports - Useful £ Admin - Logout
Emissionsf *| Emissions Emissions Information
Removals
Stationary Combustion Sample on ly Company: | Airport Authority Hong Kong =|

Department.  [Human Resources & Administration Department x|

B ESESHedi ool Wonth [l

Add| Edit| Delete | Audit Trail |

Sale 5“.“!5“““ anid Fael T nkt Fuel Consumption Emissions in tonnes of CO, e
ocatiion Lastmonth ~ This month Total thisyear  CO, CH, N,O Total
@ fabc Diesel Oil Litre 123.00 123.00 0.32 0.00 0.00 0.32|
 car pool Charcoal Kilograrm 9,000.00 9,000.00 2673 104 0.08 27.85
€ factory LPG Kilograrm 2.200.00 2,200.00 6.64 0.00 0.00 6.64/

Download Excel | Upload | Submit |




Examples of Carbon Audit Software

. ] B0 |unks ?| @Convert ~ [Rselect

Address E] htp:/168.106.49.60: 10204/CASIntWeb/faces/cas/homePage. jsp
——

o “ Welcome to CAS
*_ - 1% .| Admin ¥/ Logout I

| Home v  Scopel ,I Emoz GUERTE ;;j Bapoital 4 Ml S

Sample only

7. HKIA

wnad Z5~ Carbon Reduction Programmes

Welcomed to HKIA Carbon Audit System.
This system is tailor-made for the airport community members in order to facilitate

the HKIA carbon audit process.

- W g
@ame "1 'R
— A 2 G O !ﬂ T (7S
o e S L T

mpmpigfaluennedsteTanianit., TP

Contoct Us
If you have any queries concerning this Carbon Audit System or the Airport VWide Carbon Auditing process, please contact us at cas@hkarport com



CARBON CALCULATOR

Carbon Footprint Calculator For Individuals And Househaolds

This carbon calculator is provided free to use

Show you care for the environment and communities across the World by Carbon Offsetting.

You can support Carbon Offsetting Projects that both tackle climate change and support impoverished communities across the world. Just click the 'Offset’ button after you
have finished your calculation. It takes only a few easy clicks and costs only a few Pounds/Dollars/Euros per tonne CO;. You also get a personalised
Certificate recognising your offsetting - makes an ideal gift too!

0006

Language: | English (United States) v |

Why create an account?
£ 4K people like this. Sign Up to see what your friends like.

L AL Howse  Flights  Car oforbike Bus & Rail Secondary Results

===  Welcome to the web's leading carbon footprint calculator

First, please tell us where you live: [why?]

Country: [Hong Kong ~

Carbon footprint calculations are typically basad on annual emissions from the previous 12 months

from | & ®| =

Mezxt, select the appropriate tab above to caleulate the part of your lifestyle you are most interested in, e.g. your flights.
Qr. visit each of the tabs above to calculate your full earbon footorint.

Enter the period this calculation covers (optional):

Following your calculation, you can offset / neutralise your emissions through one of our climate-friendly projects.

House >

add our C0: caleulstion tools to your website

https://www.carbonfootprint.com/calculator.aspx



https://www.carbonfootprint.com/calculator.aspx

Reporting GHG Emissions

Company and Information on Optional
Inventory boundary Emissions Information
Outllme_of Total Scope1& 2 Scope 3 emission
organizational . — 3
boundaries emissions ata
Outline of operational Emissions data for each | Ratio performance
boundaries scope and all 6 GHGs indicators
4 ) 4 N\ e
a list of Scope 3 | Descriptions of
emissions activities Base year, emissions profile performances
covered (if any) over time, recalculations \
details (if any) (
\ 4 N Reduction
( ) 9 ) programmes
Reporting period . |
) ’ Calculation methodologies
— External assurance
Any exclusions of sources,
facilities and / or operations
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Resources
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Featred Content

Scope I Gusdance Pubia Comment B30 Posty
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P—— Title Date Size

s Pasternd Costeat k Guidance for Calculating Scope 3 Emissions (Draf) 201 976 KB
Supplier Engagement Guidance Ooct201 65KB
Globdbal Warming Potentials Ooct201m 34KB
Sample GHG Inventory Reporting Template May 2012 531KB
Third Party Databases Oct 2011

Diagram of scopes and emissions across the value chain Oct 2011




Overview of GHG Protocol scopes and emissions

across the value chain

Scope 2 Scope 1
INDIRECT DIRECT

~ Scope 3 Scope 3
~ INDIRECT INDIRECT

S

transportation
and distribution

company “

Facilities II

]
purchased

goods and
services

d purchased electricity, steam,
ﬁ heating & cooling for own use

capital
goods

processing of : ]
fuel and - sold products #
company £ cold E leased assets
vehicles LY
products o
and distribution waste end-of-life
generated in treatment of
operations sold products

Upstream activities Reporting company Downstream activities



Gases to Include

Seven types of Greenhouse Gases

‘ Companies shall account for the 7 greenhouse gases

. . =

a=® (HFCs)

Carbon dioxide Hydrofluorocarbons ‘ . Methane Nitrogen trifluoride
e [

(co,) (CHy) (NF3)

L d:

Perfluorocarbons Nitrous oxide Sulfur hexafluoride
(PFCs) (NZO) (SFS)




Scope 3 - 15 Categories

&

3.. 4 . 5

Upstream

6 / 8

X

/

[ ]
purchased ‘ fuel and upstream waste upstream
goods and capital energy related transportation generated in business employes leased
services goods activities and distribution operations travel commuting assets

9 ALl
=

downslream

transportation
and distribution

Downstream

10 &

processing of
sold products

14 15

11 12

<\

end-of-life downstream
use of sold treatment of leased
products sold products assets franchises investments




- Scope3:

~ Indirect emissions other than Scope
h 1 and Scope 2 (Emissions by others
N m related to the company's activities).
A AT s Scope 3 emissions are subdivided into 15
categories, in line with the Scope 3 Standard
CATEGORY 3 CATEGORY 7 . of the GHG Protocol, and “Other” as a
y § Japan-specific category in the Basic
Fuel- and energy-related Employee commuting Guidelines designed by the Ministry of the
activities not included transpgrrgiis(;gnglf;?nrgloyees s Environment (MoE) and the Ministry of
in Scope 1 or Scope 2 when commuting toand m Economy, Trade and Industry (METI).

Upstream emissions of purchased from the place of business Meanwhile, greenhouse gas subject to

fuels (extraction, production and accounting are carbon dioxide (CO2),
transportation of fuels consumed CATEGORY 14 methane (CHa), nitrous oxide (N20),
by the reporting company) Scope?2: Franchises hydrofluorocarbons (HFCs), perfluorocarbons
Upstream emissions of purchased p 5 Emissions from Franchises (PFCs), sulfur hexafluoride (SFs) and nitrogen
e!Sctcrtl_cnty, et(;:.t (extracttlotr_\, Indirect emissions from the trifluoride (NFs). In this brochure, "CO2"
production and transportation ;e indicates GHG volume in CO: equivalent, and
fuels consumed in the generation m use of electricity, heat, or “emissions” indicates GHG emissions

of electricity, etc. consumed by steam supplied by others.

the reporting company) CATEGORY 6 ( -D
ﬁ oo

converted into CO: volume.

~
~ Business travel
Emissions from business
travel by employees CATEGORY 4
' .
o \O, Upstream transport and delivery
e ma
W7 v, o CATEGORY 11
CATEGORY 1 CATEGORY 4 Company SV Use of sold
Purchased goods and services Upstream transport and delivery [ — RS -D E :O:J products
Emissions from activities up to A) Emissions from transportation and e (+Y+) (+) = Emissions from use of
manufacturing of raw materials, parts distribution of products and services products by users
and containers / packaging materials. purchased by the reporting company, CATEGORY 9 CATEGORY 10 (consumers and
between the reporting company’ s tier 1 BER . ) companies)
( slup liers and its own operations: : Downstream transportation  Processing of sold
including storage and cargo-handling - and delivery roducts
! B) rfr{!'ss'onfaf&?”?.g"'tﬁ'pa(”y wd v iﬂ Emissions from transportation and Enﬁss;ms from *2)
raer:gggioislofpoﬁ ) ‘surrl cr']]alsoergl gX%hUe e - distribution of products sold by processing of
reporting corﬁl:nanyi.3 {Emissions¥rom Scope 1: thi reporting company, t;etvwlaen intermediate products
tﬁﬂsportations ?nﬁ distributicns services Direct greenhouse gas dte;irnea?g;!‘%;g;” _gg:sanﬁ'ae res: sold bcyotmhgarﬁ\,rrj.omng
at the expense of the reporting company.) emissions by the reporting (including storage, cargo-handling
company itself and retail, and limited to the cases
: if not paid for by the reporting
(eg. fuel combustion, company).
industrial process)
CATEGORY 12
End-of-life
treatment of sold
y products
CATEGORY 2 (*1) Emissions from
PY ® transportation and
Capital goods Leased assets I ' I prioceseing of products
Emissions from construction (upstream) ° upo(%orlwss%?nsgrs ;’nl:jsers
and manufacturing of the Emissions from operation companies). (*2)
reporting company’s capital of asses leased to the CATEGORY § S CATEGORY 13 CATEGORY 15
goods reporting company _ :
(excluding emissions Waste generated in Other (optional) Downstream Leased Investments
calculate:ld ung)er Scope operations Emissions from daily lives of Assets Emissions from
o Emissions from transportation employees and consumers. €1¢.  Emissions from operation of Qperza%tlon ?f
(*1) and processing of waste assets leased to other entities investments
generated by the reporting by the reporting company .
company (excluding emissions Source: Green value chain platform
calculated under Scope 1 or 2)



Upstream Scope 3 emissions

@
J Categories 1 — Purchased Goods and Services

purchased « Extraction, production, and transportation of goods and services purchased or

goods and

services acquired by the reporting company in the reporting year

Typically account for a large percentage of all scope 3 emissions.

Categories 2 — Capital Goods

g « Extraction, production, and transportation of capital goods purchased or acquired
®

I by the reporting company in the reporting year
capita
goods

Raw materials Manufacturing

Upstream emissions

Disposal m

Packaging

Distribution

Reporting Entity



.' Categories 3 — Fuel-and energy-related activities - i

ol anc « Extraction, production, and transportation of a) fuels and b) energy
energy related purchased or acquired by the reporting company in the reporting year
« Typically account for a large percentage of all scope 3 emissions.

* Not included in scope 1 or scope 2

c) Also cover
transmission and
distribution loss
d) Electricity that is

transportation Categorles 4 _ Upstream tranSpOrtat . - . sold to end users

and distribution

upstream

tier 2
supplier

« Transportation and distribution of products purchased by

tier 1 tier 2

the reporting company in the reporting year between a supplier supplier
company’s tier 1 suppliers and its own operations /
(in vehicles and facilities not owned or controlled by the conpor e st

reporting company)

tier 1 tier 2
supplier supplier

« Transportation and distribution services purchased by the
reporting company in the reporting year tier 2

supplier




. 1
waste

generated in
operations

X

husiness
travel

] T
g qe——

employes
commuting

Categories 5 — Waste generated in operations

« Disposal and treatment of waste generated in the reporting company’s
operations in the reporting year
« in facilities not owned or controlled by the reporting company

_® What are the waste treatment methods in Hong Kong?

Categories 6 — Business Travel

» Transportation of employees for business-related activities during the reporting year
» in vehicles not owned or operated by the reporting company

_@ What’s the impact of COVID-19 to business travel emissions?

——

Categories 7 — Business Travel

« Transportation of employees between their homes and their worksites during the
reporting year
» in vehicles not owned or operated by the reporting company



Categories 8 — Upstream leased assets

... « Operation of assets leased by the reporting company (lessee) in the
reporting year and not included in scope 1 and scope 2

fuel and
energy related
activities

—y—




Downstream Scope 3 emissions

Categories 9 — Downstream transportation and distribution

downstrear » Transportation and distribution of products sold by the reporting company in the

transportation

and distribution reporting year between the reporting company’s operations and the end consumer

I

(if not paid for by the reporting company), including retail and storage (in vehicles
and facilities not owned or controlled by the reporting company)

[ Categories 10 — Processing of sold products

J * Processing of intermediate products sold in the reporting year by downstream
processing of companies (e.g. manufacturers).

sold products

-
3

v

useofsold |« End use of goods and services sold by the reporting company in the reporting year

products

Categories 11 — Use of sold products

C_® Please name some examples of sold products.



end-of-life
treatment of
sold products

downstream
leased
assets

franchises

investments

Categories 12 — End-of-life treatment of sold products

Waste disposal and treatment of products sold by the reporting company (in the
reporting year) at the end of their life

Categories 13 - Downstream leased assets

Operation of assets owned by the reporting company and leased to other entities in
the reporting year, not included in scope 1 and scope 2

Categories 14 — Franchises

Operation of franchises in the reporting year, not included in scope 1 and scope 2

Categories 15 — investments

Operation of investments (including equity and debt investments and project finance) in the
reporting year, not included in scope 1 or scope 2

primarily for private financial institutions like commercial banks
This category is applicable to investors and companies that provide financial services



List of Scope 3 Categories

Upstream or downstream Scope 3 category

Upstream scope 3 emissions 1. Purchased goods and services
2. (Capital goods

Upstream emissions are indirect > (Fn”{ftl'iF?C”Iﬂdegj223;;35‘1;{;‘;3552}
GHG emissions I'El?téd to 4. Upstream transportation and distribution
purchasgd or acqmred gOOdS 5. Waste generated in operations
and services. 6. Business travel
7. Employee commuting
8. Upstream leased assets
Downstream scope 3 emissions 9. Downstream transportation and distribution

10. Processing of sold products
11. Use of sold products

Downstream emissions are
indirect GHG emissions
related to sold goods and
services.

12. End-of-life treatment of sold products
13. Downstream leased assets

14. Franchises

15. Investments



End of Session 2
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Rundown in 25 Feb, 2022

09:00 — 09:15 Brief Recap
09:15 — 10:30 Session 3a — Scope 3 Mapping and Data collection

10:30 - 10:45 Break
10:45 — 11:15 Session 4 — Scope 3 Calculation and Reporting

11:15 — 12:00 Discussion and Conclusion
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Corporate-level GHG Protocol reporting options

Report in conformance Required Required Optional: Companies
with the GHG Protocol may report any scope
Corporate Standard 3 emissions the

company chooses

Report in conformance Required Required Required: Companies
with the GHG Protocol shall report scope 3
Corporate Standard emissions following
and the GHG Protocol the requirements of

Scope 3 Standard the Scope 3 Standard




Overview of GHG Protocol scopes and emissions across the value chain

Scope 2
INDIRECT

Scope 1
DIRECT

Scope 3
T | INDIRECT
purchased é
goods and
services

transportation
and distribution

company ‘

Facilities Il

processing of
: = m sold products 9
- E ‘ company el E
i : vehicles lBEOfsold
and distribution  waste products okt
generated in enc-of of
operations sto| eldm:rloledl Iuct X

Upstream activities

Reporting company Downstream activities



Gases to Include

Companies shallaccount For the 7 ¢ Lt

' 4

Carbon dioxide o Hydrofluorocarbons Methane Nitrogen trifluoride
(co,) ’@# (HFCs) (CH,) (NF5)
Perfluorocarbons Nitrous oxide Sulfur hexaFluoride
(PFCs) (Nzo) (SFS)

Companies should include any other relevant GHGs

« Biogenic CO, (should be reported separately)



Scope 3 — 15 Categories

&
-

L ]
ALL
' .. 1
AR e
[ ] v
purchased ‘ fuel and upstream waste
goods and capital energy related transportation generated in business employee
services goods activities and distribution operations travel commuting

o\

I

downstream J end-of-life downstream

transportation processing of use of sold treatment of leased
and distribution sold products products sold products assets franchises

& E ﬂ -

investments




List of Scope 3 Categories

Upstream or downstream Scope 3 category

Upstream scope 3 emissions 1. Purchased goods and services
2. (Capital goods

Upstream emissions are indirect > (Fn”{ftl'iF?C”Iﬂdegj223;;35‘1;{;‘;3552}
GHG emissions I'El?téd to 4. Upstream transportation and distribution
purchasgd or acqmred gOOdS 5. Waste generated in operations
and services. 6. Business travel
7. Employee commuting
8. Upstream leased assets
Downstream scope 3 emissions 9. Downstream transportation and distribution

10. Processing of sold products
11. Use of sold products

Downstream emissions are
indirect GHG emissions
related to sold goods and
services.

12. End-of-life treatment of sold products
13. Downstream leased assets

14. Franchises

15. Investments



What's next?

1. Identifying Scope 3 Activities

2. Setting up Scope 3 boundary
e Conduct screening by estimation / calculation

3. Collect Data

* Data collection prioritization
» Data selection

4. Detail Calculation

Reporting




1. Identifying Scope 3 Activities (value chain mapping)

% Growing and processing Fruit
H Transforming Fruit into food and
cre.a l.:e. lISt OF -E‘ beverages products
activities E Distributing products to consumers

Use and disposal by consumers

List purchased $ —
and sold goods 8 —
and services J —

AR R R

Name

9,

List suppliers \?('

Type or Sector

Spend Category

Perceived Level of Influence



1. Identifying Scope 3 Activities (value chain mapping)

Example of a tea production company

#1 Purchased Goods and Services

Sugar QB
Tea ek
Herbs B
Plastic bottle caps P
Glass bottles =

Tea bags H
Boxes I
Plastic bags J
Office supplies, paper K
Office supplies, non paper K
Flavorings LM
Lemon juice concentrate N,O

#2 Capital Goods
Truck
Packaging Machine
# 3 Fuel and Energy Related Activities
China Manufacturing Facility:
Electricity, China

- Companies may establish their own policy for mapping the value chain, which may include creating representative,
rather than exhaustive, lists of purchased products, sold products, suppliers, and other value chain partners. Other
relevant value chain partners may include contract manufacturers, lessors, lessees, franchisees, customers, etc.



1. Identifying Scope 3 Activities (value chain mapping)

Tips For mapping your value chain

Supply chains are dynamic - map a snapshot on specific date
Create representative lists of products

Use visual aids while creating your map

' .
."

Companies should strive
for completeness in
mapping the value chain,
but it is acknowledged
that achieving 100%
completeness may not be
feasible.



2. Setting up Scope 3 boundary

Scope 3 Boundary Requirements

1.

Companies shall account for all scope 3 emissions and disclose and justify

exclusions.

. Companies shall account for emissions from each of the 15 scope 3 categories

according to the minimum boundaries (listed in table 5.4 of the Scope 3
Standard).

. Companies shall account for scope 3 emissions of seven GHGs: CO2, CH4, N20,

HFCs, PFCs, SF6, and NF3.

. Biogenic emissions i.e. CO2 emissions from the combustion or biodegradation of

biomass should be reported separately (e.g. burning of biofuels, emission of

landfill gas etc.)



2. Setting up Scope 3 boundary

Criteria for scope 3 screening:

Screening
_ Criteria
e Sjze
¢ |nfluence
e Risk

 Stakeholders
* Qutsourcing
e Sector guidance

N A




2. Setting up Scope 3 boundary

Excluding Activities

Disclose and justify all exclusions

Scope 3
Indifect

Some categories may not be
applicable to your company.
Some categories, based on initial
estimates, may be insignificant in
size and excluded, as for these
activities the ability to collect
data and influence GHG
reductions is limited.

Best to try to estimate before
exclusion



Excluding Activities

Example

Excluding Category 15

Category 15 Investments was
excluded, with justification:

e Investments were of low relevance to stakeholders It is assumed that this category is
. . negligible. Investments in the
e Negligible emissions are expected reporting year were

predominately in software
related businesses where the
associated GHG emissions are
relatively low. IF the investments
increase within HP, the team will
consider looking closer at each
investment For possible inclusion
in the Scope 3 GHG emission

nts : . calculation.

invést



3. Data Collection

prioritize data collection select data an;‘}gfffirf:g::ps 2 ::E{;:iia:;ne
efforts (section 7.1 'section 7.3 . :
/T ( ) ( ) (section 7.4 & 7.5) (section 7.6)

./

This may not be a linear process, could happen at the same time along the data collection process




3.1. Prioritize Data Collection

prioritize data collection select data collect data

efforts (section 7.1 section 7.3 and fill data gaps
Lt / ection 7.5) (section 7.4 & 7.5)

1 - Most significant GHG emissions produced —

2 - Most significant reductions expected

3 - Most relevant to company's business goals

4 improve data
quality over time
(section 7.6)

Will help to more effectively
set reduction targets and
demonstrate GHG reductions
over time.



3.1. Prioritize Data Collection — Approaches to Screening

Emission-Based Screening

Financial-Based Screening

Other Criteria Important to
Company Stakeholders



Emission-Based Screening

Identify priority activities using initial GHG estimation methods

There are two types of secondary data that can be used: ED




Financial-Based Screening

Financial-Based Screening to Rank Scope 3 Based Activities

B FINANCIAL Activity
B EMISSIONS




3.2 Data Selection

, .. If both primary and
secondary data not
Primary data available, use
e.g. data for
production of tea is
not available, we
may try to use

Data from specific Data that is not from
activities within a specific activities in a
company'’s value chain company'’s value chain
(i.e., asking (i.e., induskry average)
suppliers/customers for
their emissions data)

production of coffee
as proxy data

Higher reliance in

. Scope 3 than in Average data (product -
Supplier seroen based or spend-based)
specific data




GREENHOUSE
GAS PROTOCOL

10

Sl'mapro About SimaPro *  Our custon

LCA software for informed i i
change-makers = =

3EID Athena Institute
Input-output (JPY) tables with A set of comprehensive, comparable life
e Em United States | environmental burden measured as energy cycle inventory databases For building
\' or emissions. Includes methodology. materials and products in a series of reports.

US EPA eiolca.net

Economic Input-Output Life Cycle Assessment

hEE A AEREMEIEE
Chinese Life Cycle Database (CLCD)

ecoinvent

Defra, IEA, IPCC,

THIRD PARTY DATABASES

These databases assist users in collecting data For product life cycle and corpléteiﬁelce'récopri)é(twentories.
[}

Common data source

Australian National Life Cycle
Inventory Database (AusLCl)

The Australian Mational Life Cycle Inventory
Database (AusLCl) is a major initiative
currently being delivered by the Australian
Life Cycle Assessment Society (ALCAS). The
aim is to provide and maintain a national,
publicly-accessible database with easy
access to authoritative, comprehensive and
transparent environmental information on a
wide range of Australian products and
services over their entire life cycle. It is an
invaluable tool for those involved in
environmental assessment and particularly
life cycle assessment (LCA), as it provides
cansistent guidelines, principles and
methodologies for the collection of life cycle
inventory (LCl) daka, along with protocols For
LCA processes for different sectors.



Samples of CO2 Emissions Factors

1 . E m ISSIOnS faCtor for Veh ICIe fuelS (H K based) Source: Guidelines to Account for and Report on GHG emisions and removals for buildings in HK 2010 Edition

Diesel QOil
Unleaded Petrol

LPG

2.614

2.360
1.679

kg/litre
kg/litre
kg/litre

CO;-
Scope Emission source Unit kg . 7€ Data source
/ unit
Electricity hased £ The Hongk Electri ) ) .
cetmen p-ur c lased trom 2he HongRong Hlectue kKWh 0.80 | HK Electric Investments Sustainability Report 2018
S ) Company Limited
cope
T hased f The H K d ) e
oTvngas purchase rc?rn. € Hhong Hofg an unit 0.564 | Towngas Sustainability Report 2018
China Gas Company Limited ’
I\Iet.hane generation at landfill in Hong Kong due - 4.8 | EPD-EMSD Guidelines (2010)
to disposal of paper waste
Electricity used for fresh water processing by WSD m’ 0.404 | WSD Annual Report 2017/18
Scope 3
Electricity used for sewage processing by DSD m’ 0.219 | DSD Sustamability Report 2017-2018
Carbon Audit Toolkit for Small and Meds
General waste disposal kg 1.5 arbon A °° of Smat and Aledium

Enterprises in Hong Kong

25



Table [7.2] Examples of activity data and emission Factors

Examples of activity data Examples of emission factors

® Liters of fuel consumed * kg CO, emitted per liter of fuel consumed

* Kilowatt-hours of electricity consumed * kg CO, emitted per kWh of electricity consumed
* Kilograms of material consumed ®* kg PFC emitted per kg of material consumed

* Kilometers of distance traveled * tCO, emitted per kilometer traveled

®* Hours of time operated * kg SF, emitted per hour of time operated

* Square meters of area occupied * g N,O emitted per square meter of area

* Kilograms of waste generated * g CH, emitted per kg of waste generated

* Kilograms of product sold * kg HFC emitted per kg of product sold

®* Quantity of money spent * kg CO, emitted per unit of currency spent



Criteria to determine Data Quality

Table [7.6] Data quality indicators

Technological representativeness The degree to which the data set reflects the actual
technology(ies) used

Temporal representativeness The degree to which the data set reflects the actual time (e.g., year)
or age of the activity

Geographical representativeness The degree to which the data set reflects the actual geographic
location of the activity (e.g., country or site)

Completeness The degree to which the data is statistically representative of the
relevant activity.

Completeness includes the percentage of locations for which data
is available and used out of the total number that relate to a specific
activity. Completeness also addresses seasonal and other normal
Fluctuations in data.

Reliability The degree to which the sources, data collection methods and
verification procedures? used to obtain the data are dependable.

Adapted from B.P. Weidema and M.S. Wesnaes, “Data quality management for life cycle inventories —an example of using data quality indicators,”
Journal of Cleaner Production 4 no. 3-4 (1996): 167-174.



Examples — in-house illustration of data uncertainty

Peeanspd) )

: Other Indirect Emissions from Upstream and Downstream Value
Chain
a. Indirect Emissions from Purchased Products (Upstream)

2. Purchased Goods & Services: Cradle-to-Gate Emissions

i. Fruit Farming -
i Materials & Ingredients

iii. Co-packing |
iv. Ucensed Products

v. Other Goods & Services
3. Energy-Related Activities Not Included in Scope 2
4. Capital Equipment
S. Transportation & Distribution
6. Business Travel

Source: https://ghgprotocol.org/



https://ghgprotocol.org/

1

prioritize data collection
efforts (section 7.1)

Level of Data

3.3 Collect Data

3 collect data
and fill data gaps
(section 7.4 & 7.5)

select data
(section 7.3)

Corporate-level data

Business unit-level data

Facility-level data

Activity-, process- or
production line-level data

Product-level data

4

improve data
quality over time
(section 7.6)

Least
accurate

Most
accurate



Supplier

OTARARFZL-N®@®PITV—OTMMO

Example — Screening of Suppliers / Customers

Raw Material

Tea

Tea

Tea & Herbs
Herbs

Boxes

Bottles & Caps
Tea Bags
Sugar

Sugar

Sugar

Plastic Bags
Lemon Juice
Flavorings
Office Supplies
Flavorings
Lemon Juice

Activity Data

$30,000,000
$15,000,000
$6,500,000
$1,500,000
$1,500,000
$1,200,000
$300,000
$300,000
$262,500
$187,500
$75,000
$36,000
$35,000
$80,000
$15,000
$4,000

$56,995,000

% total CO,e

52.6%
26.3%
11.4%
2.6%
2.6%
2.1%
0.5%
0.5%
0.5%
0.3%
0.1%
0.1%
0.1%
0.1%
0.0%
0.0%

Category 10

Highest emission & spend activities Activity data tCO.,e
Customer #1 - makes liquid tea beverages 7,000,000 kg 11,340
Customer #2 - makes retail tea bag products 2,000,000 kg 1,456
Customer #3 - makes loose tea retail products 1,000,000 kg 654
Category 1

Highest emission & spend activities Activity data  tCO.e
Tea 50,000,000 23,738
Herbs 3,000,000 2,136
Boxes 1,500,000 1,217
Glass bottles 1,000,000 545
Sugar 750,000 493
Tea bags 300,000 211
Plastic bottle caps 200,000 141



3.4 Improve Data Quality

3 collect data & improve data
and fill data gaps quality over time
(section 7.4 & 7.5) (section 7.6)

prioritize data collection select data
efforts (section 7.1) (section 7.3)

Prioritize quality improvement for activities that have:
* Relatively low data quality
« Relatively high emissions

During reporting, Companies are required to provide

« adescription of data sources

« data quality

» efforts to improve data quality in their inventory report.




15 mins Break



Introduction to Emissions Calculation




most often
used

Emissions Calculation

Quantification Description Relevant
method data types

Direct measurement Quantification of GHG emissions using direct Direct emissions data
monitoring, mass balance or stoichiometry

GHG = Emissions Data x GWP

Calculation Quantification of GHG emissions by multiplying activity Activity data

— data by an emission factor

GHG = Activity Data x Emission Factor x GWP STESN T

Activity Emission Global Carbon dioxide

Data Factor Warming equivalent (CO,e)
Potential of emissions




Calculation Example — Products and Services

Product life cycle stages

HH Supplier’s scope
[ e —
. P E -Q 1 & 2 emissions
e o 00 o, g
Calculation All other upstream emissions h h Notes on
rom production of product
Method from p fp S data used

. - All data is specific to the
Supplier-specific method Supplier-specific data Supplier-specific data sup pﬁ"erg prﬁduct

Supplier-specific data or average S Scope 1 & 2 data specific to
Hata. or @ combination of both Supplier-specific data supplier's product, all other

upstream emissions either
supplier specific or average

Hybrid method

All emissions are based on

Average-data method Average data Average data secondary process data

All emissions are based on

Spend-based method Average data Average data secondary EEIO data




Calculation Example — Transportation

\\ business )
\ travel /
)

Upstream Activities

Activity

Data

Fuel use
Distance Travelled

Money Spent

//// o \\\\\ //_\ \\\
/ N \
Fuel-based method / TR -‘\
; | .\ E=lee=—r=2
Distance-based method *\
\ trans_por_'tatic_)n \ \ employee
spend-based method % / \\commuting
\\\ // \
\_\ V4 k—/

Upstream Activities

Global
Warming
Potential

Carbon dioxide
equivalent (CO,e)
of emissions

Emission
Factor




/ | ——
waste

generated in
operations

\\J/

Calculation Example — Waste

Supplier-specific method

which involves collecting waste-specific scope 1 and scope 2
emissions data directly from waste treatment companies
(such as For incineration, recovery For recycling).

Waste-type-specific method

which involves using emission Factors For specific waste
types and -waste treatment methods.

Average-data method

which involves estimating emissions based on total waste
going to each disposal method (like landfill) and average
emission Factors For each disposal method.

\

leased
assets

Upstream Activities




Examples — Emission calculation using secondary data

Background: Production of tea

activity X emission | X inflation X _ tCOzeof
data fFactor Factor il emissions

Category 1 Suppliers: D, E, F

Tea $50,000,000 Terrific Tea, 913 eiolca.net 0.52 1 23,738
Supplier D - 60% Purchasing t CO2e/M$S Sector:
Supplier E-30% Coffee & Tea Manufacturing
Supplier F- 10%




Larnegie Mellon

eiolca.net

LOG OUT | HOME >> BROWSE US 2002 BENCHMARK MODEL...

o Choose a model:

Use Standard Models Create Custom Model Documentation

[Show more details)

| US 2002 (428 sectors) Producer v |

e Select industry and sector:

Your current model is the US 2002 Benchmark, which is a Producer Price Model.

Search for a sector by keyword:

[ || Search |
Or browse for a sector below:

| Select a Broad Sector Group bl

[£1]
[q
(4!
Q
[L1)
[}
!
B

Select the amount of economic activity for this sector:

it
[FF]
mn

Million Dollars {(whole or decimal values only) (Show more detzils)

Select the category of results to display:

| Economic Activity L | IShow more details)

Run the model:

000

You must select a sector in order to run the model.




Report Information

i
Company Description and

Inventory Boundary

<

Methodology for all 15
Categories

Scope 3 Emissions Information
(and disclose and justify
exclusions)

Optional

»
Supplier Engagement

InfFormation

~

Assessments of Data
Quality/Inventory Uncertainty

Product Performance
Information




Report Information

Activities included
and excluded
(with justification)

All 15 categories

>Cope 1 &2 under Scope3s

SEIAVIET Biogenic
recalculation if emissions /
any avoided

Types and sources
of data used

Calculation
methodologies
and Assumptions
used

Percentage of
emissions per
category




Source of Primary Data

— | meter readings

purchase records

5 direct monitoring
=
mass balance
utility bills
Questionnaires |=y| stoichiometry

engineering models



Discussion Time



Advantages

Disadvantages

Primary data
Advantages Primary Data

Primary Data (in comparison to secondary data):

Provides better representation of the company's
spedific value chain activities.

Enables performance tracking and benchmarking of
individual value chain partners by allowing companies
to track operational changes from actions taken to
reduce emissions at individual fadlities/companies
and to distinguish between suppliers in the same
sector based on GHG performance.

Expands GHG awareness, transparency, and
management throughout the supply chain to the
companies that have direct control over emissions.
Allows companies to better track progress toward
GHG reduction targets.

| Disdvantages Primary Data

Primary data (in comparison to secondary data):

« May be costly.
« If supplied by value chain partners, the source and

quality of the data may be difficult to determine or
verify.

Advantages

Disadvantages

.. Secondary data _
Advantages Secondary Data

Secondary data (in comparison to primary data):

Allows companies to calculate emissions when
primary data is unavailable or of insufficient quality.
Can be useful fFor accounting For emissions from minor
achivities.

Can be more cost-effective and easier to collect.
Allows companies to more readily understand the
relative magnitude of various scope 3 activities,
identify hot spots, and prioritize efforts in primary
data collection, supplier engagement, and GHG
reduction efforts.

'-Disadvantages Secondary Data

Secondary data (in comparison to primary data):

May not be representative of the company's specific
achivities.

Does not reflect operational changes undertaken by
value chain partners to reduce emissions.

Could be difficult to quantify GHG reductions from
actions taken by spedific Fadlities or value chain
partners.

May limit the ability to track progress toward GHG
reduction.




Challenges for collecting primary data from value chain partners

1 p. 4 .
prioritize data collection select data S collect data improve data

efforts (section 7.1) (section 7.3) ?s":zg f;;d;zaag ‘7’; j q”?;:?; ;;:e; gm o

Lack of supplier knowledge and Lack of supplier capacity and
experience with GHG inventories resources for tracking data

and accounting

Large number
of suppliers

Language
Confidentiality barriers
concerns of suppliers
Lack of transparency in the

quality of supplier data




Ways to Engage Supply Chain

® Set up some supplier events, e.g. Supplier Day, networking
does create new opportunities for both suppliers and buyers

® dedicate a day to helping your supply chain understand your
vision, values and expectations

® Dedicate an area on your website for suppliers that provides
key information, including how the procurement team
currently engages with suppliers and the benefits of doing
business with you.



Ways to Engage Supply

® |dentify the right person in the value chain

® |ssue survey to collect information

® Development of user-friendly platform e.g. software for
data collection

® Regular communication

Regular training OO0

: : . 10000000
® Explain the mutual benefits e.g. company reputation |



Ways to Engage and Improve performance in Supply Chain

Carrots and Sticks
® Arrangement of campaign, awards, bonus

® Penalty and punishment

® Contract requirement
® Terms and agreement e.g. green lease

® Careful selection of supplier / contractor through tender
requirement e.g. score for environmental performance,
provision for environmental programme

® Incentivize contractors’ staff directly e.g. bonus



. Double Counting in Scope 3

p—
for company B:

company A: « transportation . company B:
manufacturer . . retailer

Companies may find double counting within scope 3 to be acceptable for purposes of:
- Reporting scope 3 emissions to stakeholders

- Driving reductions in value chain emissions

- Tracking progress toward a scope 3 reduction target

« Companies should acknowledge any double counting when making claims about scope 3
reductions to ensure transparency and avoid misinterpretation of data. For example, a
company may claim that the company is working jointly with partners to reduce
emissions, rather than taking exclusive credit for scope 3 reductions.

If GHG reductions have a monetary value or receive a GHG reduction program credit,
companies should avoid any double counting of scope 3 reductions. To avoid double
counting, companies should specify exclusive ownership of reductions through contractual
agreements, when possible.



Double Counting ?

The scopes are defined to ensure that two or more companies do not account for the
same emission within scope 1 or scope 2. By properly accounting for emissions as
scope 1, scope 2, and scope 3, companies avoid double counting within scope 1 and
scope 2.

In certain cases, two or more companies may account for the same emission within
scope 3. For example, the scope 1 emissions of a power generator are the scope 2
emissions of an electrical appliance user, which are in turn the scope 3 emissions of
both the appliance manufacturer and the appliance retailer. Each of these four
companies has different and often mutually exclusive opportunities

to reduce emissions.

Power company - Scope 1 Manufacturer - Scope 3

User - Scope 2 Retailer - Scope 3

This Photo by Unknown Author is
licensed under CC BY


https://www.derrickaviles.com/10-tips-to-save-electricity-bills/
https://creativecommons.org/licenses/by/3.0/

Aggregation in Scope 3

Accounting for direct and indirect GHG emissions by multiple companies in a value chain
facilitates the simultaneous action of multiple entities to reduce emissions throughout
society.

This type of double counting means scope 3 emissions should not be aggregated across
companies to determine total emissions in a given region. Note that while a single
emission may be accounted for by more than one company as scope 3, in certain cases
the emission is accounted for by each company in a different scope 3 category (see
section 5.4 of the Scope 3 Standard). For more information on double counting within
scope 3, see section 9.6 in the same Standard.



