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Introduction

% Dr Petra Molthan-Hill is Co-Chair of the United Nations Principles for
Responsible Management Education (PRME) Working Group on Climate
Change and Environment.

% She works as a Professor of Sustainable Management and education for
Sustainable Development (ESD) at Nottingham Business School,
Nottingham Trent University, UK.

% Petra is an international multi-award-winning expert for Climate Change
Mitigation Tools, Greenhouse Gas Management & ESD and leads the
‘Climate Literacy Training for Educators, Communities, Organizations and
Students’ (CLT-ECOS) distributed worldwide in collaboration with QS
Impact and UN PRME.

* She has worked with organizations, from SMEs to the NHS, on how to
reduce GHG emissions and lead author of the 'Handbook of Carbon
Management. A Step-by-Step Guide to High-Impact Climate Solutions for

Every Manager in Every Function ’.

More info



https://www.unprme.org/working-group/prme-working-group-on-climate-change-and-environment/
https://www.unprme.org/working-group/prme-working-group-on-climate-change-and-environment/
https://www.routledge.com/The-Handbook-of-Carbon-Management-A-Step-by-Step-Guide-to-High-Impact-Climate/Molthan-Hill-Winfield-Howarth-Mazhar/p/book/9781032227603
https://www.routledge.com/The-Handbook-of-Carbon-Management-A-Step-by-Step-Guide-to-High-Impact-Climate/Molthan-Hill-Winfield-Howarth-Mazhar/p/book/9781032227603
https://www.routledge.com/The-Handbook-of-Carbon-Management-A-Step-by-Step-Guide-to-High-Impact-Climate/Molthan-Hill-Winfield-Howarth-Mazhar/p/book/9781032227603
https://mitsloan.mit.edu/centers-initiatives/sustainability-initiative/beyond-ivory-tower-professor-who-shows-en-roads-to-everyone

Agenda

= Defining key terms such as Net Zero and Carbon Dioxide Equivalent
= Greenhouse Gases and Greenhouse Effect

=  Carbon Sinks
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Halve CO, emissions by around 2030

In order to limit global warming to 1.5°C, the IPCC stresses that
the world needs to halve CO, emissions by around 2030 and
reach Net Zero CO, emissions by mid-century.

In addition, the IPCC emphasises the need for deep reductions

In non-CO, emissions across the economy to achieve this
limit.

CDP (2020) Foundations for science-based net-zero target
setting in the corporate sector: p5



https://sciencebasedtargets.org/resources/files/foundations-for-net-zero-full-paper.pdf
https://sciencebasedtargets.org/resources/files/foundations-for-net-zero-full-paper.pdf

e
Net Zero

The IPCC defines Net Zero as that point when
“anthropogenic emissions of greenhouse More info:
gases to the atmosphere are balanced by = https://www.youtube.com

anthropogenic removals over a specified /watch?v=gOo080okqpBGE
period”. = https://drawdown.org/sol
The Paris Agreement sets out the need to achieve utions/net-zero-buildings

this balance by the second half of this century.

CDP (2020) Foundations for science-based net-zero target setting in the corporate sector: p5
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https://www.youtube.com/watch?v=gOo8okqpBGE
https://www.youtube.com/watch?v=gOo8okqpBGE
https://drawdown.org/solutions/net-zero-buildings
https://drawdown.org/solutions/net-zero-buildings
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https://www.youtube.com/watch?v=G4H1N yXBiA



https://www.youtube.com/watch?v=G4H1N_yXBiA

The Greenhouse Effect
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Greenhouse Gases and Carbon Dioxide Equivalent
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Other Greenhouse Gases

( Other greenhouse gases h
1 molecule of have very high global
N _ warming potential (GWP)
molecules () Refrlgeranl_t”ggses. CFCs,
S
~1,000 “ 2]1 Methane
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Climate Change Mitigation (Education)

Developing values, knowledge and skills required to make choices and decisions that minimize
the use of natural resources, emissions, waste and pollution; while contributing to the
development of new solutions to the climate crisis (e.g., rethinking the way we live, buy and
consume, how our dalily lives are organized, how we socialize, exchange, share, educate and
build identities).

Taking individual and/or collective action with the potential to have immediate, direct impact
(e.g., reducing energy consumption, using non-polluting and renewable energy sources,
environmental conservation, re-forestation and re-greening).

Contributing to policy development with long-term positive impact on societal behaviour by
examining economic systems, social structures, cultural patterns, lifestyle expectations,
consumerism, wealth distribution, aspirations and value systems and their underlying
responsibility for excessive greenhouse gas production.

Table published in: Molthan-Hill, P et al (2021), Climate change education at universities: Relevance and strategies for every discipline. in: Handbook of
Climate Change Adaptation and Mitigation (3rd edition), Springer: Cham, Switzerland. Adapted from definitions provided by Mochizuki Y, Bryan A (2015)
Climate change education in the context of education for sustainable development: Rationale and principles. Research 9(1): 4-26.




Possible policies to reduce emissions

Read more:

= https://www.science.org/
doi/10.1126/science.adl6 Changing diets and reduce (food) waste

Increasing renewables e.g. solar if ‘hot’ country

247 -
Energy efficiency of Al and data centres
= https://www.nature.com/
articles/s41558-019- Green public transport, cycling and walking
0419-7

_ https://wvyw.dw.cqm/en/ Jet zero’, zero emission vehicles and green ships
why-us-oil-boom-is-not- Greener buildings
helping-regular-
peoplela-71674471
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https://www.science.org/doi/10.1126/science.adl6547
https://www.science.org/doi/10.1126/science.adl6547
https://www.science.org/doi/10.1126/science.adl6547
https://www.nature.com/articles/s41558-019-0419-7
https://www.nature.com/articles/s41558-019-0419-7
https://www.nature.com/articles/s41558-019-0419-7

So one solution Is to incentivise buying electric cars?!

To travel 412 miles or 663 km Embodied carbon of 25 tonnes CO,e Range Rover
_ Sport HSE (calculation by Mike Berners-Lee (2020) How bad are

> Bike 30 kg CO.e bananas? Page 145)

»Coach 40 kg CO,e High emitting countries: Canada uses 15.50 tonnes of CO,

>Train 64 kg CO,e emissions per capita (EU 6.42; US 15.24)

> Small electric car (driver only) 148 kg CO.e Low emitting countries: Bangladesh at 0.51 tonnes of CO,

> Small efficient petrol car (driver only) 237 emissions per capita (Brazil 2.04; Kenya 0.36)

g COze Solutions:

> Plane 368 kg CO.e

Policies incentivising SMALL electric cars!
»Large SUV (driver only) 1.02 tonnes CO.,e

And/or bicycles and/or public transport

Not’_cingham And/or Car Sharing
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Case Studies: Japan

Green Curtains

Regulates indoor air temperatures, reduces energy use, promotes
healthy diets, and reduces pollution by growing decorative and

MULTISOLVING

edible climbing plants on the exterior walls of buildings.
NSTITUTE
Goals « Collaborators I
« Reduce energy « Kyocera, Japanese
consumption government,
* Promote healthy diets environmental NGOs, More:
* Reduce CO, emissions schools, restaurants, https: //www.multisolving.or
residents wWp-
Green Curtains content/uploads/2022/05/Gre
promoted for gn—gurtains.pdf
SEVING ShesY Green Curtains
Kyocera begins Over 80% of cities established in
innovating with in Japan implementing 27 Kyocera
Greon Curtains Green Curtains facilities
2007 20n| 2012 2017
Fukushima disaster -
leads to shutting down CUMHIE
of most nuclear power \
in Japan
Notting ham PRM Principles for Responsible
. : Management Education
Business Schoo i 9

Mottingham Trent University Climate Change and Environment



https://www.multisolving.org/wp-content/uploads/2022/05/Green-Curtains.pdf
https://www.multisolving.org/wp-content/uploads/2022/05/Green-Curtains.pdf
https://www.multisolving.org/wp-content/uploads/2022/05/Green-Curtains.pdf
https://www.multisolving.org/wp-content/uploads/2022/05/Green-Curtains.pdf

Project Drawdown

] :/
An excellent resource to familiarize yourself with the solutions and pa
https://www.drawdown.org |

Their aim is to showcase the solutions that will help use to I|teraIIy draw dow 2 global te d
own words, they describe themselves as conducting an: “ongoing review and analysis of practl’
technologies that are able to reduce greenhouse gas concentrations in Earth’s atmosphere

) ’\79';"'“
. . - )
Project Drawdown focuses on solutions that are: 4 W o
- - - - - - : ./ D ~
currently available, growing in scale, financially viable A
able to have a net positive impact and

Each solution reduces greenhouse gases by avoiding emissions and/or by sequestérin
already in the atmosphere.

. ._.-"-.

https://drawdown.org/solutions
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https://www.drawdown.org/
https://drawdown.org/solutions

Government policy - certainty matters

Changes in Australian government
policies directly impacts on investment

in renewables
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2007

6.0
5.5
4.2 o
Introduced 3.8
Proposed iy
2.7
Abolished/ not
proceeded with
0.3
, 0.1

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Source: Adapted from SusanMcKinnon Foundation working draft 2024




More ideas that could become national
policies.....or change behaviour in your
Institution/home

The Handbook of Carbon Management: A step-by-step The Handbook of
Carbon Management

guide to high-impact climate solutions for every
manager in every function (Routledge)

Book link is here
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https://www.routledge.com/The-Handbook-of-Carbon-Management-A-Step-by-Step-Guide-to-High-Impact-Climate/Molthan-Hill-Winfield-Howarth-Mazhar/p/book/9781032227603
https://www.routledge.com/The-Handbook-of-Carbon-Management-A-Step-by-Step-Guide-to-High-Impact-Climate/Molthan-Hill-Winfield-Howarth-Mazhar/p/book/9781032227603

Natural Carbon Cycle And Sinks
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CO: storage: Flora overvalued,

soils undervalued
200 Tropical
B Temperate
forest Tropical

. savannah ble land
Arable lan
Bl _

. . -
Diesg EFE |

Soil does not absorb CO2 as

ot quickly, but it outperforms

il vegetation in the amount it stores.
| Globally soil contains almost twice
Temperate as much CO2 as living flora and
grasslands the atmosphere combined.

Tundra ¥

Pl

Bareal
farest

https://www.dw.com/en/carbon-sinks-how-nature-helps-fight-climate-

change/a-59835700
Wetlands

Average stored carbon in tons per hectare
at a ground depth of one meter



The Unsung Heroes of Climate Action

The ocean ac

atmosphere.




One example: Shade-Grown Coffee (carbon sink)

! SHADE TREES

FRUIT TREES

COFFEE BUSHES

SUN-GROWN COFFEE PARTIAL SHADE BIRD FRIENDLY SHADE-GROWN COFFEE

61 Bird Species*® 79 Bird Species* 243 Bird Species*

SEMDC dats froen Ocddwork o Peru

The difference between shade-grown and certified bird-friendly shade-grown coffees.
(Credit: Smithsonian Migratory Bird Center / CCO)
SMITHSONIAN MIGRATORY BIRD CENTER VIA A CREATIVE COMMONS LICENSE
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https://nationalzoo.si.edu/migratory-birds/about-bird-friendly-coffee

Shade-Grown Coffee e.g. Bird & Wild

From small to big changes

Use this coffee in your office and at home
Offer this coffee in your organisation

Develop national policies that support the
Import of shade grown coffee or if you are
a coffee growing nation, develop subsidies
etc. to support changes

Nottingham

Business School
Mottingham Trent University

Sequester soil carbon
Reduce soll erosion

Provide habitat

Stopped deforestation

Water overconsumption

https://birdandwild.co.uk/
PRME Principles for Responsible
Management Education
an initiative of the -"f TA
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https://birdandwild.co.uk/
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generate climate scemarios for the future.




Our key challenge:
How to get to 1.5C?
Activity

» https://en-
roads.climateinteractive.org/scenario.html?v=25.4.0
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Solutions from En-ROADS
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Agreeing on a carbon price.
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John Doerr, Venture capitalist and New York Times number-one bestseller author
Speed & Scale: A Global Action Plan for Solving our Climate Crisis Now

= Reduce our current worldwide emissions of 59 gigatons (GT) to 27 gigatons.

= Objectives and Key Results (OKRs) to do so; his top-line OKR is to reach net-zero emissions by 2050 —
and to get halfway there by 2030, a critical milestone.

In order to achieve a reduction worldwide by decarbonizing the grid, from the current 27 GT to 3 GT by 2050,
John Doerr has chosen for example the following key results (plus 5 more to decarbonize the grid):

= KR 2.1 Zero Emissions — 50% of electricity worldwide comes from zero-emission sources by 2025, 90% by
2035 (up from 38% in 2020). This would reduce 16.5 GT.

= KR 2.2 Solar and Wind — Solar and wind are cheaper to build and operate in 100% of countries in 2025 (up
from 67% in 2020).
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Australian governments & cleaner vehicles

= 2022 National Climate Change Act — new Vehicle Efficiency Standards came

Into effect on 1 January 2025 for new passenger and light commercial
vehicles

= Several Australian states offer incentives for electric vehicle adoption
= NSW Government has committed to transitioning its fleet to electric

= May 2025 National election — Opposition has committed to winding back on

Vehicle Efficiency Standards, even though new standards are still well below
EU, UK and many other countries

Nottingham
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Denmark — parties united in action

Local carbon atlas to help local authorities (Kommune) forecast and plan mitigation actions: Danmarks
Meteorologiske Institut (in Danish)

The Climate Act (2020, amended in 2021): sets emission target - 70% (2030) (-40 %, 2021), climate
neutrality by 2050, reduction of CO2 emissions from plastic waste — climate council expanded, fund
doubled — reporting obligations, climate policy on imports and consumption (Source: LSE)

Council on Climate Change: advises on how Denmark can most effectively and cost-effectively
undertake the transition to a low-carbon economy by 2050

National Adaptation plan and strateqgy
Building networks / Collaborations: State of Green: Green transition in Denmark

Global Climate Action Strategy: increase global climate ambition, reduce global CO2, strengthen focus
on climate adaptation and sustainable development, shift financial flows from black to green, collaborate
between sectors on green solutions. (Source: Danish Government Global Climate Action Strategy)
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https://www.dmi.dk/kontakt/
https://climate-laws.org/document/the-climate-act_dae7
https://klimaraadet.dk/en/about-danish-council-climate-change
https://climate-adapt.eea.europa.eu/en/countries-regions/countries/denmark
https://stateofgreen.com/en/about/denmarks-green-transition/
https://um.dk/en/foreign-policy/new-climate-action-strategy

Want to learn more?
Improve your general climate literacy by yourself

Free online course with
Future Learn

Nottingham

Business School
Nottingham Trent University



https://www.futurelearn.com/courses/climate-literacy-and-action-for-all

Or get a Carbon Management Certificate

Designed with Stephen Snider, Harvard alumnus

https://charteredcertifications.com/learning/courses/ccml

Please send this Referral Code to anyone who might be interested, so they will

enjoy a special 10% discount when registering to this program with this Coupon
Code:

Referral Code / Coupon Code is: C9034FAC

Certified Carbon
CHARTERE®; Manhagement Leader
(ccMmL

MATITUTE OF PROFERISOMAL CERTIFCATIONS

Petra Molthan-Hill and Stephen Snider
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https://charteredcertifications.com/learning/courses/ccml
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Or get expertise
through a master’s
module

Climate Solutions for a Net Zero Future

Discover climate solutions you can implement in your industry, workplace, or
household to help achieve a net zero future.

Master’s level, 10 credits or just for fun, you can join any time.....

More info here:

https://www.futurelearn.com/microcredentials/climate-solutions-for-a-net-zero-future

PRM Principles for Responsible
Management Education

Working Group on
Climate Change and Environment


https://www.futurelearn.com/microcredentials/climate-solutions-for-a-net-zero-future

Pass It on
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Thank you



mailto:petra.molthan-hill@ntu.ac.uk
https://www.linkedin.com/in/petra-molthan-hill-b9909720/
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