NaVigation (click on icon to jump to section)

AEE
Climate
Action Certificate

A course for Climate Action Leaders

House Keeping (Online)

" Breakevery 50mins.
»

Slides will be circulated after event.

Assessment: 20 multiple choice questions via online form

One certificate per completed assessment / course participant

I n t ro d u Ct I O n S = Certificate of Completion issued by AEE for those who score 70%+ in the assessment

& Certificate of Attendance <70%

D Phone on silent please, but keep to hand for Slido polls (anonymous)

. v
H O u Se kee p I n g - | & Assessment (requires full name & email for issuance of Certificate)

& Can you see the screenshare? Sound on? Turn off other apps (for bandwidth)
L]

Mute on and Camera off. Camera on when speaking and at open forum

e Trainers are required to be solutions— agnostic.

If you have any concerns about this course pls use chat and/or feedback form to put same on the record.

Raise hand to interrupt (questions welcome).

Use chat for links, files and questions. Upvote other's questions using ¢& emoji to save typing
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About AEE

aeecenter.org/certifications/certification-benefits

AEE has tens of thousands of active certified
professionals operating in 100+ countries!

Gaining a wide-reaching and industry-
recognized certification is always a personal
and financial investment. Individuals report
career improvements in the form of salary and
responsibility increases and matching benefits
for their organization.

AEE Certification explained

Professional Development

* Open to all

 Attend

« Pass assessment (70%)

« Certified by AEE (central)

« |f assessment not taken, certificate of
attendance issues after 7 days

Certification(s) of competence

+ Certified Energy Auditor (CEA)
Certified Energy Manager (CEM)

Certified Measurement & Verification
Professional (CMVP )

« Attend courses (85% min)

Pass the exam

Industry experience (CEUs)

3 year validity (maintain CEUs)

CEU = Continuing Education Unit, 1 CEU generally = Thr CPD
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AEE Credentials

AEE credentials are recognized worldwide
by government agencies and many
employers, including:

* American National Standards Institute (ANSI)
+ Entidad Nacional de Acreditacion (ENAC)

* U.S. Department of Energy, Better Buildings
« Saudi Energy Efficiency Center (SEEC)

Sustainable Energy Authority of Ireland (SEAL)
« Kenya's Energy Regulatory Commission (ERC)

AEE Certifications — Energy Management

Certified Energy Manager - CEM®

CEM
Business Energy Professional — BEP®

Energy Efficiency Practitioner — EEP™

Certified Industrial Energy Professional — CIEP™

Certified Measurement and Verification Professional - CMVP®

Certified Lighting Efficiency Professional - CLEP™

Certified Practitioner in Energy Management Systems — 50001 CP EnMS

SEP Performance Verifier — SEP PV

ISO 50001 Lead Auditor — ISO 50001 LA

|
|
|
|
|
|
|
|
|




AEE Certifications — Energy Service and Sustainable Development Introductions: Trainers. Authors & Advisors
. 1
Certified Energy Auditor — CEA®

Climate Action course requested by SEAI in Jul 2022, L "sustnwol
« developed by Sustineo and agreed with AEE in Jan 2023
Raoul Empey, BA BAI, MSc, CEng MIEI, CEM-I

* Managing director of Sustineo
« Sustainability in 3 simple steps (Measure, Optimise, Restore)

Certified Building Commissioning Professional — CBCP®

Certified Building Commissioning Firm — CBCF™

Certified Performance Contracting and Financing — PCF™

Certified Water Efficiency Professional — CWEP™ + Loves nature walks, travel & culture, food

« Climate Reality leader and specialises in carbon management

Conor Molloy, MSc (energy), CMVP, MCILT, CEM-I
« Helping business save energy & emissions since 2005

Certified Renewable Energy Professional — REP™

Certified Sustainable Development Professional - CSDP®

* Promotes the ASl; model (Avoid | Shift | Improve 4,

Carbon Auditing Professional - CAP™ o . .
« Expert on Global Logistics Emissions Council (GLEC)

« Climate Reality leader and specialises in sustainable logistics programmes

Certified Green Building Engineer — GBE™

Certified GeoExchange Designer Program — CGD™ You - 20 seconds each: Name, Role, Organisation, Why you are here!
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Learning Objectives Agenda Dpay1 Day 2 Polls & Exercises

Context Mitigation 1 Business case
P . 1. Busit i
Participants will: 2 s v carbonFaotprint 2 oo
- oundary
1. Gain an overview of Global, Regional (North America) and National (USA) emissions, 3. Global Policy 16, Scope 3. Energy
policy, and legislation oo 7. scope2 4 OFI-Prioriisation
. ) ) : . lIreland's Policy
Terminology, concepts and jargon explained 6. What is climate action? 12- i;gpe 3d bodied ami 5. Risk Assessment
L . . . s and embodied emissions
2. Understand the potential impacts and opportunities facing businesses 2. Outside of Scope (bioenergy) 6. Scopel&2 calculation
. . . Te / Unit:
Including carbon budgets for enterprise :rms Ur:tlss 21. Presenting Results 7. Scope 3 calculation
3. Know what Climate Action means with particular regard to 8 Scaleof Challenge 2. Standards 8 Climate Action Plan
+ Reducing emissions 9. Startwith Energy 23, Voluntary Carbon Markets: Carbon Offsets
+ Adapting to a changing climate, and 10. How to Win 24 Potential Pitfalls
- Raising awareness amongst suppliers, staff and customers 25. Winning approaches
L . . Adaptation Assessment
4. Learn how to prioritise opportunities for improvement 7. Global context Awareness
+ How to do carbon calculations 8 lIreland 26, Solutions globally vs individual choices (foc
+ Templates provided 9. Definitions/Standards 7 = iaff Engagement
5. Know where to find the supports to start climate action planning for your business 28, Innovative Approaches
29. Don't Underestimate Human Success!

Climate Action Plan Pitch

m‘ m‘ 30 WrapUp
19 21



https://sustineo.ie/
https://aems.ie/
https://sustineo.ie/services/training/climate-action-certificate/
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Context

Business, Science, Policy

Association of Energy Engineers

Companies at
physical risk
from Climate
Change

Source ECB
https://www.ecb.europa.e
u/press/blog/date/2021/h

tml/ecb.blog210318~3bb
c68ffc5.en.html

Will my
business be
impacted

financially?

Drivers for change:

Image from front page FT.com
November 2020

EIB: Survey of Businesses at Risk 2021

Figure 1. Share of firms whase business activities are affected by physical climate risks, by country (%)
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Nate: The base is



https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html
https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html
https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html
https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210318~3bbc68ffc5.en.html
https://www.eib.org/attachments/publications/eibis_2020_report_on_climate_change_en.pdf

Co-Benefits
from climate
action

i/-Before & After July 2021

v'Brand reputation

v Investor confidence
v'Increased innovation
v/ Bottom line savings
v Competitive edge

v Resilience against regulation

flood

di ny-before-
f the-ahr-and-eifel ions/a-58299008

Images: http
o

Business Case

(as used in large organisations to secure time/monetary resources)

Energy & fuel spend (approx.) € 1,000,000*

Typical projected savings £100.000
Say 10% over 3 years !
Potential annual energy saving € 33,000
Profit (or non-pay budget) last year? € 90000
Say 3% margin of €3m t/o !
Energy savings as % of profit/budget per year 37%

Sales or work needed to make same profit

Annual energy cost savings + margin

€ 1,100,000

*Assuming 1L = €1 for ease of calculation

Erft'étgdt—BIegsem, Ge[man.)g

BRI UW LT INVESTMENT

(AN DESTROYING THE PLANET."

Carbon Prices

1. Societal Price 2. Market Price

+ ameasure of the economic harm from those impacts M + EU Emissions Trading Scheme
+ Clean Development Mechanism

- 3. Carbon Tax

- Ireland: €56/tonne in budget 2024

« 11 Oct'23 Diesel & Petrol only; other fuels 15t May'24

- Legislated (2020 Finance Act) to increase by €7.50/t
per year to €100/t by 2030

4. Internal or Shadow Price

« DPENDPR Public Spending Code (due for update 2022)
+ 2030 €100/ tonne
+ 2040 €163 /tonne
+ 2050 €265 /tonne

{An internal or shadow price on carbon creates a theoretical € cost per tCOe.



https://www.dw.com/en/flooding-in-germany-before-and-after-images-from-the-ahr-and-eifel-regions/a-58299008
https://www.dw.com/en/flooding-in-germany-before-and-after-images-from-the-ahr-and-eifel-regions/a-58299008
https://assets.gov.ie/19749/77936e6f1cb144d68c1553c3f9ddb197.pdf

Market Price Example: EU ETS

The price of emissions allowances in the EU and UK

Cost per tonne of carbon dioxide produced (in £ or €)

T ] UK (£ per tonne)

}vll M ;‘1'| Al S
}V\f r*“‘ﬂ Hﬂ}af‘j \ .7\‘" \ .
o \ Vin!
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A

m Source: https://ember-climate.org/data/carbon-price-viewer/

Include Carbon in our Business Case

(as used in large organisations to secure time/monetary resources)

Bample | € | COe]

Energy & fuel spend (approx.) € 1,000,000*
Typical projected savings £100.000
Say 10% over 3 years !
Potential annual energy saving € 33,000
Profit (or non-pay budget) last year? € 90,000
Say 3% margin of €3m t/o !
Energy savings as % of profit or budget per year 37%
Sales or work needed to make same profit € 1,100,000

Annual energy cost savings + 3% margin

Assuming 1L = €1 = 3.17 kgCO.e for ease of calculation

3,170*
317
105

Cost to Offset (a last resort) 3,170 tCO.e energy emissions as alternative to saving fuel @ €15/tCO,

=3,170tCO.e x €15/tCO, = € 47,550 per yr
m (equivalent to 634 hectares of forest at 5tCO,/ha per year, i.e. 634ha in perpetuity)
~
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Legal & Other Requirements

Mandatory Voluntary

Depends on sector/size, but one important « Carbon Disclosure Project (CDP)
one is the EU’'s Corporate Sustainability
Reporting Directive ("CSRD" ultimately

replacing the EU Non-Financial Reporting * B Corp Certification
Directive or “NFRD")

companies and public interest entities already

« Science-Based Targets initiative (STBi)

* Origin Green

included in NFRD > 500 employees * Business in the Community Ireland — Low
> 250 employees Carbon Pledge
listed SMEs, with potential opt out until 2028 t
* etc

EU branches and subsidiaries (turnover €40
million) of non-EU companies with substantial
activity in the EU market (turnover €150 million)

Source: https://fi pital-markets-union-and-financial-markets/company-reporting-and-auditing/company:

g en

2
m reporting/corporate

Understand the

science

Global Heating, PPM to GHG



https://ember-climate.org/data/carbon-price-viewer/
https://finance.ec.europa.eu/capital-markets-union-and-financial-markets/company-reporting-and-auditing/company-reporting/corporate-sustainability-reporting_en
https://finance.ec.europa.eu/capital-markets-union-and-financial-markets/company-reporting-and-auditing/company-reporting/corporate-sustainability-reporting_en

The Greenhouse Effect Global warming

* We have known how the earth
traps heat since 1850's
* John Tyndall (Carlow)1859
* Eunice Newton Foote (USA) 1856

* CO; is the largest greenhouse
gas by volume and persists for
300-1,000 years

* 93% of warming to date has
been absorbed by the oceans

* https://en.wikipedia.org/wiki/
Eunice Newton Foote

Where is global warming going?|

This Photo by Unknown Author is licensed under CC BY

Measurements of CO, in ppm 1958-2022 Measuring Emissions, PPM (Parts Per Million)

Carbon dioxide concentration at Mauna Loa Observator

430F Green House Gases (GHGs)
= 420= "
= Full d ending D ber 31, 2022 . .
E gepp "o endnobecemiet + Carbon Dioxide CO,
£ 400 - * The largest GHG by volume
5 390- 3 « Natural product of combustion
m 3801 3 * Expressed as ppm
E g;g: - * Currently 420ppm
€ 350 : « Global impact
O 340= E « Deaths? None, but growing
C‘J‘ 3305 E number of climate migrants;
S azol WS | @S CO, is not fatal in low
Lt o e sl i i 4 e i i s £ S concentrations
310
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

 See also COVID viruses are
, jumping species due to

Air Quality emissions - EPA.ie

* Impact locally on human health
[deaths estimated at 1,300+pa in
Ireland - EPA]:

« carbon monoxide (CO)

« hydrocarbons (HC), present in fuel and
as solid in asphalt

« oxides of nitrogen (NOx), associated
with asthma

« particulate matter (PM), generated by
the burning of fuel associated with
cancer, alzheimers

* https://www.epa.ie/environment-and-

you/air/

1 . aUce . . .
m Source: Scripps Institution of Oceanography at UC San Diego passed 420ppm in May 2021 having started at 315ppm in 1958 m pres<l ire_on natural habitats
Mo e Pt
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https://climate.nasa.gov/causes/
https://en.wikipedia.org/wiki/Eunice_Newton_Foote
https://en.wikipedia.org/wiki/Eunice_Newton_Foote
https://buddhajeans.com/encyclopedia/global-warming-potential-gwp/
https://creativecommons.org/licenses/by/3.0/
https://keelingcurve.ucsd.edu/
https://www.epa.ie/environment-and-you/air/
https://www.epa.ie/environment-and-you/air/

@- i Are we

Dinosaurs
subsidizing
meteors?

Global

.
PO | I C « With apologies to
#DontLookUp
* UN Development
Programme For more
. . > ‘ - information on the '‘Don’t

What is the world doing about its J : Y Choose Extinction

- . 3 = campaign, visit
55 billion tonne carbon footprint? e seextinction
.com

y https://youtu.be/ www.dontchooseextinction.

Figure 12 - Level of fossil fuel subsidies compared to renewable energy
subsidies

HOW do W_e . = . N Paris Aj uomE
subsidise fuel? Temperature & |

Trends in Atmospheric €O, vs Global Temperature Change

. Copenhagen %
Figure 9 - Energy subsidies by category in 2019 po I | Cy boad Accord
Keeling curve (ppm CO) and policy | Kyoto Protocol
entered into force
changes at global level. 3
280 | v
First UN CL
Cha Confe
i i Ll Pl
- Build your own stripes for temperature ret TheE s
expenditures change at Assessment Report A

€68 billion

ey https://showyourstripes.info/s/globe

First World

Income or price This graphic . Climate Conference 1
supports L wi i /
€85 billion https://twitter.com/ ppmv/status/148481 8 |4

Lot 6043864379392?s=20
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mﬂ https://www.eca.europa.eu/Lists/ECADocuments/RW22_01/RW._Energy_taxation_EN.pdf m, 1960 1970 w0 1% 2000 2010 2020



https://austria-forum.org/af/Geography/America/United_States/Pictures/New_York_3/Headquarters_of_the_United_Nations_-_Assembly_Hall
https://creativecommons.org/licenses/by-nc/3.0/
http://www.dontchooseextinction.com/
http://www.dontchooseextinction.com/
https://youtu.be/3DOcQRl9ASc
http://www.dontchooseextinction.com/
https://www.eca.europa.eu/Lists/ECADocuments/RW22_01/RW_Energy_taxation_EN.pdf
https://showyourstripes.info/s/globe
https://twitter.com/_ppmv/status/1484816043864379392?s=20
https://twitter.com/_ppmv/status/1484816043864379392?s=20

We Ca n fiX th e Cl i m ate Global COz emissions from fossil fuels and land use change, World
What's Fuelling " s chang
Climate Change? =

1987 Montreal Protocol (bans CFCs)

+ 2014 Ozone hole peaked (shrinking since) 41.06 GtCO, 30 billion t
| * 90% fossil fuels + .
PP . 25 billion t : t\\‘
— R yis S
- ac 5 . _— 20 billion t sail fusls and
2015 Paris COP21 - 189 countries agree on = 54.59 GtCO,e Fossi fuls and

o
« holding global average temperature increase to well below 2°C and 2 « incl CO, CH,and N,0 G‘ob
« pursue efforts to limit temp increase to 1.5°C above pre-industrial levels :

Progress is being made https://ec.europa.eu/eurostat/cache/egd-statistics,

1980

e Source: https://ourworldindata.org/grapher/global-co2-emissions-fossil-land

Carbon Budget

"'carbon budget’ means, in relation to one or

more greenhouse gases, the total amount of The carbon budget for 1.5 degrees
greenhouse gas emissions that are permitted

during the budget period”

2020
greenhouse gas emissions and L AR

are included in the carbon budgets.”

European
- Policy

Source: Climate Action and Low Carbon

Development (Amendment) Act 2021 =
https://www.gov.ie/en/press-release/dabéd
government-announces-sectoral-emissions West threatens Russia with more
::!"t"z:i:":‘T;‘;f’ﬁ;i”;f'Datma Sl - sanctions, but trade relations
. complex - CNN.com (2014)
https//www.globalcarbonproject.org/carbonbudget/22/visualisations.htm



https://ec.europa.eu/eurostat/cache/egd-statistics/
https://ourworldindata.org/grapher/global-co2-emissions-fossil-land
https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-turn-the-tide-on-climate-change/
https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-turn-the-tide-on-climate-change/
https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-turn-the-tide-on-climate-change/
https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-turn-the-tide-on-climate-change/
https://www.globalcarbonproject.org/carbonbudget/22/visualisations.htm
http://edition.cnn.com/2014/03/07/business/russia-sanctions-why-the-u-s-and-europe-are-not-quite-in-step/
http://edition.cnn.com/2014/03/07/business/russia-sanctions-why-the-u-s-and-europe-are-not-quite-in-step/
http://edition.cnn.com/2014/03/07/business/russia-sanctions-why-the-u-s-and-europe-are-not-quite-in-step/

Absolute reductions? EU -33% 1990-2020

Greenhouse gas emissions (including international aviation, excluding LULUCF) trend, EU, 1990 - 2020 -]
00|
]
g =
il
]
o4
s
ﬁgﬁ;g’s
o eurostatill
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CSRD: European Sustainability Reporting Standards (ESRS)

CROSS-CUTTING STANDARDS

ESRS 1

ESRS 2

General disclosures

General requirements

DRAFT EUROPEAN SUSTAINABILITY
REPORTING STANDARDS

ESRS E1
Climate change

TOPICAL STANDARDS
ENVIRONMENT
ESRS ESRS E4 ESRS ES
ESRS E1 ESRSE2 o andmarine  Biodiversity Resource use
Climate change  Pollution fessiross and and circular
ecosystems  economy
ESRS s1 ESRS s2 S0GAL  ESRS S3 ESRS S4
Own Workers in the Affected Consumers and
workforce value chain communities end-users
GOVERNANCE BEFRAG
ESRS G1 Business conduct
5 Source: htps://www.efrag.org/ (first draft standards Nov 2022)
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EU from Drivers to Directives

€
Cost.

competitive
ness

X
Security
of supply

Fit for 55

(-55% GHG by 2030 vs 1990)

®

+Task Force on Climate
Related Disclosure (TCFD,
2017)

~Types of information that
companies should disclose to
support investors

~Taxonomy Regulation 2020
~Common language and a
“sustainable”
/ +Taxonom) S
~Corporate Sustainability
+European Sustainability
Reporting Standards (ESRS).
+See DETE presentations

Enviionment EFFICIENCY +Energy Efficiency Directive
(GHG €02) F'RST 2024 (2012, 2018)
<EASin reland
8 Source: Art.3EU EED in pipeline...
2 Jatecl il L -
c @ fFneds due-dil P
TR o S T £ it an
A 11
Energy management systems and energy sudits
| Menber

Mandatory 50001
from 20277

. uling 48 ey carkr togeher. mpleent oty e sy, The e
mansgemess sysim sl be cerufid by an ndependeat bod. n scontance wh the reevam Ezopean o el
sandands

Article 11 of EED 2024 (recast of EED 2012
and 2018)

« Energy Management Systems: 85T is
roughly 24GWh or 2.4million litres of diesel
equivalent.

+ Energy Audits: 10 T) = 2.8 GWh or 280,000
litres diesel

« 1SO50001:2018 integrates standards’ KPls

o Source: hitps://eur-lex.europa. li/di

1791/0j

2002

o []

Official fournal of the European Usion L2317

Mermber ‘
place at the ates by 11 October 2027,

0 an energy audt.

‘Sach energy audicsshall be esher:

s} carried out i an independent and cos-effctive manner by qualfied o accredited expers, i accordssce with
ke 28: 00

b) implemenied and spervised by

Member Staics

shull ensure that the enterprises refervd 1 i the fins subparagraph carry out 3 fiest energy sudic
by 11 Oxiober 2026 and that subsecqens energy ssdis are carried

ot a least every four years. Where such enseprises

ady carry oust enengy sudits in accoedance with the fist subparagraph. they shal continue 10 do v a least every four

years in sccondance with thi Directive

conerprises concerned sl dr

aw g & concrete
o e oy s, The Ao o sl

20 feasible Action Han o the basts of the recomencodutions

arisiog.
i ey s 1o emplencn cachs s ecommenducson, whrs & 5

ity o
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https://www.fsb-tcfd.org/
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en#:~:text=The%20Taxonomy%20RegulationEN&text=was%20published%20in%20the%20Official,to%20qualify%20as%20environmentally%20sustainable.
https://ec.europa.eu/sustainable-finance-taxonomy/taxonomy-compass
https://enterprise.gov.ie/en/what-we-do/the-business-environment/corporate-sustainability-reporting/csrd.html
https://enterprise.gov.ie/en/publications/presentations-webinar-csrd.html
https://www.gov.ie/en/publication/efa12-green-public-procurement-gpp/
https://commission.europa.eu/system/files/2022-01/proposal_for_a_directive_on_energy_efficiency_recast.pdf
https://www.seai.ie/business-and-public-sector/energy-auditing/
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-and-rules/energy-efficiency-first-principle_en
https://finance.ec.europa.eu/sustainable-finance/disclosures/sustainability-related-disclosure-financial-services-sector_en
https://commission.europa.eu/business-economy-euro/doing-business-eu/corporate-sustainability-due-diligence_en
https://environment.ec.europa.eu/publications/proposal-directive-green-claims_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-and-rules/energy-efficiency-first-principle_en
https://www.efrag.org/lab6?AspxAutoDetectCookieSupport=1
https://www.efrag.org/
https://eur-lex.europa.eu/eli/dir/2023/1791/oj

USA ranks 52nd in CCPI index 2023.

USA 2022

US GHG emissions = 6,430
MtCO,e in 2021

Of which 73% combusting
fossil fuels

Other CO,, methane,
nitrouse oxide and F-gases
make up the other 27%

U.S. CO; emissions from energy consumption by source and sector, 2022
billion metric tons (Bmt) of carbon dioxide (CO2)

end-use sector®

source*

@

percentage of sources percentage of seclor:
- transportation
petroleum - 18 (37%)

2.3 (46%) &

industrial
1.4 (28%)

natural gas
17 (35%)

0.8 (16%)
5.0 Bmt

total = 5,0 Bmt total =

Fpmepe—— 2 1 d - the -environment/where-greenhouse-

https://www.eia.gov/en

Source: US Energy Information
gases-come-from.php accessed 06 Nov 2023

éia
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US Emissions down 3.1% vs 1990 excl LULUCF

U.S. Greenhouse Gas Emissions by Gas, 1990-2021

US represents about 10% of

global GHG emissions

nated gases
use and forestry carbon siock change

Source: EPA, https://www.epa.gov/ghgemissions/inventory-us-greenhot
https://ourworldindata.org/greenhouse-gas-emissions accessed 06 Nov 2023

USA A $500 Billion Investment in a Green Economy
The federal government's average annual climate spending is

Inflation ised to triple this decade.
Reduction Act e
(IRA)

0

Credit Suisse estimates total 3

federal spending g

at double the headline A

figure —to over USD 800 f, i

billion - sending the total 5 0

public and private spending »

mobilized by the IRA to P o

nearly USD 1.7 trillion over 5

the next ten years < » T
| s
o

1990-1999  2000-2008  2009-2017  2020-2029
Source: NI
Source: htps://twitter.com/hankgreen/status/1559583593835
suisse.com/about-us-news/en/articles/news-and-expertise/us-inflation-reduction-act-a-cat:
0Suisse%20estimates.over%20th

- text=In%20fact%2C%20Credi

-gas-emissions-and-sinks and

Inflation Reduction Act

CHIPS and Science Act

tructure
and Jobs Act

535206525=208t=KtAzIPMUaW-V)jzH7GTxHQ and https://www.credit
lyst-for-climate-action
%620ten%20years accessed 06 Nov 2023

(C) AEE



https://ccpi.org/countries/
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://ourworldindata.org/greenhouse-gas-emissions
https://www.eia.gov/energyexplained/energy-and-the-environment/where-greenhouse-gases-come-from.php
https://www.eia.gov/energyexplained/energy-and-the-environment/where-greenhouse-gases-come-from.php
https://twitter.com/hankgreen/status/1559583593835352065?s=20&t=KtAzlPMUaW-VJjzH7GTxHQ
https://www.credit-suisse.com/about-us-news/en/articles/news-and-expertise/us-inflation-reduction-act-a-catalyst-for-climate-action-202211.html#:~:text=In%20fact%2C%20Credit%20Suisse%20estimates,over%20the%20next%20ten%20years
https://www.credit-suisse.com/about-us-news/en/articles/news-and-expertise/us-inflation-reduction-act-a-catalyst-for-climate-action-202211.html#:~:text=In%20fact%2C%20Credit%20Suisse%20estimates,over%20the%20next%20ten%20years
https://www.credit-suisse.com/about-us-news/en/articles/news-and-expertise/us-inflation-reduction-act-a-catalyst-for-climate-action-202211.html#:~:text=In%20fact%2C%20Credit%20Suisse%20estimates,over%20the%20next%20ten%20years

USA Target: 50-52% reduction vs 2005 Carbon Budget

7

o% " ‘carbon budget’ means the total amount of greenhouse gas
e M ’zs,za%mowms] o emissions that are permitted during the budget period”

D 5 17% BELOW 2005 : ‘ LEVELS IN 2025
o) LEVELS IN 2020 \7
o -30% 9
N 2
@ ) 3
5 4 N § [0 ELow 2008 0% S
T N | LEvELs N 2030 m
2 L ——— 50% @
23 g
» X o =
€ -8~ HISTORIC EMISSIONS a 0% py
2 = =1
a2 4 17% BELOW 2005 LEVELS IN 2020 N 0% o
5 - U.S. PROJECTED EMISSIONS UNDER 2025 TARGET N
-80%
1 =& U.S. PROJECTED EMISSIONS UNDER 2030 TARGET \ .\
-+ U.S. PROJECTED EMISSIONS UNDER 2050 GOAL ) N 0%
Net-Zero
0 IN 2050 | e 100%
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Source: Figure ES-1 https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strateqy.pdf accessed 13 Nov 2023 m@ Source:
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Sustainability defined / explained?

What is
Climate

Action?

The Acid Test

Based on the https://thenaturalstep.org/approach/ direct link to video https://youtu.be/BSNiTNOchjO

oee

asmssier o bt
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https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf
http://www.irishstatutebook.ie/eli/2021/act/32/enacted/en/print
https://thenaturalstep.org/approach/
https://youtu.be/B5NiTN0chj0

ESG/Sustainability: where does Climate fit?

Environmental Social Financial

Resource
GPP / Food
Biodiversity
Community
Well-being

Health &

Nutrition

Stable cashflow

Investors

Energy Efficiency
Renewables
Restore Tree

planting / bogs
Adaptation
Awareness/
Education
Divestment

Climate Action

Source: Sustineo 2023

Definitions: Climate Action & Decarbonisation What people think  ~ What Climate Action

Climate Action Is actually is
13 e
Take urgent action to combat climate change and its

. More successful local
impacts” SDG 13 @ Pe rce pt | O n I business communities

Healthier daily lives
This happens when we stop using fossil fuels throughout
the whole country. Climate jargon buster Attenciing COP. Exploring new foods

B creray securiy

"spatial area identified by the local authority, in which Cheaper energy bills

a range of climate mitigation, adaptation and biodiversity measures and Carbon Footprint

action owners are identified to address local low carbon energy, greenhouse gas

emissions and climate needs to contribute to national climate action targets". _ _ . Making money from wast
N s . B v Banning Fossil Fuels

This definition has been informed by a briefing paper prepared by

CARO/CODEMA. - -

Having conversations

Less time in traffic

Healthier Children



https://www.un.org/sustainabledevelopment/climate-change/
https://climatejargonbuster.ie/kb/decarbonisation/

Acid Test for Climate Action? COP27: Acid Test for Climate Action (if you are a Country)

1. Does it reduce emissions? (mitigation) 4 Pillars
2. Does it help us adapt to a changing climate (adaptation / resilience)? 1. Mitigation, are you actually reducing your GHG in absolute
3. Does it raise awareness in either of the above? terms
2. Adaptation,
If no to all 3, is it really climate action? 3. Finance,
4. Loss & damage

But do list co-benefits such as biodiversity!

Source:

What are the
units for

Terms & Units

Stuff our Climate Action team needs to understand.

GHGs?

https://climatejargonbuster.ie/ an initiative from EPA, NALA and Gov.ie may help,

or look locally in the country your HQ is based.
GHG = Green House Gas

et cermn - TTEESESESETsea
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https://energypost.eu/cop-27-loss-damage-can-become-the-fourth-pillar-of-climate-action-along-with-mitigation-adaptation-and-finance/
https://energypost.eu/cop-27-loss-damage-can-become-the-fourth-pillar-of-climate-action-along-with-mitigation-adaptation-and-finance/
https://climatejargonbuster.ie/

1 Tonne of
Carbon Dioxide
(tCOy)

Source: Carbon Visuals: At
standard pressure and 15 °C
the carbon dioxide gas
density is 1.87 kg/m3

10.07m

1 metric tonne of carbon
dioxide gas occupies 534.8m3

It would fill: A cube 8.12m
high or a 10.07m sphere
across

| (b

- —— —

(11

Global Warming Potential (GWP) Factors

A measure of how much heat a greenhouse gas traps in the atmosphere up to a specific
time horizon (100 years for carbon footprinting), relative to carbon dioxide.

Carbon dioxide (CO,)
Methane (CH,)

Nitrous oxide (N,O)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SFg)

Nitrogen trifluoride (NF3)

GWP - 100yr (source AR5 — IPCC)
1

28

265

Various (4 - 12,400)

Various (6,630 - 23,500)

23,500

16,100

‘1 tonne methane (CH,) =

28 tCOze

99

Kyoto Protocol’s Basket of Greenhouse Gases (GHGS)

Carbon dioxide (CO,)
Methane (CH,)
Nitrous oxide (N,O)
Hydrofluorocarbons (HFCs) tCOz

How do we quantify this basket?

Perfluorocarbons (PFCs)
Sulphur hexafluoride (SF)
Nitrogen trifluoride (NF)

or tonnes of carbon
dioxide equivalent

Other GHGs we do not count are naturally occurring Water vapour and Ozone,
m@ and even Hydrogen can be an indirect GHG

One extra GHG for logistics (voluntary)

Climate Pollutants from Legistics Activities.

clogy for
@ he Logistcs Sector
Black _
carbon —

BLACK CARBON

m" https://www.cc alition.org/en/resources/black-carbon-methodology-logistics-sector
o1 Ercr i



https://www.ccacoalition.org/en/resources/black-carbon-methodology-logistics-sector
https://www.ccacoalition.org/en/resources/black-carbon-methodology-logistics-sector

US Emissions down 3.1% vs 1990 excl LULUCF

US GHG emissions = 6,430
U.S. Greenhouse Gas Emissions by Gas, 1990-2021 Mtcoze in 2021

The Sca|e Of Rl Y o * represents about 12% of
the Challenge " W -

global GHG emissions

ry carbon stock change

hitty Trwor Tfgreentousem

[ 2
; Source: EPA, hitps//www.epa.gov/ct inventory-us-greenhouse-gas-emissions-and-sinks and seal i
iy
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Population, 1950 Lo 2050
J—

rom 2022 anwards are based on the UN's medium-fertility scenario,

US Projected

N 1.6 bi

Population
1.4 bill

338m in 2022 rising e
between 2% and 16% by 1.2 billion
2050
«  346m (low scenario) L billien
* 375m (medium) 800 million
+ 400m (high) 600 million_
About 4.3% world's
population (2018) 400 millior

200 million

o
1950 1960 1980 2000 2020 2040 2050

t5(2022) ccpy
ed 14 Nov 2023

Data source: United Natios
Source: Our World in Data https://ourworldindata.org.
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https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
https://ourworldindata.org/greenhouse-gas-emissions
https://ourworldindata.org/population-growth
https://www.youtube.com/watch?v=1c0KfxShPMc&list=PLSMA9R05k_-Fe9PQWuZvPGveNogCo77kT&index=1

co2
Emissions
Embedded in
Trade

Add an extra 10% for net
imports to USA or 24% to
Ireland?

Think Green
Procurement!

Data saurce: ons | CCBY

m: Sources Our World in Data hitps//ourworld

‘Energy efficiency’ is about

ACHIEVING Y! BUSINESS OBJECTIVE
AT MINIMUM ENERGY COST
\

Start with
ENERGY USAGE
USE LESS: kWh Energy per unit of

ENERGY SUPPLY

PAY LESS: Per unit of energy
66% fuel is imported

Energy

Output
kWh / tonne product

we are price takers kWh / m?

| don't know what a kWh is...
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https://ourworldindata.org/grapher/share-co2-embedded-in-trade?tab=chart&country=SWE~USA~GBR~CHN~IND~IRL

‘Sustainable Energy’ is broader, and means

Secure, Affordable, and Clean Energy for all
SUSTAINABLE

Use less energy

New solutions

Move to clean

ENERGY EFFICIENCY RENEWABLES

INNOVATION

119

Energy and the cup of coffee (or tea)

* Energy = Power (W or watt) x Time

* 1500W (from label on base)
* 6 mins to boil / make coffee?

* 6+ 60 = 0.1 of an hour
* 1500W x 0.1 = 150 Whr
* 150Whr + 1,000 = 0.15 kWh
* 20c/kWh x .15 = 3¢/cup of coffee
o T * How could you reduce cost now?
et

Terminology & Units... kWs and kWhs

« Power is measured in watt [symbol W], 1,000 watts = 1 kilowatt

.
™

« Energy is measured in kilowatt hour [symbol kWh] = 1 unit of electricity
* Energy = Power x Time
REMEMBER:

Power is instantaneous,
Energy is measured hourly

« Electricity is billed in kWh (Ireland)
 Natural gas is billed in BTU / therms (USA) or kWh (Ireland)

« but we can convert all forms of energy into BTUs, kWh, etc. For example

+ 1 Litre of diesel =10.169 kWh
+ 1 gallon diesel = 137,381 BTU (heat), 40.24 kWh (electricity) or 1.14 GGE (transport)
+ See back of manual or workbook

Scale (prefixes — watch your zeros!)

Power in instantaneous Energy is measured hourly

*W = Watt (lamp) * Wh = Watt-hour
« kW = 1,000 W (home) * kWh = kilowatt-hour
* MW= 1,000 kW (work) » MWh = 1,000 kWh
* GWh =1 MWh
* GW = 1,000 MW (windfarm) G 000

) * TWh = 1,000 GWh
" TW = 1,000 GW (national) Other Units: calorie, Joule (J); kilo
Other Units: Joule per second tonnes of oil equivalent (ktoe); British
(J/s); Horsepower Thermal Unit (BTU)

1MBTU =1,000 BTU but TMMBTU

m =1,000,000 BTU

Aemmiier e e
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Understanding Electricity Bills

Your Electricity Bill el
-
e rerean oy oo s v =
N e
TARIFY | GENERAL FORROSE o———/"_‘ -
o o—_ |

= To work out your
UL Average Unit Price (AUP)
= Total € ex VAT + kWh
€1,672.35 + (7598 + 2662 kWh)
=16.3 c/kWh

E

Maximum Import Capacity (MIC) is
measured in kVA (kilovolt-amperes)

Objective: Examples

What does success/failure look like?

1. Eliminate fossil fuels before 2030

« decarbonisation

2. Net Zero Campus by 2040

« balance residual GHG emissions with removals

126

How to Win at

Climate Action

Winners: And How They Succeed

Alistair Campbell, Consultant, Strategist,
Communicator, Campaigner and Best-Selling
Author

125

Strategy: Examples

What do you need to do in simple terms?

https://sustineo.ie/3-steps/

Decarbonisation Example

1. Energy
Efficiency
First

Restore

5. Carbon 2
Captureand Decarbonise
Removal Power Supply

o EX E;zg:my
Carbon Fuels Electrification
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http://www.seai.ie/Energy_In_Education/Information_for_Schools/Measure_energy_use/Understanding_Your_Bills_factsheet.pdf
https://sustineo.ie/3-steps/

Strategy: Another Example - Rethink demand!

Tackling consumption can deliver 40-70% cut
in end use emissions

Chapter 5: Demand, services and social aspects
of mitigation

“new ways of providing services can help avoid,
shift, and improve final service demand.”

+ “The greatest Avoid potential comes from reducing
long-haul aviation and providing short-distance
low-carbon urban infrastructures,

“The greatest Shift potential would come from
switching to plant-based diets.

“The greatest Improve potential comes from within
the building sector, and in particular increased use
of energy-efficient end-use technologies and
passive housing.”

Sources: https: ne - tion-can
and IPCC ARG Report 3rd April 2022 IPCC_ARG WGIII FinalDraft Chapter01.pdf (p.1-56)
and Chapter 5 IPCC_AR6 WGIII_FinalDraft Chapter05.pdf (p.5-44)

Tactics: Set targets & KPIs

EE targets are Relative (ratio); CO,e targets are Absolute I

» Carbon Reduction: I
* reduce by 51% by 2030 (vs 2016-18)
+ Absolute = Total reduction in tCO,e
* Energy Efficiency:

« Performance improvements measured in kWh/m2, MJ/m3, L/100km,
kWh/seat, kWh/parcel

+ Ratio = Energy + activity

* How will your organisation deliver and grow its services to
a 10% greater population with 51% less carbon by 2030?

* And net zero by 2050? ¢
*  Who will we need on our climate action team?
: «  Start thinking now; book them on the next course

Pttt
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Tactics: Examples

How you realise your strategy to achieve your objective

* Targets & KPIs
« incremental milestones set by a company to achieve larger goals that make up the
strategic objectives in its business
* Opportunities for Improvement
+ Start writing down your ideas for Action
+ Think SMART (Specific, Measurable, Achievable, Relevant/Responsible & Timebound)
* Prioritise
+ See example in Climate Action Planning toolkit
* Annual Climate Action Plan
« Actions is what you will do, signed by the CEOQ, CFO and sustainability manager
» Recommend annually to engage senior management on this topic
* Roadmap
+ Direction of Travel to 2030 or 2050

Tactics: Opportunities for Improvement (OFI)

Climate Action Toolkit demo, adapted from SEAI template

* OFl output from the review and
may include existing ideas

» Combine all into one
list/programme to aid decision:
* No cost ideas are generally completed
first (simple housekeeping)
» Ongoing (continuous) process

required — not a once off following
the review

« Also arise as a result of planned
(periodic) activities

* Recorded — sample over ] )
* The importance of dates for review and for action!

1

bt


https://theenergymix.com/2022/04/04/rethinking-demand-tackling-consumption-can-deliver-40-70-cut-in-end-use-emissions/
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter01.pdf
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter05.pdf

- Global
Adaptation Context for

Does it (the action) make us more resilient to a changing climate? .
Adaptation

Ireland

Association of Energy Engineers
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‘Climate action failure’ #1 Risk, Jan 2023
6t UN IPCC Report, August 2021 T =

FIGURE A Global risks ranked by severity over the short and long term

The Paris target (1.5-2°C) to limit dangerous physical
\ effects of climate change is vital but tough ta meet.
CRO- Research indicates that 3-4°C warming is most ikely.
There is a nsk of >5°C which would be catastrophic.
Chief Risk °

Officer / Probability of

view warming
by 2100 (°C)
o 1 2 3 4 5
sk categoras concri vacrmenisl | Goopebicd | sosetn | Tchrdoges * See page 48 for a description of AGP

Source: httpsy/, eforum.org/docs/WEF _Global Risks Report

Climate Risk Assess — what degree of change?

To hit the Pars targets will require a long, profound
transition. This means major changes to energy, industry,
freight, heating etc. sustained and extended to deliver
large new emissions cuts every year, decelerating fast
throughout 2020 to 2070.

Rate of acceleration of CO2z emissions over time

scelerating

Depression

decolerating

1850 1800 1850 2000 2080 2100

hecroforum.org/crof-eri-2019-the-heat-is-on-insurability-and-resilience-in-a-changing-climate/

m’ Sourge; https:/
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https://www.un.org/climatechange
https://www3.weforum.org/docs/WEF_Global_Risks_Report_2023.pdf
https://www.thecroforum.org/crof-eri-2019-the-heat-is-on-insurability-and-resilience-in-a-changing-climate/

Energy Balance

The Ocean is absorbing
most of the heat:

Where's the Heat?

» Temperature of
Ocean is rising i s
leading to larger : ' i28
storms/downpours

* Itis also expanding
leading to sea level
rise

A return to long-term trend
Global insured natural catastrophe losses by peril

Number of natural catastrophe events [l 10-year average natural catastrophe losses @ Tropical cyclones

Econom ic Winter storms Europe. 8 Floods (i} Severe convective starms @ Wildiires 8 Other secondary
Costs:
10-yr
average
rising

Source: Swiss Re Institute
m" Note: Primary perils: earthquake, tropical cyclone, winter storm Europe | Secondary perils: flood, severe convective storm, wildfire
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A Changing Climate

* Human activities have caused

* Changes in climate have

.

Floods & Mudslides
Wildfires

Drought

Storm Damage
Polar Vortex
Melting Glaciers
Sea Level Rise
Ocean Acidification
Infrastructure Loss
Climate Refugees
Water Scarcity & Famine
Pest outbreaks
Species Extinction
Infectious Diseases

approximately 1.0°C of global
warming above pre-industrial
levels (UNIPCC report
findings)

caused impacts on natural
and human systems on all
continents and across the
oceans.

Benefits of Early Adaptation,
rather than Just-in-Time

* Easier to incorporate adaptation measures into upfront capital
investment than retrofit later

* Building internal capacity to deal with climate change takes time

* Reacting with one-off actions to weather or climate events can leave
you exposed to longer-term shifts in climate

* Solutions need to be built over time and good to maintain flexibility to

adopt future solutions to future problems




24no. Billion $ weather / climate disaster events
in 2023 to date - NOAA

U.S. 2023 Billion-Dollar Weather and Climate Disasters
@Cupieitan @Foun (JHal © Hucne (g Sewehate G Tomado Oubeak () Widre . Wrkr ScrmiCod Wave

Noh Cent nd
Ceal
Sy 28-29 Esstorn Severe Vieathe
Rockies Hal Siomrs, Central — Minesata al Skoms  Centrat and Easiam March 31-Aped
and Eastern Severe Viearer o hagust 11, e

Severe Vieater
0212\ K5

A Changing ST e~ ==
Climate for All SO T .mﬂm-.:.::,::-p ) ™

i
S e
Carkal Seme st 0 B e nramizn 20
gl 19-20 =3 March 26-26
— ”
s Frestom Severs Woather fmeipoomresceccl [ &
e o= e e
S Qe TREE ) B Gy it
2y & Ters ol St € Sevce Ve o~ Severnfespar o CorSover iaper
& Vo150 T e s
2 Source: NOAA National Centers for Environmental ion, https://www.ncei.noaa.gov/access/billions/ accessed 06 Nov 2023
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Projected Impact on US by 2100

* Global Temperatures Will Continue to Rise . . .
O - More Droughts and Heat Waves é ) Hurricanes Will Become Stronger

+ Longer Wildfire Season 7 and More Intense

» Changes in Precipitation Patterns .
/. + US. Sea Level Likely to Rise 1t0 6.6 + Frost-Free Season (and Growing
( ) Feet by 2100 Season) will Lengthen
+ (already risen by 8 inches)
.-« Arcticls Very Likely to Become Ice
sriSE -Free

Source: https:/climate.nasa.gov/effects/ accessed 06 Nov 2023

Pttt
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https://www.ncei.noaa.gov/access/billions/
https://climate.nasa.gov/effects/
https://www.youtube.com/watch?v=g2ZmClSxj7E
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Definitions &

Standards

The recipe books for sustained
action and reduction

Adaptation and Resilience

Adaptation: Change (adapt) in response to the current or future
impacts of climate change.

» Example: Improving flood protection and defence systems.

Resilience: The ability to cope with the negative impacts of climate
change in a way that reduces these impacts on people and the
environment and takes advantage of any positive opportunities.

» Example: Preparing our buildings for more frequent heatwaves by
installing better ventilation systems

Qee
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Climate vs Weather

The difference between weather and climate is a measure of time.

*  Weather relates to the conditions of the atmosphere over a short
period of time while

Climate refers to average weather patterns experienced over long
time periods (minimum of 30 years).

When we talk about climate change, we are referring to changes in
long-term averages of daily weather.

Source: https climateireland.ie/#!/aboutAdaptation/climateChar leamdimateCha

Critical Infrastructure

Critical Infrastructure represents those assets or systems which are
essential for the functioning of the country and the
delivery/maintenance of vital societal functions.
(https://www.climateireland.ie/#!/tools/sectors/criticallnfrastructure)

Consider cascade failure and knock-out effects

1. Energy

2. Transport

3. Buildings

4. Communications



https://www.climateireland.ie/#!/aboutAdaptation/climateChange/learnClimateChange
https://climatejargonbuster.ie/kb/adaptation/
https://climatejargonbuster.ie/kb/climate-resilience/
https://www.climateireland.ie/#!/tools/sectors/criticalInfrastructure

Risk Management Process made simple Risk = Likelihood x Severity

1. What are we trying to achieve? (scope,
context, objective setting)

2. What might affect us? (risk
identification)

Risk = Likelihood of Occurrence
x Magnitude of Consequence

3. Which of these things are most
important? (risk assessment,
prioritisation)

4. What shall we do about the most
important ones? (risk response
development - mitigate negatives,
exploit positives)

Uncertainty can relate to the likelihood or
magnitude

5. Did it work? (risk review)
6.  What's changed? (risk updates,

learnings)
m- Source: paraphrased from David Hillson, The Risk Doctor, explains https://www.youtube.com/watch?v=BLAEUVSAIVM accessed 14 Nov 2023
168 169
Adaptation Measures Some measures may have a double benefit

1. Soft Adaptation — design of policies and procedures that promote

\ : Acid Test: ADAPTATION:
enavioural snITts ACTION TO MANAGE THE RISKS
b h I h ft OF CLIMATE CHANGE IMPACTS
« Example: farmer planting a different crop or individuals using less water 1. Does it reduce emissions? A (0 Gernd
OPEN SPACE PRESERVATION WERASTRUCTURN
. 2. Does it help us adapt? Lo use e P
2. Green Infrastructure — nature-based solutions P P e R
» Example planting to shade roadway, rather than new specification to withstand higher 3. Does it raise awareness in Botomaomsan

Warer & Enerc
temperatures sorsobdisei

.y . . FLooo Mmeanio
mitigation or adaptation? TS

EMERGENCY RESPONSE

Business co

JUITY PLANS

3. Grey Infrastructure — technological or engineering solutions
» Example: engineered flood defences such as walls, barriers

If no to all 3 questions, is it
really climate action?

COMMUNTY ENGAGEMENT

Maintain flexibility throughout construction plans and continually update
with latest science and information

oee

asmssier o bt
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https://www.youtube.com/watch?v=BLAEuVSAlVM

ISO Adaptation Standards

* ISO 14090:2019, Adaptation to climate change — Principles,
requirements and guidelines
» Framework to assess impacts, identify & manage risks, put plans in place

 ISO 14091:2021, Adaptation to climate change — Guidelines on
vulnerability, impacts and risk assessment

In the pipeline

« ISO/TS 14092 Adaptation to climate change —Requirements and guidance
on adaptation planning for local governments and communities

* ISO 14097 Framework including principles and requirements for assessing
and reporting investments and financing activities regarding climate

Economic assessment

Economic impacts

&
<

Global GDP impact (2018: $80tn) -10% -13%

Transition; fossil fuel
assets (supply, power,
transport, industry)

Stranded assets

Changing diets, some

Food suppl i
oocLoeRY yield loss in tropics
New low-carbon assets
Insurance opportunities and infrastructure

investment (e.g. CCS)

-23% -45%

Physical: uninhabitable
zones, agriculture, water-
intense industry, lost
tourism etc

Mixed: some fossil fuel
assets mothballed, some
physical stranding

60% yleld loss, 60%

-
247% yeud loss demand increase

Minimal: recession,
tensions, high and
unpredictable risks

Increasing demand to
manage growing risks

The data used In this Infographic is sourced from IPCC data and other sources as listed In the Bibliography
(incl Raftery et al, Schiosser et al, Jevrejeva et al, Knuston et al, Turco et al, Huang et al, Pretis et al, and Burke, Hsiang & Miguel)

* The total number of hurricane category 1-5 tropical cyclones Is predicted to decline with rising temperatures, the proportion of those that are category 4-5 will
increase. The interaction of these two effects is non-linear in the models, per Knuston et al, NOAA 2015.

rof-eri-2019-the-heat-i

d-resilience-in-a-changing-dimate,

Impacts on your assets?

‘Warming by 2100

Physical impacts

EETE BTN BTN

1.5°C 2°Cc
I
Sea-Level Rise (cm) 0.3-06m 04-08m 0.4-09m 0.5-1.7m
i_g Coastal assets to defend ($tn} §102in  $11.7In £14.8tn $27.5tn
@ Chance of ice-free Arctic summer 1in30 1in6 4in 6 (63%) 6in 6 (100%)
@ Tropical cyclones:  Fewer (#icat 1-5) 1% -6% -16%. Unknown
Stronger (# cat 4-5) +24%"* +16% +28% +55%
Wetter {total rain) +6% +12% +18% +35%
& Frequency of extreme rainfal 7% +36% +70% +150%
& Increase in wildfire extent x1.4 x1.6 x2.0 x26
“‘& People facing extreme heatwaves x22 x27 X80 %300
& Land area haspitable to malaria +12% +18% +29% +46%
2 rof-eri-2019-the-heat-i d-resilience-in-a-changing-climate/

Reprise day 1

Context
1. Business case — resource allocation (Ex.1)
+ Mandatory vs voluntary requirements
2. Science
+ humankind is causing global heating; it's bad; but
we can do something about it
* GHGs vs local air quality, both measured in PPM
3. Global Policy: >80% fossil fuels; carbon
budget is running out
4.  EU: Fit for 55 (European Green Deal)
« Energy Efficiency first;
+ Many directives incl. CSRD and ESRSs
5. lreland: Climate Act & CAP2023;
* 51% GHG reduction by 2030, net zero before 2050;
+ carbon budgets are max GHGs permitted
6.  What is climate action?
+ Acid Test: Reduction, Adaption, Awareness

Terms / Units
7. Units
« tCO2e, various GWPs for different gases (Ex.2)
8.  Scale of the Challenge vs population growth
+ Net Imports add more (green procurement)
9. Start with Energy
* Energy (kWh) = Power (kW) x Time (h) (Ex.3)
* Electricity bills, energy conversion factors
10. How to win (OST) structured approach
+ ROO exercise, SMART (Ex.4)
« ASI, 1S050001

Adaptation
11. Global context

« Climate Action failure is #1 risk to global economy
12. Changing climate in Ireland

+ Sea levels expected to rise by 0.6m

« Temperatures to increase by 1-3°C by end of century
13. Definitions / Standards

« Climate vs Weather, Critical infrastructure

+ Risk = Likelihood x Severity (Ex.5)


https://www.thecroforum.org/crof-eri-2019-the-heat-is-on-insurability-and-resilience-in-a-changing-climate/
https://www.thecroforum.org/crof-eri-2019-the-heat-is-on-insurability-and-resilience-in-a-changing-climate/
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Mitigation

Does it (the action) reduce emissions?

o

Association of Energy Engineers

And Why Carbon Footprint?

* Win Business: Knowing your number in conjunction with a
credible carbon reduction plan is becoming a social license to
do business

* Track Progress: A carbon footprint can be used to baseline your
operations and quantify progress on your journey towards zero
emissions

» Compare: Carbon footprints, if calculated in a similar way, allow
comparison between options

Carbon
Footprint

Calculations
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We face choices every day
gCO,e per mile

Cycling on airfreighted asparagus _ 4,700
Intercity train standard class I 80
Cycling on milk & oats I 70
London Routemaster diesel hybrid |46
Electric bike 5

0 1,000 2,000 3,000 4,000 5,000

Source: How Bad Are Bananas?: The carbon footprint of everything: Berners-Lee, Mike (Sep'2020)
m" Excludes embedded carbon (ebike battery 10-100g embedded or 0.5g/mile for its higher mileage)
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https://www.amazon.co.uk/How-Bad-Are-Bananas-everything/dp/1788163818

A carbon footprint is Carbon Footprint

A calculation ot a measurement

The best estimate that we can get of the full climate
change impact of something.

shorthand for all the different global warming
greenhouse gases

metaphor for the total impact that
something has, be it an activity, an item, a lifestyle, a
company, a country or even the whole world

Source: How Bad Are Bananas? The Carbon Footprint of Everything, Mike Bemers-Lee (Revised 2020 edition) — sits on IPCC

Qee
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1 1 Did you notice we iccy 1 1 1 _ ?
The math is simple L o For GHG emissions which is higher —a cow or a car?
tonnes?
Activity x Emission Factor = Carbon footprint » Annually..
* 1 cow = 70-120 kgCH4 x 28 (GWP)
IB] D] [E = B x D/1000] . = 1,960-3,360 kgCO.e / cow ”
Activity / Qty kgCO.e/unit tCO,e < 1f 1 cow - 274kg meat, 0 Clo
Kerosene 950 litres 2524 240 L obe =103 i kg 2o Oue per year
Electricity 3,312 kWh 0.437 1.45 + Sense check: 11.58 kgCO.e/kg [Origin Green 2016]

+ Y b beef = 0.8 - 1.38 kgCO.e / burger excluding bread, cheese, etc

Diesel 1,581 litres 2.684 424 %
Petrol 610 litres 2355 1.44 « Compared to running a car o"e
Flights 47,650 p.km 0.173 8.23 » 51/100 km x 20,000 km per annum = 1,000 litre petrol 2;; fomziiigirgzr
—— DE | (s BN 011 + 1,000 litres petrol x 2.198 kgCO,e/litre = 2,198 kgCO,e

* In carbon reporting they are about the same c.2 tCO.e per

Q@@

asmssier o bt
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Boundary setting

What to include, where to put them . ..

What is the goal?

The end use / audience may drive the calculations and/or factors

Boundaries = physical or organisational limits

Ag ree t h e 7 i . < Normally defined using one of two consolidation approaches

Who owns the goods?

& N Financial / operational control or on an equity share basis
Boundary 4

As long as you own the goods you own the CO,e/GHG
What to include Scopes = means of classifying an organisation’s GHG emissions from its activities

GHG Protocol classifies emissions under Scopes 1, 2 and 3

1SO 14064-1 classifies emissions under Categories 1 to 6 -

189 190

Scopes categorise GHGs to NHS
and to EnEsioNs @ @ @ @ @ @ @ Scopes 1-3+

* Scope 1 — direct emissions SCOPET . Scope3 ATale of 2 Boundaries

INDIRECT
INDIRECT

NHS Carbon Footprint (under control)

* Scope 2 — indirect purchased energy emissions NHS Carbon Footprint Plus (under

» weoicaL :
[ s influence)
FOSSILFUELS 3

weoicnes
i! =

FReGHT
s paCiTIES TRANSPORT 1® ‘Some inhalers have a large carbon footprint

* (you control consumption, but not how it is generated)

000 Ventalin Evahsier
= CATERING
-

susmess
SeRvices.

* Scope 3 - indirect emissions for everything else

s

; . ' N -

* Outside of Scope - ‘carbon neutral’ bioenergy i @
NHS CARBON @ f
FOOTPRINT NHS CARBON

FOOTPRINT PLUS = —

Qee
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https://www.bbc.com/news/health-59997297

Example Business Example Business

Company A owns a factory that bakes cakes.

Boundary: Financial Control

Boundary: Operational Control

e Factory Downstream
. H P Materials operations Deliveries to
The factory uses grid electricity and natural gas earm Ui B Stores Customer NP N
. . g « Flour iveri « Natural Gas - Ownfleef
« Fleet of 10 trucks to deliver cakes to retailers within a 100km oGS pelveries < Woter i Furchase
. « Yeast Fleet, Company
radius B
| |
* Uses a logistics provider, Company B, to deliver its cakes to ‘ Cradle-to-factory gate l
other retailers nationwide L
\ Cradle / Farm-to-Store ;
* Objective: calculated Farm-to-Store carbon footprint )

Lo Cradle-to-Grave
Objective: calculated Farm-to-Store carbon footprint

m" Therefore choose financial control, i.e. follow the money

GHG Protocol, p.25

Scope 1: Direct GHG emissions

Direct GHG emissions occur from sources that

are owned or controlled by the company, for example,
emissions from combustion in owned or controlled
boilers, furnaces, vehicles, etc.; emissions from chemical
production in owned or controlled process equipment.

What you burn directly = Scope 1
“stop burning fossil fuels”

Scope 1 can also include

r . Direct CO, emissions from the combustion of biomass — + process emissions (e.g. CO,
S 1 shall nat be included in scope 1 but reported separately from cement manufacture) and
C O p e (see chapter 9) + fugitive emissions (e.g.

refrigerant leaks from cooling
GHG emissions not covered by the Kyoto Protocol, e.g.

CFCs, NOx, etc. shall not be included in scope 1 but may
Direct Emissions from burning be reported separately (see chapter 9).

fossil fuels, fugitive emissions and

process emissions

equipment / 'F' gases)
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https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
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Direct Emissions — Annual Quantities

Activity
Matural Gas 5,000,000 |kWh GCV

Refrigerant top ups 1 |kg RADAA

LB N Owned fleet, Company A 50,000 |litres

Totals

Activity x Emissions Factor = Carbon Footprint

5,000,000 kWh natural gas x 0.1846 kgCO,/kWh / 1000 kg/tonne = 923 tCO,

GHG Protocol, p.25

Scope 2: Electricity indirect GHG emissions
Scope 2 accounts for GHG emissions from the genera-
tion of purchased electricity* consumed by the company.

Purchased electricity is defined as electricity that is =

purchased or otherwise brought into the organizational
boundary of the company. Scope 2 emissions physically
occur at the facility where electricity is generated.

Where you create demand =
Scope 2
i.e. generally grid electricity

Scope 2 indirect emissions from

purchased energy can also
include distributed heat, steam,
compressed air,

i.e. you control how much you
use, but not how it is generated

Scope 2

Indirect Emissions from Purchased
Energy
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(LN Owned fleet, Company A
Totals

There are two ways to calculate electricity emissions:

1. Use the annual average carbon intensity of the electricity grid (known as the Location-
Based Method). This is published by the SEAl in Ireland

2. Use the carbon intensity as published by the supplier (known as the Market-Based
Method). Suppliers can purchase wholesale electricity with Guarantees of Origin (GOs)
that demonstrate it is from renewable sources, but electricity may be from another
country, e.g. Norwegian hydropower



https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf

Sourcing Electricity: Hierarchy of Credibility

reduce your grid electricity consumption

(PPA) help to fund wind power by providing a
guaranteed market or income to the project; they are NOT a carbon offset

Guarantees of Origin (GO) aka ‘green electricity certificate’
guarantee that one MWh of electricity has been produced from renewable
energy sources. Electricity suppliers buy GOs.

. Public Service Obligation (PSO) funds the Renewable Energy Feed in Tariff (REFIT) which
is paid for by all electricity consumers and excluded from GO

Fuel Mix / Supplier carbon intensities published by the Commission for Regulation of
Utilities (CRU)

201
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Live COZ emézsions of the European
elactricity production

Sourcing Electricity: Hierarchy of Credibility (More Advanced)

Business' Scope 2
Hierarchy | Emissions Reduction
Additionality

Business' Electricity Decarbonisation Approach

Credible and Clear
Additionality

Onsite or private wire renewable electricty generation (e.g. rooftop solar or wind turbine)

(CPPA with new renewable projects, including advanced supply/demand matching strategy

CPPA with new renewable projects

|Demand Flexibility/Response to utilise high % RES-E electricity (e.g. load shifting, heat electrification, storage)

Limited Additionality

cty demand should be

Demand Flexibility/Response to support renewable integration (DS3, DSU)

(CPPA with existing/legacy renewable projects

Green Electricity Purchasing (GoO) from sites within juristiction

1
2
3
4
5
6
U
8

Ii 58| No Additionality

Sources:

Qee
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Scope 3

Indirect Emissions from

Energy Efficiency to reduce

central to any approach

Green Electricity Purchasing (GoO) from sites outside juristiction

|Normal Electricty Purchasing



https://www.cru.ie/professional/energy/energy-market/renewables/
https://www.linkedin.com/posts/fsharkey_lot-of-companies-seeking-to-reduce-electricity-activity-6946121608042344448-1Lyn?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/fsharkey_lot-of-companies-seeking-to-reduce-electricity-activity-6946121608042344448-1Lyn?utm_source=share&utm_medium=member_desktop
https://www.electricitymap.org/
https://www.electricitymap.org/

Procurement Add an extra +117?% for net
imports (+48% in 2006)?
T e S
Scope 3: Other indirect GHG emissions o,
Scope 3 is an optional reporting category that allows

for the treatment of all other indirect emissions. Scope
3 emissions are a consequence of the activities of the

GHG Protocol, p.25

Everything else = Scope 3

company, but occur from sources not owned or — Calculations get trickier under
controlled by the company. Some examples of scope 3 Scope 3, and this is where the
activities are extraction and production of purchased carbon f‘?OTP”nt becomesa

S . . “best estimate” as to your
materials; transportation of purchased fuels; and use of

. contribution to global
sold products and services. warming, unless you have a
— really transparent supply chain.

»

m; mﬂ Source: Our World in Data
e i

Scope 3 Categories Indirect Emissions, Other Purchases
!
Upstream Downstream
purchased goods and services 9. transportation and distribution
2. capital goods 10. processing of sold products Activity T
3. fuel- and energy-related N Ntural Gas 000,
activities 4 11. use of sold products e LI S
. e wned fleet, Compan: A litres
transportation and distribution 12. end of life treatment of sold togstcs et Compary 203000 fiomne i
Flour, wheat 5,000,000 [kg
waste generated in operations products Eegs 1,000,000 [kg
business travel 13. leased assets —C sig000 g
. i hocolate ,000 |kg
employee commuting 14. franchises R e o
Deliveri i ave artic X onne.km
leased assets 15. investments Totals - —
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https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf

Wellto ... WTT + TTW = WTW Category 1 Example: Cloud reporting

[ <>} & ) 1 @ @

Conventional g 1 T ! T T
diessl B 1

U ammn O

; 1

J
Biotuels ' -

B Mg

: .

]

' —_—

' 1

' [

| o
Electricity A —

o

)

:

j

arorion
WELL TO TANK (UPSTREAM) TANK TO WHEEL (OPERATIONAL)
Qee
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Environmental Product Declarations

Environmental Product Declarations (EPD) are a standardised way
of providing data about the environmental impacts of a product
through the product life cycle.

Understanding

EPDs

An EPD does not mean a productis the best from an emissions point of view, rather
that the manufacturer has gone to the trouble to commission one to better

A label to better understand the embodied demonstrate ts environmental credentials.

and life cycle emissions of a product

EPD = Environmental Product Declaration

Qee
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Example EPD: Organic Soft Wheat Flour

Upstream supplier emissions Look for COZG or COZeq
: = And the “declared unit” which
‘‘‘‘‘ = |== _inthis caseis 1kg of product
¢

Outside of

Scope

Bioenergy, biomass, biofuels,
biogases

219

Updating with EPDs if we have them

EF (kgCO2e/unit) woze  itoze  toze |
[ Scopel Scope? Scopel Scopel Scope2  Scoped |
1,000,000 [kwh 0s| oo7| - a1 7
5,000,000 [kWh GEv 0.8 00z| sm - 120

Refrigerant top ups 1|kgraoaa | sem [ -
[Owned flest, Company A 50,000 |irres 268 061|134 - 51
“Rm Companie 00000 oope i o0 N T
5,000,000 i 0.1 - - 950
1,000,000 | kg 220 E - 2,200
500 |m3 oas| - - o
300,000 |kg 254 - - 82
750,000 | kg sa0| - - 4,050
Deliveries, unrefrigerated ave artic 700,000 tonne km oos| - - 61
Deliveries, refrigerated ave artic 100,000 [tonne.km o0s| - - s

1,061 333 8452

Changing the EF from 1.04 (generic) to 0.19 (EPD upstream + core components) reduced this part

of the Scope 3 carbon footprint from 5,186 to 950 tCO,e.

m’ Message: take care to disclose assumptions so they can easily be updated if required

Example EPD: Organic Soft Wheat Flour

You may have noticed that this

product contains biogenic
A emissions, so too does the use

=5 Lo =22 2™  ofbiofuels in the forecourt

= blend

NVIRONMENTALPRFORMANCE
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https://www.environdec.com/library/epd666
https://www.environdec.com/library/epd666

Adding in Biogenic “Outside of Scope”
Emissions

EF (kgCO2e/unit) t0Ze tO2e tCOZe

Scope1  Scope? Scoped  Outside o Scoped | Scope?
Electricty 100,000 [swn o | 007 355 w05
5,000,000 |kWh GCV 018 0.02 93 - 1043
Vlgraosa | aam f p
5000 s 268 oan F ; s
500,000 [ronne o o - - A 7
000,000 kg I oas| oo | s N .
1,008,000 kg 20 22 20 P rese nt Ta
500 |m3 015 - - 0
30,000 g 258 - T |
0,000 g a0 e i
oot e o : S esults
100,000 [tonne.om o0 - - 4 s
Totals. 1,061 313 R.JS{ p- 3 9,847

Pulling it all together

You can also add the Outside of Scope biogenic emissions from the biofuels if you know the %
biofuel blend. Use annual average values.
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Accounting for Uncertainty

EF (kgeoze/unit)
Scope1  Scope? Scoped  Outside a Source Scopel Scope? Scoped  OutsideoTotals % Insert Function ? x
2 Electricity 1,000,000 |kWh 033 0.07 SEAI 2021 / DEFRA 2021 333 i 406 % s, 8
Search for a function
L 51 Natural Gas 5,000,000 [kWh GCV 0.18 0.02 923 - 120 1043 1% Math
1 |kg RaDAA 3,922 [DEFRA 2021 a - - - a [ roundup Go
50,000 |litres 268 0.61 |sear / peFRa 2021 138 | al - 165 2% I . 0,
s i ) ) * Fuel pump or meteris £1% PN o =
1,000,000 |kg 220 Carboncloud, S& - - 2,200 - 2,200 2% 0, Select a function:
e o S e S e (99% accurate) [rourove —— ]
300,000 |kg. 254 Ecolnvent v3.8 B 382 [T 9% e
750,000 |kg 5.40 CarbonCloud, SE - - 4,050 4,050 41% 0, —
5 eteries A 0000 e 009 ol ww S Y Y + 1,000,000L x 1% = +10,000L
53 Deliveries, refrigerated ave artic 100,000 [tonne.km 003 GLEC wTw B - 5 - ) %
Totals. 1,061 1313 8,452 28 9,847 100%
N * 100,000L per month +1,000L e
number,num_digs
Rounds a number up, away from zero.
Assumptions above are highlighted in yellow, with the sources of each emission factor stated and o1 0,000L per month +100L
hyperlinked if necessary
%s on right hand side highlight significant sources of emissions Help on this fundtion Cancel

Now that we know our carbon hotspots, what will we do in our carbon reduction planning?




Significant Sources of Emissions Template Provided —

scopel _DirectEmissions
51: Refrigerants I I

3 TTw Fossil Fual I I

CSRD Requirement: ESRS E1 Climate Change Scope?  Indirect Emissions from Purchased Energy

Example: 53 Del frigerated 52: Electricity (LBM*)
: cliveries, refrigerated ave . . 5 e —[—‘—'—
8 e 51 Refrigerant top ups 9 disclosure requirements E1-1 to E1-9 EElec
0%

S2 Electricity
%

Business Carbon Footprint unrefrigerated ave artic e scope 3
1%

Upstream 53,1 Purchased goods and services

$10uned feet, Company A + E1-5 breakdown of energy sources (MWh S z-capimlpods

fossil vs renewable + intensity MWh/activity) e ————p—Y pr T

53 Outsourced fleet, Company 5 anspurtation & distribution

$3 chocolate o * E1-6 Breakdown of emissions (absolute tCO.,e Y senerated in operations
1% : Scope 1, 2 and 3, optional intensity = o
tCO,e/activity ) 53.7-Employes commuting

S35 Upstrea leased mssets

« E1-7 removals, credits (within vs outside value  pesmsmom 522 pounsteam snssensta

3210 Processing of sold

chain) 55,11 Use ofsold products

53.42-Endof | trestment of 5013 products

« E1-8 Internal carbon pricing

« E1-9 Potential financial effects from risks &

s3Eges e TOTAL Emissions
% opportunities Outside of scope_ Blognergy Emissians
. .. . 1C0, % change vs 2019 baseline " woni [ 0N | #Oial
s3veast 3 Water Round Room - think of an activity and let’s 160,82 % change vs pravious o[
% categorise it! Activity Metric: # kg output
kgcoze/ o)

KGCO22/kg output (LBM) % vs 2015 baseling

KgCOZ8 kg output [L8M) % v previous
T = Well-To-Tank; TTW = Tank-To-Wheel; LEM = Location-Based Methad; MBM = Market- Based Method

Now that we know our number, what next?

+ Carbon Reduction Plan should address all Scopes
* Scope 1 direct emissions take priority
* Scope 2 we can also do something about

* Scope 3 - is it possible to collaborate with our suppliers and influence

Carbon the supply chain?

conclusions

* You may also wish to set targets aligned with the science (see
https://sciencebasedtargets.org/)

* Normally one target for Scopes 1 & 2 and a separate target for Scope

Steps towards sound calculations
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https://sciencebasedtargets.org/

Sourcing Appropriate Emission Factors

« SEA|, Ireland’s National Energy Authority

* Global Logistics Emissions Framework (GLEC), for freight

* DEFRA, UK useful for business travel

* EPDs for materials, need to search a variety of platforms. EPDs may be
product specific, but there are also industry published ones for particular
sectors/geographical areas

« Ecolnvent (paid license for data base)

» Other online sources can be used, but always source assumptions!

ISO 1406x Standards

The SO 1406x series at a glance

* 14064-1 Organisations

* 14064-2 Projects

* 14067 Products

* 14064-3 Validation &
Verification

* 14065 Verification Bodies

* 14064 Competence of
verification teams

m‘ https://www.iso.org/ClimateAction.html
piie-cll
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GHG Accounting & Reporting Principles

TRANSPARENCY

Clear audit trail, disclose relevant assumptions, methodologies & data sources
RELEVANCE

Ensure the GHG inventory appropriately reflects the GHG emissions of the company
ACCURACY

Ensure sufficient accuracy to enable users to make decisions with assurance
COMPLETENESS

Report on all GHG emission sources and activities & justify exclusions
CONSISTENCY

Use consistent methodologies to allow for meaningful comparisons over time

(CONSERVATIVE)

Beware the toeprint / truncation error

* “Better to be roughly right than
exactly wrong”

(British economist John Maynard Keynes)

These kinds of carbon footprint are actually prints' - they don't give the full picture.

» Completeness beats accuracy: nying
invest your time including all - other™_ o
aspects, rather than getting ' ' %:7 etecriity
some figures exactly correct. . @' exhaust pipe

" tood

The footprint of a lifestyle is bigger than its toe-print.
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https://www.seai.ie/data-and-insights/seai-statistics/conversion-factors/
https://www.seai.ie/data-and-insights/seai-statistics/conversion-factors/
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2022
http://www.ghgprotocol.org/sites/default/files/ghgp/standards/ghg-protocol-revised.pdf
https://www.iso.org/ClimateAction.html

What is an Offset

i
A reduction, avoidance or E
removal of emissions of CO, or :
Volunta ry GHGs made by a project
' elsewhere in order to |
Ca rbon compensate for, or to offset an i

A 4
OKE

R
crodd ownorship

M a rkets emission made by an

organisation, product, event or
activity.

BR
Doesa' take

Internediaries

A 4

1 &

"This needs to be a
$50-100bn per annum market."

Mark Carney, UN Special Envoy for Climate
Action and Finance, Dec 2020

End Buyer

<&
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Voluntary Carbon Market (VCM) Which Project would you invest in?

Globally: $2bn in 2021 up from $280m in 2019

2020 2021
VOLUME  PRICE VALUE VOLUME  PRICE VALUE i
(Mtcoze) (usp) (usD) (Mtcoze) (usp) (usp) Brazil India biogas power:
FORESTRY AND LAND USE $315.4M $5.80 $1,327.5M hydropower: $4.95 per tonne

RENEWABLE ENERGY $101.5M $2.26 $479.1M $1.00 per tonne

WASTE DISPOSAL
Uganda tree planting:
sy e Uganda oon Ot ot
- cookstoves: Carbon Offsets That
Alleviate Poverty
$8.00 per tonne

TRANSPORTATION

(COTAP) - Uganda
$15.00 per tonne

Source: Ecosystem Marketplace State of the Voluntary Carbon Markets 2021, a Forest Trends Initiative
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https://www.forest-trends.org/publications/state-of-the-voluntary-carbon-markets-2021/

The Integrity Council
GOVERNANCE for the VCM

1. Effective governance

2. Tracking

3. Transparency

4. Robust independent third-party validation and verification

THE CORE CARBON EMISSIONS IMPACT
PR'NCIPLES 5. Additionality

6. Permanence

7. Robust quantification of emission reductions and removals
The CCPs set a global benchmark

4 le counti
to ensure integrity in the voluntary 8-Nodouble counting
carbon market.

SUSTAINABLE DEVELOPMENT

Sustainable development benefits and safeguards
Contribution to net zero transition
Source:
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Two Broad Types of Carbon Offsets

Compensation Measures Removals

Avoided emissions offsets can come « Greenhouse gas removal
from projects such as replacing

kerosene cook-stoves with solar offsets can come from
stoves, as it avoids emissions that : .

would have taken place if the cook- pI‘OJeC.tS SUC!’] as afforestation
stoves had not been replaced. and direct air carbon capture

Emissions reduction offsets can come and storage, where emissions
from projects such as avoided .

deforestation and carbon capture and are physically removed from
storage on industrial processes, where the atmosphere.

the project stops emissions being

released into the atmosphere.
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Best Practice Principles (Voluntary)

UNIQUE: Exclusive claim to credits by means of a registry which clearly
records projects and issuance of offsets

REAL
PERMANENT: Can be problematic forest fires, pests , windthrow, etc

ADDITIONAL: If the woodland would have been planted anyway in the
absence of a market for offset credits, then this is not additional

INDEPENDENTLY VERIFIED to avoid over-estimation (conservative
calculation)

MEASUREABLE

Qee
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Hierarchy of Credibility

+ Forward-looking, counterfactual baseline, e.g.
Without Storage Renewable Energy, Cleaner Cookstoves

+ Clear retrospective emissions data, e.g. N,O, Methane
abatement

+ Avoided damage to ecosystems

Short-lived Storage « Changes to ag practices that retain already-stored
carbon

e Oxford Principles for Net Zero Aligned Carbon Offsetting ~ University of Oxford, Sept


https://icvcm.org/the-core-carbon-principles/?utm_source=Mailchimp&utm_medium=Email&utm_campaign=CCPs_Launch
https://icroa.org/wp-content/uploads/2023/04/ICROA_Code_Best_Practice_v2.0_29032023-1.pdf

Net zero explained Key Terms

If your bathtub was
overflowing, you
wouldn't
{i ‘._ AR S reach for the mop, you'd Decarbonisation

« Stop burning fossil fuels

That Fs what.we need to Carbon Neutral
C1d do with fossil fuels.  can buy verified carbon credits to offset residual emissions

first turn off the tap.

Net Zero
t ~ « emissions reduction pathway must be aligned with the science / Paris Agreement with
P residual emissions balanced by removals using “negative emissions technologies”
s (NETs), for example by restoring forests or through direct air capture and storage
Y (DACS) technology

Climate Neutral

« Climate Jargon Buster interprets this as effectively same as Net Zero, but scientists
define as “no net effect on the climate system” to include all effects of human
activities, such as surface albedo

m@ Sourced from Climate Concept 2 - Climate Bathtub - m@ Sources: various including IP! g on neutral anc

Greenwashing Claims

Carbon offsetting is not warding off « [Offsets]... are being widely used as an
environmental collapse - it's accelerating it o . .

o Monbiot alternative for effective action. Rather than
committing to leave fossil fuels in the
ground, oil and gas firms continue to
prospect for new reserves while claiming
that the credits they buy have turned them
“carbon neutral”.

Potential

Pitfalls

As big corporations and financiers pile into
this market, land prices are rising so fast
that local people, some of whom would
like to run their own rewilding and

What to look out for . L h
reforestation projects, are being shut out.
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https://youtu.be/m-ApIJgdH-k
https://climatejargonbuster.ie/

Offsets: paying for the right to do wrong? '‘Offsetting’ is a Seductive Concept but...

Carbon * At €3 per tonne CO,e, "... the
Reduction* whole climate crisis could be

solved for a trivial 0.2 per cent
€10/tC
LED (|

Offsets

Green electricity tariff
€

of world GDP”
« Mike Berners-Lee, How Bad
€500/tCO,, e
= :‘e Are Bananas? (2nd edition

Ugandan Cookstove
€5.50/tC0,e

&
< =
2 a

o

2020)

Tree planting Malawi
€15/tCO,e

* *Indicative costs to reduce
carbon footprints by 1 tCO.e
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If Buying Offsets...

Offset as last resort, but consider double gifting too
+ Comply with standards (which are evolving) and
+ Do something local

There are options to get involved with tree planting in Ireland, but verifiable offsets will cost extra
(requirement to design, certify and register)

+ A domestic VCM like the one in the UK may still emerge in Ireland

Approaches
to Climate
Net Zero requires verified carbon removal offsets

Plenty of choice for international offsets, but remember ICROA principles / Ctl O n
« Independently Verified
« Unique
* Real . .

M Case studies from public and

* Measureable !
+ Permanent private sectors
+ Additional

Carbon Neutral requires verified carbon offsets
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https://youtu.be/PQbYk1p2cn8

2% Microsoft

Carbon Removal in Microsoft's Carbon Negative Pathway
7 WATER EFFICIENCY 7o 10 FY21 e purchased - 1.3M metri Yons a5 sarting peint i our sourcing tategy

T & o ¥ Y
Sy -

Conracted  Workdide  Project
prepects map dotails

Annual carbon emissions Legend

5 carbon remouat)
— KNOWLEDGE SHARING +— Misrasoft valus

4l R

LT
remowal

m T

CARBON REMOVAL

(Chart s been updased to eflect atest ocual v
exfstments. Hiseric and projected o

srotegy A

hitps:iskamsicarbonremornt

Source: One year later: The path to carbon negative — a progress report on our climate ‘moonshot’
https://blogs.microsoft.com/blog/2021/01/28/one-year-later-the-path-to-carbon-negative-a-progress-report-on-our-climate-moonshot/
28, 2021 [ Brad Smith - President & Vice Chair. Are MSFT net zero now? No!

See how they are engaaing suppliers: https://www.microsoft.com/en-us/procurement/supplier-conduct.aspx?:

tivetab=pivot:primaryr?

Carbon Neutral vs Net Zero
BREWDOG IS NOW CARBON NEGATIVE

DOWNLOAD OUR FULL SUSTAINABILITY REPORT

Boundary Product, Service or Organisation Organisation

THIS MEANS WE TAKE TWICE AS MUCH CARBON
OUT OF THEAIRASWEEMIT

Requires Scope 1 and 2 emissions

oo i S ik b 200 Scope (Activities) (Saep 8 ek mETEE ) Scope 1, 2 and 3 emissions
Brewdog Mok Earn GreatAgan sstanabryreprt - q Targets must align to 1.5°C science-based
q q Level of emissions reduction not .
== Reduction Required e target. 90% reduction before carbon
removals counted.
RESAEn o Vi e Gt @ Aemmzic Verified Carbon Removals for residual

emissions



https://blogs.microsoft.com/blog/2021/01/28/one-year-later-the-path-to-carbon-negative-a-progress-report-on-our-climate-moonshot/
https://www.microsoft.com/en-us/procurement/supplier-conduct.aspx?activetab=pivot:primaryr7

Standards Common elements

Carbon Neutral Net Zero Beware the toeprint

« Completeness beats accuracy (don't just focus
what's measurable)
+ Guard against ‘greenwash’ and omissions

. NET-ZERO
. STANDARD

Successful approaches include

+ Demand reduction (or energy efficiency first)
- Shift to less intensive goods and services

+ Improve the technologies you must use

« Offsets / removals as a last resort

The CarbonNeutral Protocol

Exam Awareness

. . . . P
20 Qus, open book, 70% pass rate Does it (the action) raise awareness on Climate Action?
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https://www.iso.org/netzero

oA AWDOWN
THEMOST COMPREHENSIVE
y PLAN EVER PROPOSED TO

REVERSE GLOBAL WARMING
ERITED BY PAUL HAWKEN
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Everyday
Choices for

Individuals

264

Atmospheric CO, Reduction by Sector

Yy

m ing to Drawdown.org.
263

Leading by Example, personal vs system

FT RETHINK

RECONSID

265


http://www.drawdown.org/solutions-summary-by-rank
https://youtu.be/UXtpeS9JKFw

Carbon footprint of what you eat
Calculations of greenhouse gas emissions from the production, processing and transportation
of specific food items ENVIRONMENTAL PYRAMID

@ Main chart compares 110g of food against ® Number shows kg of carbon dioxide equivalent

a journey in a midsized car produced per 1kg of food
o 02 -~ -
Tuna Turkey Pork Beef

Lentils Milk  Tofu Yogiarl Peanut butter Potatoes
0.9 19 20 2 25 29 6.1 10.9 12.1 [27.0

. [ Y= ﬁ ; bl B " HIGH
FOOD PYRAMID

Tomato Beans Broccoli Nuts Rice Eggs Chicken Salmon Cheese Lamb
5 1.1 20 20 23 27 48 6.9 1.8 135 39.2 5
m T _Sourcs: Emvironmenta/WorkingGroup i m
saorarers S s saorarers S s

14

Lo e

Staff
Engagement

m’ Source: European Environment Agency
vt e
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|dentify, Measure, Check Home Energy Saving Kits, Dublin Libraries

)

* Make a list of energy using
equipment, and when it
should be running

» Walk around at different times

of the day, checking where
energy is used/wasted.

Source: https://wwi dema.ie/media/news/launch-of-home-energy-saving-kits-into-all-dubli-city-public-libraries

Procedures - Check Time Clocks Regularly Staff Training - Awareness

* List your time clocks with a « Label kitchen equipment with

location plan warm up times
* Write down correct on-off * Always use saucepan lids (7%
times saving)
« Check * Right sized hob / right
positioning

* periodically
« day light saving
« after power cuts

* Appropriate equipment for task

* Switch off equipment and lights
immediately after use

Aemmiier e e asmssier ot e
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https://www.codema.ie/media/news/launch-of-home-energy-saving-kits-into-all-dubli-city-public-libraries

50001:2018 Awareness

* Persons doing work under the organization’s control shall be aware
of:

* a) the energy policy (see 5.2)

* b) their contribution to the effectiveness of the EnMS, including
achievement of objectives and energy targets (see 6.2), and the benefits of
improved energy performance

* ¢) the impact of their activities or behaviour with respect to energy
performance

* d) the implications of not conforming with the EnMS requirements

aee

Saanssier vt
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A successful approach

* Everyone’s favourite radio * A good campaign will be:
station: WIIFM « Reflective of people’s real needs
» What's In It For Me * Give them ownership
* Good book “Nudge” + Adapted to suit situations
« Plan for 12-18 months + Addresses the current level of
o awareness
* Be realistic; planet vs me and + Results in action — something
my family you can measure

oee
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Awareness of energy use

R
Start with energy WHEeN YOU DRIVE A CA
efficiency i.e. less fou DRIVE WITH Puti 1

energy per unit of
output.

Don't conflate with
Politics
Air Quality
Job losses

EnPI contributes to
GHG/CO,. reduction,

but may not reduce Your BICYCLE
absolute emissions. TODAY!
275

Innovative
Approaches to

communication?

Art for “Hearts & Minds”,
Science & Technology for Credibility,

Behavioural Change, the Energy Pyschologist
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Mark Coreth and Duncan Hamilton
Copenhagen :

* "When the skeleton begins to
appear, it's going to become
terrifying. When the bronze
appears, it is going to take
warmth through the skeleton
and melt that ice even more.”

» Mark Coreth, British Artist
m Image: art-for-a-change.com

Remmiier Ercr Erim
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Human

SUCCessS

Good for us or the planet, but its
not all bad.

We rose above MAD (mutually
assured destruction) during the
cold war, will we figure this out?
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Population
growth

Note increasing life
expectancy (see last)
increases global
population more than
new births.

Population, 10,000 BCE to 2021

7 billion
6 billion
5 billion
4 billion
3 billion

2 billion

1 billion J

0
10,000 BCE 6,000 BCE 4,000 BCE

Source: Gapminder (v): HYDE (v3.2): UN (2022)

Source: Our World in Data http: urworl ulation

2,000 BCE 0 2021

World

Africa

North America
South America
Oceania

SuriWeridinDats.orgiworid-popuation-gromth « GC BY

EU Emissions
reduction

33.3% reduction in 2020
vs 1990

Q Source: https:

A ——

4 Buropman Union | e oo | v et

Greenhouse gas emissions @
Indlex, 1990=100 | Net

Data saurce: European Enviranment Ageney (EEA)
Source: Eurnstat - access (0 datasel

/ec.europa. acl d-statisti

[y
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Extreme
Poverty

Extraordinary numbers
raised from poverty,
largely through trade

Share living in extreme poverty, World, 1820 to 2018

This is calculated based on a ‘cost of basic needs’-approach. It represents the share of the population that was
unable ta meet basic needs (including minimal nutrition and adequately heated shefter) according o prices of
locally-available goods and services a the lime.

100%

80%

60%
Share not in
extreme paverty

20%

Share in extrame
paverty

1820 1850 1900 1950 2018

Sourca: Michail Mostsos |

idinData orglaxtrame-poverty « CC BY

Source: Our World in Data

And there's
more

But we still need to get to
net zero CO2 by 2050 to
keep ourselves safe.

Q Source: http:

cconsumption 'c!n:uhrmlw!dm R&D expenditure
oo fmlect S e o o e o Ten ol 208
#13.7 t / capita *12.8% *2.27%
2020 2020 201
= = i
- ] =
e b ar
& i -
o e
P e e e ) TR TR T
y energy
[t ot L o Hampaeingriplepd. 14
#1236.5 Mtoe #14.7 GJ / capita
2020 2019
- -
. -
= ]
- -
=
o Ea o B3 o B . - £

/ec.europa, a d-statisti
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https://ourworldindata.org/grapher/population
https://ec.europa.eu/eurostat/cache/egd-statistics/
https://ec.europa.eu/eurostat/cache/egd-statistics/

What's in an Action Plan

Programme for achievement (Action plan) ‘

EXAMPLE

For every activity we are going to do

Climate Action Plan |

Designation of responsibility

Pulling it altogether into an Elevator Pitch

Means and timeframe by which individual
targets are to be met

State how improvement in energy
performance shall be verified

Define resources

Association of Energy Engineers

286

1.
Thank You & )
Next Steps

4.
Mitigation, Adaptation, Awareness

5.

292

291

Learning Objectives

Participants will:

Gain an overview of Global, Regional (EU) and National (Ireland) emissions, policy, and
legislation
« Terminology, concepts and jargon explained
Understand the potential impacts and opportunities facing businesses
+ Including carbon budgets for enterprise
Know what Climate Action means with particular regard to
* Reducing emissions
+ Adapting to a changing climate, and
+ Raising awareness amongst suppliers, staff and customers
Learn how to prioritise opportunities for improvement
+ How to do carbon calculations

+ Templates provided

Know where to find the supports to start climate action planning for your business




Mitigation (contd.)
R 1 d 2 21.  Presenting Results Th k Y
e p rl s e ay 22.  Standards / Principles (TRACC) a n O u
+ source emission factors and assumptions
« Beware the toe print / truncation error

Mitigation 23.  Voluntary Carbon Markets: Carbon Offsets 2-minute feedback: . ) "
14, Carbon Footprint = Activity x EF + Carbon Neutral vs Net Zero vs Climate Neutral https://forms.office.com/e/RSebVxF41b AEE Climate Action Certificate

course: Quick feedback to help us

24.  Potential Pitfalls
+ ICROA Best Practice / The Integrity Council

+ Best estimate, calculation

15.  Boundary

+ Consolidation approach: Financial, Operational, Equity 25. W?:;;;gv::gjolj;ﬁelswed, Avoidance vs removal offsts update matenals
* Life Cycle terms « Microsoft, Brewdog, Inland Fisheries Ireland
16.  Scope 1 - direct combustion, fugitive, process Assessment E E
« Cannot be double counted g.
17.  Scope 2 - indirect emissions from purchased energy Awareness = .-'-E
*  Hierarchy of credibility; LBM and MBM 26.  Solutions globally vs individual choices (food, travel)
+ Cannot be double counted (Ex.6) « Beware of putting climate anxiety on individuals
18.  Scope 3 - indirect emissions from everything else 27.  Staff Engagement .
«  direct emissions of another entity, shared influence means double + Empower individuals (meanies, greenies, tekkies) E
counting may occur 28.  Innovative Approaches
15 categories for value chain emissions, WTW (Ex.7) 29. Don't Underestimate Human Success!

19. EPDs and embodied emissions

20. Outside of Scope (bioenergy) Climate Action Plan Pitch

m «  Quick draft and pitch (Ex.8)
g 30. Wrap Up

Climate Action Reprise on your Climate Action Journey

Acid Test: Winning Approach? Exercises drafted
1. Does it reduce emissions? " Objective 1. Business Case
’ ’ + Define drivers for change 2. Global Warming Potential
2. Does it help us adapt? * Strategy 3. Energy Calculation
* What suits your business? 4. ROO & Prioritisati ; |
_— . L P . . e rioritisation for annua
3. Does it raise awareness in mitigation or adaptation? Tactics Climate Action Plan
. .. . . « Opportunities, Action Plans, Targets, .
If no to all 3 questions, is it really climate action? KPIs 5. Risk Assessment
. . * Impacts & boundaries 6. Scope 1 & 2 calculation
Some actions offer a double benefit « Significance .
. . 7. Scope 3 calculation
+ Demonstrating leadership 1 ) .
« Transparency & measured reductions 8. Climate Action Plan Pitch



https://forms.office.com/e/RSebVxF41b

AEE Courses

&= Sustainable Energy - without the hot air
HowBad are Bananas?: The Carbon https://www.withouthotair.com/ 2009
Footprint of Everything Paperback — by it e David MacKay FRS was the Regius

Mike Berners-Lee b Professor of Engineering at the University
wns Of Cambridge (RIP 2014).

AEE Qualifications are recognised across the EU and legally accepted in
13 member states for audits.

‘A'light’ guideto Transport EnergyAudits,
River Publishing, - by Conor Molloy

https

Kate Raworth (sounds like ‘Ray-worth’) is a Factfulness - Hans Rosling
renegade economist focused on making https://www.gapminder.org/
economics fit for 21st century realities.

* Membership Benefits: webinars, communities, events, resources

* Certifications in

* Energy Management ALifeon OurPlanet - My Witness

Fid
? % EmissionsperCapitaby Country: Al Gore Climate Reality Leaders
! https d org/graphes

* Energy Service & Commissioning 7 aepsuomsornes o torg/train
+ Sustainable Development
* Utlllty SerViceS arth4all life/
4 1.Poverty
» See https://www.aeecenter.org/ https://www.climateireland.je/#/ 2Gender Equity

3.Equality

4 Food

5Energy

sustineo
Thank You

1. Measure

2. Optimise

3. Restore

Next course on

for details or contact
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https://aee.ie/
https://drawdown.org/
https://www.withouthotair.com/
https://www.kateraworth.com/
https://www.gapminder.org/
https://www.routledge.com/A-Light-Guide-to-Energy-Savings-in-Transport/Molloy/p/book/9788770227209
https://www.routledge.com/A-Light-Guide-to-Energy-Savings-in-Transport/Molloy/p/book/9788770227209
https://www.routledge.com/A-Light-Guide-to-Energy-Savings-in-Transport/Molloy/p/book/9788770227209
https://www.routledge.com/A-Light-Guide-to-Energy-Savings-in-Transport/Molloy/p/book/9788770227209
https://www.penguin.co.uk/authors/209959/david-attenborough
https://ourworldindata.org/grapher/co-emissions-per-capita
https://ourworldindata.org/grapher/co-emissions-per-capita
https://www.climaterealityproject.org/training
https://www.climaterealityproject.org/training
https://www.climateireland.ie/#!/
https://www.earth4all.life/
http://www.climateaction.ie/
mailto:info@sustineo.ie
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