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What are GHG emissions scopes?

Direct emissions

Indirect emissions

Indirect emissions

Direct emissions that
are owned or controlied
by a company.

Emissions from sources
that an organisation owns
or controls directly.

Example
From burning fuel in the
company's fleet of vehicles
(if they're not electrically powered).

Indirect emissions that are a consequence
of a company’s activities but occur from sources
not owned or controlled by it.

Emissions a company causes
indirectly that come from
where the energy it purchases
and uses is produced.
Example
The emissions caused by the

generation of electricity that's
used in the company's buildings.
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All emissions not covered
in scope 1 or 2, created by
a company'’s value chain.

Example
When the company buys,
uses and disposes of products
from suppliers.

nationalgrid
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Emissions scopes examples

Scope 1: Direct.
* Boilers, furnaces, breakdown of carbonates, AC leaks.
* Your equipment releases GHGs.

e Scope 2: Indirect.

 Electricity, steam, hot water, compressed air.

* You are supEIied with an energy product from in pipes or
wires, and the utility provider emits GHGs.

* Scope 3: Supply Chain.

 Cardboard boxes, water, raw materials suppliers, staff
commuting, logistics service providers.

* You buy products from suppliers and they emit GHGs.

* Note that a company’s Scope 1, Scope 2 and Scope 3 emissions,
when attributed to the final product supplied, become the
Scope 3 emissions for the end customers.
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Emission scopes and control

* Where the emissions are released mainly determines the scope
classification, but responsibility for the emissions also plays a part.

* For Scope 1 emissions, whoever has management control over an
asset is liable for the emissions that the asset produces.

* Your Scope 2 emissions are the scope 1 emissions of the utility that
supplies the energy product.

* Note that Scope 2 emissions could be classed as a sub-category of
Scope 3.

* Scope 1is fully under the control of the company, while Scope 2 is
mainly under control, while Scope 3 emissions are outside the
company’s control.

* Scope 3 emissions may be influenced through purchase choices.
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Why develop a footprint?

* Organisations can identify their emissions under the three
scopes and report these publicly as their “carbon footprint”.

e (Carbon footprints are more properly known as “emissions
inventories” — the concept of greenhouse gas accounting.

* They help a company to understand its emissions profile and
which elements of their activities are most impactful.

* Within this they can sometimes identify reputational risks and
opportunities.

* Akeyelement is integrating this information into their overall
corporate risk register and brand strategy.
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What GHG issues do carbon footprints help with?

* Answering data requests and meeting customer needs.
* Being seen as a sophisticated supply chain partner.

* Promoting products that are not exposed to hidden
climate liabilities.

* Understanding trends in customer expectations for data
and product performance to maintain market position.

e Qualifying to supply blue chip customers.

* Providing shareholders with comprehensive risk
management strategies and plans.
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Where are GHGs Emissions from? (1)
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LED bulb — 10W, 1600 lumens, 3g CO2/hour

Incandescent Bulb - 100W, 1600 lumens, 30g CO2/hour

Candle — 80W, 13 lumens, 20g CO2/hour

Propane torch — 490g CO2/hour

© Petar Milosevi¢, Wikipedia, Sievert Ltd, Dorno Inc.
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Tesla 3 — 100km/h,
4,700g CO,e/hr

Land Cruiser V8 — 100km/h,
32,000g CO,e/hour

Roll-Royce Trent 900 370kN full thrust,
64,300,000g CO,e/hour

~ Coal Fired Power Station — 2,116MW,
1,813,714,286 gCO,e/hour

© Tesla Inc, Toyota Motors, Airbus Ltd, Alan Murray-Rust
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Where are GHGs Emissions from? (3)

Beef
60,000,000 gCO,e/tonne

Aluminium cans

4,800,000g CO,e/tonne
Office paper
7,950,000g CO,e/tonne
Plastic
1,420,000g CO,e/tonne

© US EPA WARM database 2015, Southern Packaging 2023, Guardian 2023, Ourworldindata.org 2023, Pink Floyd 1971.
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Footprinting gives consumers a number

One example:

(CARBON |

S
T.R.U.; Reduce your carbon footprint through
)

everyday shopping

CERTIFIED
L. A

If you're looking to make more sustainable choices when you're shopping, look
for the Carbon Trust's certified footprint label. It verifies that a brand is working to

measure and reduce a product’s carbon emissions.
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Embodied energy in primary materials
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Embodied emissions in a hew car

Comparison of carbon dioxide emission of new vehciles

B Fuel emissions ® Embodied carbon
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Car Car Car Car Car Car

| Courtesy of Zero Carbon Guildford
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Dell’s footprint for Latitude 5510 laptop

For this product, the estimate has a mean of 348 kg of CO2e and standard deviation (margin of uncertainty) of 67 kg of

COze. Therefore, 348 kg of COze is what we refer to as the Products Carbon Footprint (PCF).

This product’s estimated carbon footprint:

348 kgco2e +- 67 kgco2e

Estimated impact by lifecycle stage with breakout for manufacturing

by component:
Dell uses PAIA (Product €ol
Attribute to Impact 0.2%

Algorithm)  to  perform rransportation
product carbon footprints. 3.8%
PAIA is a streamlined

LCA tool developed by Ui
MIT's Materials System 16.0%
Laboratory. It takes into
consideration  important
attributes of the product
which can be correlated to
activities in order to
calculate the product

carbon footprint. m Display ® Mainboard (and other boards)
Power Supply Unit(s) ® Chassis
m Solid State Drive(s) » Battery

Packaging
Est. product carbon footprint, page 1

Figure 2: PCF estimate of a Latitude 5510

Click here to view Dell’s Product Carbon Footprint Datasheets
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How common are product carbon footprints?

e (Carbon footprints are still quite rare for actual consumer
products, as they are complex and expensive to produce.

* This is because once they are released into the public domain
they are subject to intensive scrutiny. The quality assurance
required to produce them and eliminate risks is costly.

* Footprints are much more common for commodity and
intermediate products.

* In these cases they are used by OEMs for calculating their
overall corporate carbon footprint, which is then reported.
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Breaking Down Emissions into “Scopes”

* Emissions are related to all activities and break down into three
main categories:

— Scope 1: Emissions from your own equipment that combusts fuel or
releases GHGs due to leaks or chemical changes.

— Scope 2: Emissions from other entities who combust fuel or generate
GHGs to supply you with wired or piped energy commodities.

— Scope 3: Emissions from other entities who supply you with goods and
services.

* Note that Scope 2 emissions could be classed as a sub-category of
Scope 3.

* Scope 1is fully under the control of the company, while Scope 2 is
mainly under control, while Scope 3 emissions are outside the
company’s control.
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Calculating carbon footprints

* Emissions are calculated by matching the volume of an
activity performed against intensity factors and
summing the results for the different scopes.

* Volumes of activities are best based out of accounting
records to give traceability.

* GHG emissions factors in the build-up of calculations
must be linked to a documented source and the
justification for their choice must also be provided.

* The footprint must be accompanied by a methodology
statement.
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Emissions Factors Examples

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2021

Activity Fuel Unit kg CO.,e kg CO, kg CH, kg N,O
tonnes 3033.32 3029.26 2%25 1.80
Butane litres 75 1.74 0.00 0.00
kWh (Net CV) 0.24 0.24 0.00 0.00
kWh (Gross CV) 0.22 0.22 0.00 0.00
tonnes 2538.48 2533.69 3.44 1.34
NG litres 0.44423 0.44340 0.00060 0.00023
kWh (Net CV) 0.20297 0.20258 0.00028 0.00011
kWh (Gross CV) 0.18316 0.18282 0.00025 0.00010
tonnes 2555.28 2550.49 3.44 1.34
NG litres 1.15623 1.15407 0.00156 0.00061
kWh (Net CV) 0.20431 0.20393 0.00028 0.00011
kWh (Gross CV) 0.18438 0.18403 0.00025 0.00010
tonnes 2939.29 2935.18 2.28 1.83
PG litres 1.55709 1.55491 0.00121 0.00097
kWh (Net CV) 0.23031 0.22999 0.00018 0.00014
kWh (Gross CV) 0.21449 0.21419 0.00017 0.00013
Gaseous fuels
tonnes 2538.48 2533.69 3.44 1.34
il s cubic metres 2.02135 2.01754 0.00274 0.00107
kWh (Net CV) 0.20297 0.20258 0.00028 0.00011
kWh (Gross CV) 0.18316 0.18282 0.00025 0.00010
tonnes 2555.28 2550.49 3.44 1.34
el s s e ] cubic metres 2:03473 2.03092 0.00274 0.00107
kWh (Net CV) 0.20431 0.20393 0.00028 0.00011
kWh (Gross CV) 0.18438 0.18403 0.00025 0.00010
tonnes 2578.25 2575.70 1.17 1.39
litres 0.94441 0.94348 0.00043 0.00051
Other petroleum gas
kWh (Net CV) 0.19917 0.19897 0.00009 0.00011
kWh (Gross CV) 0.18324 0.18305 0.00008 0.00010
tonnes 2997.55000 2993.40000 2.31000 1.85000
Propane litres 1.54354 1.54140 0.00119 0.00095
kWh (Net CV) 0.23257 0.23225 0.00018 0.00014
kWh (Gross CV) .0.21411 0.21381 0.00016 0.00013
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Example of calculation schematic for footprint

AutoSave (4 Carbon Footprint Calculator - 400ml bottle Updated 12-04-2018.xIsx - Excel pe Jonathan Churchman Davies (ADDC)
File m Insert Page Layout Formulas Data Review View Automate Help i Comments 15 Share
axa i == B, ab o @Insel‘t ¥ zv A p @
D [B 5 Calibri —IEI e General ) @ @ Ej R Delate ~ - Z? . @
B I U- = === . $ % 9 (_08 —98 ondltl.onal Formatas Cell . . . S.mt & Find & | Analyze
& Formatting v Table v Styles v fe Format & Filter ¥ Select v Data

Clipboard [ Font [ Alignment (] Number = Styles Cells Editing Analysis Sensitivity A
C19 - Jr ~
A A , B C D ‘ E -]
1 -
2 |Process stage Input 1 Input 2 Input 3
3 |Design 1 XXXXXXX footprint pro rata Assumed Pallet Manufacturer to Moulder
4 |Raw materials shipping 2 Assumed resin ship S Carolina to Shanghai pro rata Assumed Box manufacturer to moulder
5 |Raw materials road 3 Assumed resin road Shanghai to plant pro rata Assumed steel plant to moulder pro rata
6 |Raw materials production 4 From LCA database for resin LCS DB for Stainless steel closure LCADB for packaging plastic
7 |Moulding and assembly 5 Electrical moulding energy pro rata Steel forming energy pro rata
8 |Road transport 6 Lorry CO2 pro rata
9 |Ship transport 7 Ship CO2 pro rata
10 |Customs clearance 8 Dock warehousing energy pro rata
11 |Port to distribution warehouse 9 Lorry CO2 pro rata
12 | Distribution 10 Lorry CO2 pro rata
13 |
14|
15 | [ |
16 |
17 |
18
19 | |
20 | =]

3 Input definitions | Summary | Input1 | Input2 | Input3 | Input4 | Mats+Mass+Del+Forming GH ... &) @ [4]

Ready ?f( Accessibility: Investigate ﬁ E - —— + 100%
— 12:13 PM
1 F ") ENG
P Type here to search ﬂ : - 10/20/2023
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Example of detailed buildup of footprint

AutoSave (@ off)

Carbon Footprint Calculator - 400ml bottle Updated 12-04-2018xlsx - Excel

File Home Insert Page Layout Formulas Data Review View Automate Help 7 Comments & Share
—
f’ & _ Hinsert ~ > A @
|:| 2& Calibri ~ 11~ A A = = E '§"/' ~ ?5 General v @ @ Fj E Z Z?
- N &% Delete ~ ’
Paste B I U-. . . AL . $ - % 9 (_63 ;)03 Conditional Formatas Cell ﬂ . - O~ Sort & Find & | Analyze
~ = — ' Formatting v Tablev Styles v ik Filter v Select v Data

Clipboard K] Font [ Alignment [} Number [} Styles Cells Editing Analysis Sensitivity A

AF37 9 I ~
4 A B c o E F G H | J K L M M o P L=} R k=] T u Y W X v Z A AB AT AD AE AF ’ T

1 [ Material Tupe Mass GHGibattle from material transport km  GHGMTor GHGibatte F GHGibatte f Grams per Bottle Forming energy il
2 |Small Plasic  Polyester 74 grams | 0000781 TCO2  Sall totel 538 1BOE-0G LOMIE-07 Plasic | 4337.14 Kwhitory 0,000 TCOZ 4337.14 KWwhtonne  Injection blow moulding | 4.27662 for china 261669
3 Small Stainless stee 36 54 grams 0000257 TCO2 0.000484812 100 BE719E-07 2.1956E-07 0.000304 Thw'h
4 Large Plastic Polyester 126 grams 000031378 TCOZ  Large total 26 365 20234E-06  51324E-07 Steal b 62328 TCOZefte 0.000539 11836 kwktonne  hetal forr 46 72 usedf 5R2328 TCOXMonne steel forming
5 |Large Stainless stee 6 Gogams | A74E-)4 TCOZ 6.94E-04 [} 1092606 2.7639E-07 0.000382
£ Packing Crate small wood Pallet 000445 T 1124E-06 TCO2  Small Packac 25 365 1B0BEE-07 4 5825E-08 nzxs 4000 split
7 Cardboard small  Box T 917505 grams 1413E-06 TCO2 100 20B28E-07 52323E-08 12 8451 714286 split
8 | Packing Crate large Wood Pallel 0.00445 T 4.44396E-06 TCOZ T266EAD7 1BESE-DR 45 1000 Selit
3 |Cardhoardlarge  Box 056,70 grams | 2442E-05 TEO2 I5639E-07 G0396E-08 22,1924 47.6% ot Stack 2x 2 2boxes
10 Shrirkwrap small  LLDPE GO0 grams  1B4BBE-07 TCOZ 20074E-09  50917E-10 0125 4000 split Box small  Box larg Pallet size 2 2 2
M Shrirkwraplarge  LLOPE 500 grams 7.395E-07 TCO2 8.0295E-03 20367E-09 05 000 split Bottle vo Length Diameter g B Small  Large
2 400 5 BAZE92 BETSINIT 476731 1000
13 Small batch 1000 20 757885
14 GHG Intensilies per tonne 4000 Biox small be Box large height 0512
15 Plastics. ittt arnericancherni str ris_plasticsd pfpgasp?CID=14 3% DID=5336 Big batch 4 3 wertical stack
16 TCOATonne 1000 B0 B0
17 HOPE 1478 Mass per batch
1 |LDPE 1477 0.706 1 torne assuming packing
19 |LLDPE 1479 Valume per batch B Mass in arams
n PP 1343 3 m3
21 PET 2538 closest, as PET is a polyester 37.5 m3 per lorry
22 |GPPS 2763
23 HPS 2757 Pallet Chep L
24 PVC 2029 8807 |bs CO2 1000
25 |ABS 3143 000444364
26 0045 T bazs of one pallet [Wikianswers)
27 Steel 300 g2 for cardboar: httprwwe sociefies.cam ac.ukfouecs! p To200%cardboardRecyclingladdenbrookfadden|
28 |Stainless 31 SETAC via Outckumpu
2 S50E+00 TCO2Nonne 50 B0 G0 box sides and height
30
31 Cardboard 11 TCOAT Heinz 17 M2 PERBOX
2 |Pallet 0004443637 TCOZmallet
33
34 Glass 0E46821022 TCOZ2ettorne
3
3 | Aluminium 9085494304 TCO2ehorne S0O0N data from data set 4
37 1,000 large boules - 21cartons .
38 |Carbon Steel 357083305 TCOZetonne eachoanton= 571381 33om
33 eachcanton = 10.5kg
an Tatsl waight large botdes = 220kg

< » .| Summary | Input1 | Input2 | Input3 | Input4 | Mats+Mass+Del+Forming GHG | Input5 | Inpu.. @ : [¢]
Ready '),o.)’.( Accessibility: Investigate

£ Type here to search

n
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GHG Protocol Process for Scope 3
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accounting
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emissions
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report
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chapter 11
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For direct assistance on footprinting

* Contact the ADDC Industrial Energy Efficiency
Team.

* ETIPTECHNICAL@ADDC.AE
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