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Measuring and reporting emissions

GreenHouse Gas (GHG) Protocol as the de facto standard

Scope 1 Directly attributable emissions e.g.

Scope 2 Indirect but controlled emissions e.g. electricity

Indirect but not under control emissions e.g. delivery of
goods
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Carbon footprint in SaaS environments

What are the (Scope 3)
emissions attributable to
the tenants?

» How to allocate emissions among tenants
of the same service?

What to include in these

emissions?

» How to measure the emissions of a
service deployed on the cloud?

Across public and/or private

cloud deployments?
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Collaboration with BT Global Services

Measurable Energy Use
Distribution

Carbon Emissions Data
Measurable

Total Energy use = of Kilowatt Hours in 4 Data Centers
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Total Carbon Footprint (TCFP) model

Responsibility Share Equation

r = multitenancy share * Lgppe
Tenantscope? (2)

multitenancy share =
DCScope2

https://arxiv.org/abs/2305.10439
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Total Carbon Footprint (TCFP) model

Scope 2 Equation

SCOpez — Z ((EDCserver + EDCnetwork + EDCcoo/ing + EDCmisc) S Chc LShare)
DCeDCs
(4)

=

https://arxiv.org/abs/2305.10439
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Total Carbon Footprint (TCFP) model

Total Carbon Footprint Equation

FCFR =5cope s Scope2 P S5Copes (1)

Net Total Carbon Footprint Equation

TCFPper = Z (TCF’DDC — EDCgreen ¢ CDC) — REC % r (7)
DCebDCs

y

https://arxiv.org/abs/2305.10439
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TCFP model in action
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Report generator

Sustainability Report

Customer X
22 Mar 2022 - 22 Apr 2022

| Measurement Scope: Scope 3 Upstream |

Takes utilization or energy Overview

Total Carbon Footprint (TCFP):

R . 1 OOO Tgross 500 Tnet
Consumptlon data as InpUt AVS’:”‘S‘*Z"‘?Z?;“:“’ase""” S(S’.agﬁ"t});et
Evaluated positively in a round of P e e

Carbon footprint over the past three months

interviews with account holders Breakdown

Carbon Intensity: 380 g/kWh?
Total energy consumption: 26315.79 kWh
Energy consumption (emissions) per device type:

W Servers

3800 KG m Cooling

B Network
Misc Scope 1
Misc Scope 2
Misc Scope 3

3800 KG
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Putting your emissions into per-

spective
10000 KG CO; is equivalent to:

& 39934.09 kmdrivenbyacar'.
» 31.42 flights from Amsterdam to New York2.
[0 82200 smartphones charged?.

Offset methods

There are various ways in which BT offsets these car-
bon emissions already, such as by using green energy,
and by buying renewable energy certificates.

Percentage of energy that is green: 30%

Renewable energy certificates (scaled to your energy
consumption): 2000 KG

Energy consumption (emissions) after offset:

5000.0 KG B Remaining (Net)
m Green Energy
H REC




Going forward

» How to incorporate embodied emissions in a meaningful way?
» What is the impact of carbon intensity variability?

» What are the best practices for developing and operating carbon
footprint-aware software systems?
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