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Sustainability — history og theory

Three hundred years : 1700 — 2022

From philosophy to business
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1713 — 1968 Sustainable history
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1713 — Forestry and mining

Nachhaltigkeit (restraint??) SYLVICVLTVRA GECONOMICA
Ha o nd i
Hans Carl von Carlowitz was a taX e o0

auditor, forester and managed
mining operations.

Sylvicultura oeconomica oder
haufSwirthliche Nachricht und
NaturmdfSige Anweisung zur
wilden Baum-Zucht, 1713

(... or Domestic Notice and
Natural Instruction for Wild Tree
Breeding...)




1798 - Economists- Population growth

Thomas Malthus and David Ricardo
An Essay on the Principle of Population, 1798

Development in population and food

1 2 3 4 5 6

=== Population = Food



1802 — A German “invent” the nature

Alexander von Humboldt, who by some is considered to
be "inventor" of the nature, was a German scientist,
explorer and, not least, a romantic.

Humboldt describes nature el
as a net where everything is [ (1] L
connected, including humans. | =

He was supposed to have
predicted climate change
in the 19th century.
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1864 — American environmentalist

The philology George Perkins Marsh, who some
consider to be America's first environmentalist.

Marsh believed that man created the earth (not
as a god) - the first thoughts about the
Anthropocene age.

Man and Nature, 1864




1891 — American environmentalist

The paleontologist and geologist Nathaniel
Southgate Shaler

Flooded areas in the eastern part of United
States and dry areas in the western part of
United States led to thoughts about human
influence on the earth.

Nature and Man in America, 1891.



1910 — Sustainability defined for the first time

Gifford Pinchot — American Forester and politician

The central thing for which Conservation stands
is to make this country the best possible place to
live in, both for us and for our descendants.

The Fight for Conservation, 1910.




1948 — Population growth

The ecologist and zoologist William Vogt, who was
director of the Planned Parenthood association

Road to Survival, 1948

The conservationist Henry Fairfield Osborn Jr.
Our Plundered Planet, 1948

Both Vogt and Osborn believed that the size of
the population should stay within a sustainable
size and that the problems could not be solved
with technological solutions.




1968 — Population growth

Anne and Paul Ehrlich, Stanford professor

The Population Bomb, 1968




1971 — The IPAT model

Paul Ehrlich, John Holdren og
Barry Commoner agree on the
IPAT formula:
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1=P-A-T

P: Size of population

A: Affluence (consumption)

T: Technology



1972 — Club of Rome

D.H. Meadows, D.L. Meadows, J.
og W. W. Behrens Il from MIT

model World3 (dynamic system analysis)

Randers,

/

e ::;:*c:; N s
The Limits to Growth, 1972\ »*
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1=P-A-T

Figure 1-3 Causal-loop diagram of several important feedback loops in World3
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1972 - UN Stockholm Conference

Aren’t poverty and need the most important pollutions? How can

we talk to villagers and slum-dwellers of the need to protect the air,
the ocean and rivers when their own life is contaminated?

The environment cannot be improved in conditions of poverty.

Indira Gandhi




1980 World Conversation Strategy

World Conservation Union, FN og WWF ( WORLD
- CONSERVATION
For the first time in a written report, we come across s:rgRRAIEWGY

for Sustainable Development

sustainable development, the purpose of which is to
promote social and economic welfare.

Human beings, in their quest for economic |
development and enjoyment of the riches of nature, |
must come to terms with the reality of resource |
limitation- and the carrying capacities of ecosystems,

and must take account of the needs of future
generations. ¢ @6




1987 — Brundtland Report and the 3 pillars

” Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own /needs.”

Our Common Future, 1987

“The loss of plant and
animal species can greatly
limit the options of future

generations; so sustainable
development requires the
conservation of plant and

morality, creativity,

spontaneity, acceptance,

experience purpose, meaning
and inner potential

SELF-ESTEEM
confidence, achievement, respect of others)
the need to be a unique individual

LOVE AND BELONGING \‘ -
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1992 — 2022 - Sustainable history
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1992 - Rio Conference - Agenda 21

Agenda 21 a non-binding action plan for sustainable
development.

300 pages in which it is described how sustainable
development can be obtained in the det 215t century.

The report is very technical and did not appeal to
ordinary people.

United Nations
Sustainable Development

United Nations Conference on Environment & Development
Rio de Janerio, Brazil, 3 to 14 June 1992

AGENDA 21

CONTENTS

Chapter
1. Preamble

SECTION L SOCIAL AND ECONOMIC DIMENSIONS

2.1 I coop to accelerate bl develop
domestsc policics

3. Combating poverty

4. Changing consumption patterns

5. Demog dynamics and y

6. Protecting and promoting human health conditions

7. Promoting ble human settl devel

ent in developing countries and related

g 7
8. Integrating environment and development in decisson-making

TION 11 CONSERVATION AND MANAGEMENT O

9. Protection of the atmosphes

10. Integrated approach to the planning and management of land resources

11. Combating deforestation
12. Mana, fragil

cosystems: combating desertification and drought

13. Managing fr
14. Promoting sustainabl
15. Conservation of biological
16. Env sound

rculture and rural development
diversity

¢ ystems: mountam development

17. Protection of the occans, all kinds of seas, including enclosed and semi-enclosed seas, and coastal

areas and the protecticn,

atsonal use and development of thexr living resources

18. Protection of the quality and supply of
the development, management and use of water resources

resource:

of integrated

pproaches to

19. Environmentally sound management of toxic chemscals, including prevention of ilegal international

traffic in toxic and dangerous products

20. Env lly sound management of h d wasles, i hs d

wasies

21. Eavironmentally sound management of solid wastes and sewage-relsted issues

SE

23. Preamble

. Children and youth in sustainable development

afe and environmentally sound management of radioactive wastes

TION 111 STRENGTHENING THE ROLE OF MAJOR GROUPS

le and thesr c

24, Global action for women towards sustainable and equitable development

26. Recognizing and strengthening the role of indig peopl
7. Strengthy the role of non- g ental 1

ble development

genda 21
gthening the role of workers and their trade unsons
heming the role of busmess and industry

31. Scientific and technological community

28. Local authorities’ mitiatives in support of

partners for

Paragraphs
11-16

21-243
3.1-312
4.1-427
5.1-566
6.1-6.46
7.1-7.80
8.1-854

9.1-935
10.1-10.18
11.1-11.40
12.1-1263
13.1-13.24
14.1-14.104
15.1-15.11
16.1-16.46

17.1-17.136
18.1-18.90

19.1-19.76

20.1-20.486
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24.1-24.12
25.1-25.17
26.1-269
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30.1-30.30
31.1-31.12




1995 — 2023 — COPxx

T
C

The conferences serve as
the formal meeting of the
UNFCCC parties
(Conference of the Parties,
COP) to assess progress in
dealing with climate
change.

ne United Nations Climate
nange Conferences.
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1996 — 150 14001

Standard for environmental
management system

No environmental requirements, on
regulatory requirements.

Requirements for documentation

ISO

14001

DS/EN 1SO 14001:2015
Kabenhavn

DS projekt: M272700
ICS’ 13.020.10

Ferste del af denne publikations betegnelse
DS/EN ISQ, hvilket betyder, at det er en inters

Denne publikations overensstemmelse er:
10T med: 150 14001:2015.
DT med: EN ISO 14001:2015.

DS-publikationen er p«": dansk og engelsk. | {i
den engelske version.

Denne publikation erstatter: DS/EN ISO 1401

Der er tilfajet danske fodnoter markeret med|
standarden.

DS-publikationstyper
Dansk Standard uagiver forskellige publikations{
Typen pa denne publiikation fremgéar af forsiden |

Der kan veere tale om:
Dansk standard
& standard, der er udarbejdet p&
+  standard, der er udarbejdet p4 i
DS-information
+  publikation, der er udarbejdet p
+  publikation, der er udarbeidet p

teknisk rapport, eller

+  europsisk praestandard
DS-hindbog
+  samiing af standarder, eventus
DS-h=fte
+  publikation med informativt ma

Til disse publikstionstyper kan endviders udgives
illeeg og rettelsesblade

DS-publikationsform
Publikationstypeme udgives i forskellig form som henl
+  fuldtekstpublikation
+  godkendelsesblad
s slektronisk
DS-beteq
Alle DS-publikationers betegnelse begynder med DS
er angivet et A slier Cor, betyder det, enten at det er o

hovedstandarden.

I
Ds Dansk standard DS/EN I1SO 14001:2015

3. udgave
2015-09-15

Miljoledelsessystemer — Krav og
vejledning

Environmental management systems — Requirements
with guidance for use (ISO 14001:2015)

DANSK STANDARD

Danish Standards Assaciation

Géiteborg Plads 1
DK-2150 Nordhavn

Tel: +45 39 96 61 01
K +45 39 96 61 02
dansi standard@ds g

e ds

© Dansk Standard - Eftertryk uden tilladelse forbudt

DS-betegnelse angives p forsiden

o med anden
Overansstemmelss kan entan vsre IDT, EQV, NEQ sller MOD
+« DT Nar publikationen er identisk med en given publikation
« EQV: Mar teknisk er i d en given publikation, men

pra=sentationen er sndret

+ NEQ Mar

teknisk eller ikke eri med en

given standard. men udarbejdet pa baggrund af denne.
« MOD: Nar publikationen er modificeret i forhold til en given publikation.




2000 - UN 2015 goals




2001 — Greenhouse Gas Protocol

GREENHOUSE

GREENHOUSE GAS PROTOCOL
GAS PROTOCOL Global Warming Potential Values

The following table includes the 100-year time horizon global warming potentials (GWP)
relative to CO.. This table is adapted from the IPCCFifth Assessment Report, 2014 (AR5)". The
AR5 values are the most recent, but the second assessment report (1995) and fourth
assessment report (2007) values are also listed because they are sometimes used for
inventory and reporting purposes. For more information, please see the IPCC website
(www.ipcc.ch). The use of the latest (ARS) values is recommended. Please note that the GWP

GHG Protocol establishes Teatbatis, T o e AR for nomCOn gases do ot il clmatecarbor
comprehensive global Flobal warming petentel (WP values retatie to p e
standardized frameworks to - Second [ o
measure and manage GHG s Repert (SAK) ||| Raport (ARa)
emissions from private and —

public sector operations, value — the S— pmm e -
chains and mitigation actions. et cote 5800 4750 560

CFC-12 CCLF; 8,100 10,900 10,200



2002 - Cradle to Cradle

The German chemist Michael Braungart and
the American architect William McDonough
establish Cradle to Cradle

®

cradletocradle




2009 Planetary boundaries

Johan Rockstregm, et al,,
Stockholm Resilience Centre

FEATURE

Vol 46124 September 2009

A safe operating space for humanity

Identifying and quantifying planetary boundanes thal must not be transgressed could help prevent human

activities from causing

Ithough Earth has undergone many
A periods of significant environmen-
tal change, the planet's environment.
has been unusually stable for the past 10,000
years'. This period of stability — known to
geologists as the Holocene — has seen human
civilizations arise, develop and thrive. Such
stability may now be under hreal. Since the
Industrial Revolution, a new era has arisen,
the Anihropocene', in which human actions

argue Johan

SUMMARY

.
devalnument
o Ci

human

consequences for humanity

 Three of ni
overstepped

of global envi-
ronmental change”. This could see human
it the

ized forms . hum:
activities have reached alevel that could dam-

‘The result could be irrevers-

state of the Holocene,
with that

ibleand,

an  boundaries define the safe operating space

for humanity with respect to the Earth system
and are associated with the planets bio-
physical subsystems or processes. Although

even catastrophic for large parts o the world.

change, leading to a state less conducive to

smoothly to changing pressures, it seems that
rath

During the Holocene,

this will p  than

Earth

T

latory capacity maintained
that enabled human development. Regular
temperatures, freshwater availability and
biogeochemical flows all stayed within a rela-
tively narrow range. Now, largely because of
a rapidly growing reliance on fossil fuels and

forat years'.

Planetary boundaries.
To meet the challenge of the

the rule. f Earth react in
a nonlinear, often abrupt, way, and are par-

ticularly sensitive around threshold levels of
certain key variables. If these thresholds are
crassed, then uchasa

Holocene state, we propose a framework
based on ‘planetary boundaries. These

‘monsoon system, could shifl into a new state,
often with deleleious o potentaly even
disastrous consequences for

‘Most of these thresholds can be defined by
acritical value for one or more control vari-
ables, such as carbon dioxide concentration.
Notall processes or subsystems on Earth have
well-defined thresholds, although human
actions that undermine the resilience of such
processes or subsystems — for example, land
and water dej ion — can increase the risk
that thresholds will also be crossed in other
processes, such as the climate system.

‘We have tried to identify the Earth-system
processes and associated thresholds which, if
crossed, could generate unacceptable envi-
ronmental change. We have found nine such
processes for which we believe it is neces-
sary to define planetary boundaries: climate
change; rate of biodiversity oss (terrestrial
and marine); interference with the nitrogen
and phosphorus cycles; stratospheric ozone

iom; ocean acidifications global fresh-
water use; change in land use; chemical pol-
lution; and atmospheric acrosol loading (see
Fig. 1and Table).

In general, planetary boundaries are values
for control variables that are either at a ‘safe’
distance from thresholds — for processes
fthreshold behaviour — or

eachvariable.

at dangerous levels — for processes without

CLIMATE CHANGE

CO2
concentration

BIOSPHERE

INTEGRITY STRATOSPHERIC OZONE

DEPLETION

o operam
o

ATMOSPHERIC
AEROSOL
LOADING

LAND-SYSTEM
CHANGE

Freshwater use
(Blue water)

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS

Data: 2023



2010 — Cirkular economy

Ellen MacArthur Foundation

TOWARDS THE
CIRCULAR ECONOMY

Acknowledgements

The Ellen MacArthur Foundation was formed in 2010 to inspi
a generation to rethink, redesign and build a positive future.
The Foundation believes that the circular economy provides a
coherent framework for systems level redesign and as such offé
us an opportunity to harness innovation and creativity to enabl|
positive, restorative economy.

The Foundation is supported by a group of ‘Founding Partners'
B&Q, BT, Cisco, National Grid and Renault. Each of these
organisations has been instrumental in the initial formation of
the Foundation, the instigation of this report and continues to
support its activities in education, communications and working
as a business catalyst.

McKinsey & Company, a global management consulting firm,
provided the overall project management, developed the fact ‘
base and delivered the analytics for the report. [

In addition to a number of leading academic and industry expel
an extended group of organisations provided input and experti
They included Caterpillar, Cyberpac, Desso, EPEA, Foresigh
Group, ISE, Marks & Spencer, Product-Life Institute, Ricoh,
Turntoo, and Vestas.

RENEWABLES FINITE MATERIALS

RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT

o

PARTS MANUFACTURER

Vool

PRODUCT MANUFACTURER
BIOSPHERE l *

NG/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION

SERVICE PROVIDER

AL

-
World record around the world, 2005

CASCADES

ANAEROBIC
DIGESTION

COLLECTION COLLECTION

EXTRACTION OF
BIOCHEMICAL
FEEDSTOCK?

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

SOURCE

Ellen /MacArthur Foundation

Circular economy systems diagram (February 2019) MINIMISE SYST! TIC

www.ellenmacarthurfoundation.org LEAKAMGE AND NEE':::TIVE EgLEN MA%ARTHUR
Drawing based on Braungart & McDonough, EXTERNALITIES FOUNDATION

Cradle to Cradle (C2C)




2013 Most expensive TV commercial - SodaStream

3. Feb. Superbowl
30 sec. = 3,3 millions USD

5. Feb. The Guardian
Low sale for a long time

put our own house in order

gby union Tennis Cycling F1 Golf US sports

Search jobs | @ Signin O, Search v Th International edition v
Guardian

Opinion Sport Culture Lifestyle More v

SodaStream Super Bowl slot adds fizz to
controversy over Israel links

Inter-faith group joins pro-Palestinian calls for boycott over
manufacture of products 'in illegal West Bank settlement’



../../../Artikler og Taler/The SodaStream Effect Super Bowl Commercial.mp4
https://www.youtube.com/watch?v=ac0v5z0vXTo&list=PPSV

Anders Bjgrn og Michael Hauschild, DTU

2014 — Absolute Sustainability

Int J Life Cycle Assess
DOI 10.1007/s11367-015-0899-2

LIFE CYCLE SUSTAINABILITY ASSESSMENT

Introducing carrying capacity-based normalisation in LCA:
framework and development of references at midpoint level

Anders Bjorn' - Michael Zwicky Hauschild'

Received: 18 November 2014 / Accepted: 30 April 2015
(©) Springer-Verlag Berlin Heidelberg 2015

Abstract

Purpose There is currently a weak or no link between the indi-
cator scores quantified in life cycle assessment (LCA) and the
carrying capacity of the affected ecosystems. Such a link must be
established if LCA is to support assessments of environmental
sustainability and it may be done by developing carrying
capacity-based normalisation references. The purpose of this ar-

Results and discussion The developed references can be ap-
plied to indicator results obtained using commonly applied char-
acterisation models in LCIA. The European NR are generally
lower than the global NR, mainly due to a relatively high popu-
lation density in Europe. The NR were compared to conventional
normalisation references (NR") which represent the aggregated
interventions for Europe or the world in a recent reference year.




2015 - Science Based Targets initiative

SCIENCE
BASED
TARGETS

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

oAl Co 4,
£ ]

SNCDP

OISCLOSURE INSIGHT ACTION \\!

WORLD
RESOURCES
INSTITUTE

Near term - Long term = Net-zero = Location = Region = Company % Sector = Date =

COMPANY/FINANCIAL
INSTITUTION

Orsted
Denmark, Europe

Scan Global Logistics A/S
Denmark, Europe

NREP
Denmark, Europe

STARK Group
Denmark, Europe

NKT Cables Group A/S
Denmark, Europe

GN Store Nord A/S
Denmark, Europe

Kvadrat A/S
Denmark, Europe

Norican Group
Denmark, Europe

Royal Unibrew
Denmark, Europe

Stryhns AS
Denmark, Europe

NEAR TERM

TARGETS

LONG TERM

NET-ZERO


https://sciencebasedtargets.org/companies-taking-action#table

2015 - UN 17 Sustainable Development Goals

1 NO 2 ZERO 3 GOOD HEALTH QUALITY GENDER BLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EUUAI.ITY AND SANITATION
* o o [ ]
i | -
v A 4
‘ LEA 8 DECENT WORK AND IPIllSIRY INNOVATION
ANEN ECONOMIC GROWTH ANDIIFRASTR[IITIRE ‘
CLIMATE LIFE LIFE
ACTION BELOW WATER ON LAND

REDUCED
INEUUA[ITIES

RESPONSIBLE
CONSUMPTION
ANDPRODUCTION

(X)

16 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

1 PARTNERSHIPS

FORTHE GOALS @
@ SUSTAINABLE
DEVE’EOPMENT
GOALS
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2015 (2006) — B Corp Certified

A global movement of companies with a common
goal to redefine what makes a company successful.

®

Companies are certified according to environmental E——
and social responsibilities. Corporation

September 2022, 5.697 certified

Grading system: minimum score 80 of 100



2016 (2013) — Future-Fit

Financial Assets

Future-Fit

Business

Lobbying

Tax

Business Ethics

Product Repurposed
Product GHGs

Product Harm

Open-source tool

Product Concerns
Product Communications
Employee Concerns S g' I
Employee Discrimination trate IC too
Employee Terms

Living Wage

Employee Health .
Community Healt A member society
Operational Encroament
Operational Waste
Operational GHGs
Operational Emissions
Procurement

Natural Resources

Water

Renewable Energy



2017 — Doughnut economy

climate
change

Doughnut
gkonomi

Syv principper
for en fremtidig gkonomi

food

water

energy

networks

air pollygj,, .

income
& work

housing

peace &
justice

social political
equity ~ voice

b\‘,o\.“

O
)
o

Kate Raworth

Informations Forlag




2017 (2004) - ESG

ESG
DH®®

2004 - “Who Cares Wins“, was a
joint initiative of financial
institutions at the invitation of UN.

2017 — Nasdaq initially introduce a
guide Nasdaq’s Nordic and Baltic
markets.

55 A.P. Moller - Maersk  Sustalnability Report 2021

Performance dat

54 A.P. Moller - Maersk  Sustalnability Report 2021

Performance data

Performance data

Greenh gas (GHG) (1,000 tonnes C0; eq)

23 Direct GHG emissions (scope 1GHG Protocol)

24 Indirect GHG emissions (scope 2 GHG Protocol) - locd
based
25 Indirect GHG emissions (scope 2 GHG Protocol) -

market based

26 Value chain emissions (scope 3 GHG Protocol)

27 Total GHG emissions (scope 1, 2 - location-based - an}

28 Relative CO; reduction (percentage vs 2008 baseline)

Other air emissions
29 S0x (1,000 tonnes)
29 NOx (1,000 tonnes)

Other resource consumption
210 Waste (1,000 tonnes)

211 Water (1000 m?)
Spills (hydrocarbon)

212 =10 m? (number of spills)

3. Economic performance (USD million)

A.P. Moller - Maersk

31 Revenue

32 Profit/loss before financial items (EBIT)
33 CRAPEX

34 Tax for the year

2021 2020 2019
1. Social performance
Ouremployees
11 Number of employees [FTEs) 85375 83624 86,279
1.2 Gender - female/total (% based on headcount) 31% 28% 28%
13 ‘Women in management (JL 4+ - % based on headcount) 33% 3% 3%
1.4 ‘Women in leadership (JL 6+ - % based on headcount) 22% 2% 20%
15 Target nationalities/total {% based on headcount} 72% T2% 7%
16 Target naticnalities in executive leadership (JL 8 & 9-% = 2% —

based on headcount)

17 Fatalities (headcount) 4 1 5
1.8 Lost-time injury frequency (based on exposure hours) 093 122 116
2. Environmental performance
Energy consumption
21 Energy consumption (total, TJ 473188 432767 463,815
21 Fuel oil (1,000 tonnes) 11,083 10368 n7s
21 Gas fuels (1,000 tonnes) 28 n 10
21 Other fuels (1,000 tonnes) - excluding biofuel 307 120 130
21 Biofuels (1,000 tonnes) 82 32 8
22 Renewable technologies (1,000 Mwh) 165 66 -
2.2 Electricity {1,000 MWh) 731 664 656

Lz Job Level

*Restated hased on Improved reporting processes and the inclusion of expasure hours from contractors in Terminals and Logistics and Services that was not report)

The numbers of the performance Indicators correspond to the numbered sections in the Performance data accounting policies

*Restated based on the Implementation of an Improved scope 3 methodology: Read more on p. 25
Numbers of the performance Indicators correspond to the numbered saction in the Performance data accounting policies




2018 - Greta Thunberg

What Greta say:

Hey adults, will you be kind and
listen to what the scientists tells us.




2019 — EAT-Lancet Commission

0
E &
AT

To Achieve Planetary Health Diets for
nearly 10 Billion People by 2050.




2020 - EU taxonomy

A part of "Green deal”.

A classification system established to clarify
which investments are environmentally
sustainable.

The aim of the taxonomy is to prevent
greenwashing and to help investors make
greener choices.

* Xk
EU Taxonomy

Regulations
* 4 K




2022 - IPCC — Sixth Assessment Report

Heavy precipitation over land
10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence

Future global warming levels

1850-1900 Present1°C 1.5°C 2°C 4°C

w

T

Q

é’,‘ L o] s ®

e [ ] [ ] L] L] L]

@

a

-

>

| Once now likely will likely will likely will likely

8, occurs occur occur occur

| 1.3 times 1.5 times 1.7 times 2.7 times

o (1.2-14) (14-17) (1.6 -20) (2.3-3.6)

QL +40%

o

S +30%

=

S +20%

=

5 0% l I

= 0% b

= +6.7% +10.5% +14.0% +30.2%
wetter wetter wetter wetter

Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence

FREQUENCY per 10 years

INTENSITY increase

1850-1900 Present 1 °C

Once

+2 sd

+1 sd

0sd

now likely
occurs

1.7 times
(0.7-4.1)

+0.3 sd
drier

Future global warming levels

1.5°C 2°C 4°C
b ) .. '.c.
will likely will likely will likely
occur occur occur
2.0 times 2.4 times 4.1 times
(1.0-5.1) (1.3-5.8) (1.7-7.2)
+0.5 sd +0.6 sd +1.0 sd
drier drier drier



2022 — Large companies take responsibility

Green energy
for the planet and

°
its people  p.carbonisi
ecarponising our S
. scope 12 and
full value chain
2021 data’ (1 kt =1,000 tonnes of CO: equivalents]
Scope
Supply chain Construction Energy generation i Operations . Agreen transformation that works for people
peomn: e { Bovemont Overview of our -
Th main emssion sourcas mainly com from burming H sy came from
et ecal o compinadneat and power il usadt or the vassets we progromme performqnce Sacel ESMRe Y
chartar g ha
anc ™
[ —
ﬁ ﬁs E Science-aligned climate action
= Programme 12 Programme 13
— Decarbonisation of energy Decarbonisation of our supply chain and wholesale buying Inclusion of diversity Employee sofety, health, and well-being
Resource —)  Refinernent Trapart Offshore wind farm generation ond operations. and selling of naturok gas
extraction e
S - &=
of goods focirnsorrad n Y/ 4 *e
v S | o~
l T'“:ﬁ:‘ Governance that enables the right decisions
? e o T
Y Programme 14 Programme 1S
5 o3 y ¥ Deployment of offshore wind Greener combined heat Integrated and relicble energy
Sustalnablllty report “ and onshore renewables and power plants systems and satisfection
gAY P 4 2025
2021 B A\
blomeas pellets  chips - : o6
P quiprment ar l 7
Yt -y I
+
= |
Resource Refinement Gas  Cod oL
extroction | - |
Responsible tax proctices. Information and
cyber security
cunt - o OPEX
1 o 10 9 82 14 66% 80% 90% 99%




2022 - Large companies takes responsibility

Roadmap to deliver net zero by 2040

vessels

() 2030: Industry-leading

a green customer offerings across
[]’_:7 the supply chain

commitments

OUR DECARBONISATION COMMITMENTS

Inio

2030: Aligned with a Science
Based Targets initiative
1.5-degree pathway

offerings across the supply chain

0

2018 2019 2020 2021 2022 2023 2024 - 2025 2030 2040

Net zero ECO Delivery Priority future Investment New World's first Twelve 16,000 - Aligned with a Science Based Targets  Net zero across

ambition ocean fuels defined in 13 green decarbonisation  container ship TEU methanol- initiative 1.5-degree pathway our business

launched transport methanol vision and inoperationon  enabled vesselsin . |ndustry-leading green customer and 100% green
introduced -enabled accelerated green methanol operation

solutions to
customers.

2040: Net zero across our
business and 100% green
solutions to customers

QOcean: Min. 25% of cargo transported with
green fuels.

Air: Min. 30% of cargo transported with
Sustainable Aviation Fuels.

Ocean -50% reduction in emission intensity
(2020 baseline).

Terminals ~70% absolute reduction of scope 1
and 2 emissions (2020 baseline).

100% green solutions to our customers
Net zero EVEEHHDLISE gas emissions across
all scopes and businesses.

Aligned with the Net Zero criteria of

the Science Based Targets initiative and
t a pathway to limit global warming
to 15 degree.

Contract logistics and cold chain: Min. 90% Natural Climate Solutions used above and

..a societal commitment to
and drive impact in this decade

opo

50D .
L_Joﬁ Social

[@ Governance

-
1 i |
Commitments  We will take leadership in the decarbonisation of logistics ~ We will ensure that our people thrive at work by providing a safe and inspiring workplace We op based on ible busi practices Cowermt || 0 waemne
We will deliver on our customer commitment to ‘We create an engaging We facilitate We ensure everyone gets home We live our We procure We protect and
decarbonise their supply chains in time and our societal environment for all diversity of thought safe by preventing fatal and Code of Conduct sustainably treat data with
commitment to act and have impact in this decade colleagues life-altering incidents respect
Strategic 2040: 2030: 2025 2025: 2023: 2023: 2024: 2023:
targets + Net zero across the Aligned with the Science Top quartile score on >40% women in = 100% of High Potential Incidents 100% of 100% of 100% of
Al targets are business Based Targets initiative engagement survey management trigger frantline Learning Teams employees suppliers employees
for end of year 100% green solutions to 1.5°C pathway =30% diverse Global Leadership (Top 300) trained in the committed to trained on data
customers Industry-leading green natianality of upskilled in Maersk safety and Maersk Code the Supplier ethics
customer offerings executives security principles of Conduct Code of Conduct
across the supply chain
Overview Climate change Employee relations and labour rights - Safety & security - Human capital Business ethics - Governance - Respansible tax
of all ESG

Environment and ecosystems (incl ship recycling) Sustainable and inclusive trade - Diversity, equity and inclusion - Human rights Sustainable pracurement - Data ethics - Citizenship

categories



2022 — Centre for Absolute Sustainability

S DTU CENTRE FOR ABSOL’&;TE SUSTAINABILITY




The future - Absolute sustainability

Climate, earth and consumption



2022 (2013)

Human Development / Ecological Footprint

—
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Human Development Index

® World EU countries

Center for Absolute Sustainability

Human Development Index: HDI = VLEI xEI xI1
. ) __ LE-20
Life Expectancy Index: LEI = P

MYS EYS
Education Index: EI = IST
In(GNIpc)—In(100)
In(75000)—In(100)

Income Index: I =

Ecological Footprint: EF =2X2T,/Y,, x EQF;

T;: tons of each product 7consumed in the nation in a year
Y, yearly world-average yield for producing each product 7
EQF;: equivalence factor for each product 7

Sources:
UN, Human Development Index (HDI), 2021
Global Footprint Network, Ecological Footprint, 2019




The stable Holocene time period

How will the Anthropocene epoch change the temperature on earth?

88 0O(per mil)

First migration of Modern humans Migrations of fully Great European
fully modern arrive in modern humans from Beginning civilisations:
humans out of Africa Australia South Asia to Europe of agriculture  Greek, Roman
_34 ] -
Y 0>
<
4]
-
] L
-38 - g
| =
| ©
0]
20 £
42 = -"
&
I | I |
100,000 80,000 60,000 40,000 20,000 0

Age (bef
ge (before present) The Holocene gy rce: Global 1GBP Change



Greenhouse gasses (CO,-e

by sectors (2016

Fe,0,+3C0=>2Fe+3C0, (=3,9%)

=77% for feeding animals

Laughing gas (N,0)

Chel‘nicals
2.2%

t
CaC0,=>Ca0+CO," "%}

in Agricu\twe‘
Ener%\f& Fishing (1-7%)

Building:
=Building Construction 7,3%
=Cement 3%
=Deforestation 2,2%
=Use 17,5%

=Total 30,0%

ic =~ 0,
Methane (CH,) /(> e Plastic =3,4%
% 20{1/ .-‘. Chf:’/ . o
% | 500y o
B e ’(,OCKS.‘k N 'G5 %@/)qﬂ, 07%
a =)
g y g

M,
lron ang Stee e,

Our World

in Data

'\Y\d\y’jﬂ\!
Forestry & b shion:
Land Use z?rfguos:ry 2,4% . -
18.4% ~Agri. 0,6% Absolute sustainability - factor > 8
53 billion t =Use 0,9%

=Waste 0,13%
=Retail 0,13%
=Transport 0,13%
=Total 4,3%

1 billion t

73.2%
39 billion t

Sources:
Our World in Data



Renewable energy - 604 EJ (Exajoule) in 2019

4,6 mill. Offshore wind turbines 1,1 mill. km? solar panels Incoming solar energy

FINLAND

PR Y

PN

19 x around the world 0,87% of the surface of the Earth  5.000 x our consumption



Absolute Sustainability

)
CLIMATE CHANGE w‘w‘
2,91

-EA

CO2
concentration

>100E

BIOSPHERE
INTEGRITY (&

[—
30% \ ‘eoperatlng:;\

"

417pg

STRATOSPHERIC OZONE
DEPLETION

Hierarchy of needs

Equality Utilitarian ethic

ATMOSPHERIC
AEROSOL
LOADING

(Teleological)

LAND-SYSTEM

CHANGE Development rights Safe Operating Space

Duty Based Ethics

(Deontological)

Ability to pay

arag

18,29
Freshwater use 15,8

(Blue water) Green
water

Climate change

Stratospheric ozone depletion B
Photochemical ozone formation
Acidification W

Eutrophication ===
Ecotoxicity W

Land use h

Wateruse B

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

Grandfathering

22,6

90Te/y
BIOGEOCHEMICAL

FLows Sharing of safe operating space

Non-renewable resource use



Planetary boundaries — Safe Operating Space

4 Impact category World Europe Unit
“4 (per person year) &
Example Climate | Climate change 985 985 kg CO,-eq
522 522 kg CO,-eq
Ozone depletion 0.078 0.078 kg CFC-11-eq I
ppm CO, or W/m? Photochemical ozone formation 3.8 2.5 kg NMVOC-eq I
Terrestrial acidification 2.3x103 1.4x103 mole H* eq
Terrestrial eutrophication 2.8x103 1.8x103 mole N eq
kg CO,-eq per per Freshwater eutrophication 0.84 0.46 kgP eq
4 Marine eutrophication 29 31 kgN eq ’
j Freshwater ecotoxicity 1.9x104 1.0x104 [PAF]xm3xday
1 Land use, soil erosion 1.8 1.2 tons eroded soil |
s Land use, biodiversity 1.5x10% 9.5x103 m2xyear n

Water depletion 306 490 m3



Absolute Sustainability — Sharing principles

Grandfathering (GF): Sharing the safe operating space - ethics

€crt=2010
pbc,r,GF = E * PBT
r.t=2010

Per capita allocation (IEPC):

PoPct
b = =+ PB,
POcri1EPC POP; ”

*)
Equal cumulative per capita allocation (ECPC): Q

e popes

— t=2010 C,

Pberpcpc = Trema o * PB,
e Yt=7010 POP: T

PB = planetary boundary level

Ability to pay (AP): .
e = country-level environmental pressure

] it E = global environmental pressure
eTE=2010" | 6DPpc, _ .
Pbe,rap = €crt=2010 — \3 lodr -(Er,t:2010 - PBr) pop = country-level population
S ecremsoio |opppe POP = global population
N

gdp,,. = country-level per capita GDP

GDP,, = global per capita GDP

i rci = country-level responsibility capability index

PberpR = €cri—z010 — (ﬂ (Ert—2010 — PBr)) RCI = responsibility capability index summed over all countries

Development Rights (DR):

RC}t:ZUlO -
re = country-level resource efficiency
RE = global resource efficiency
Resource efficiency (RE):
) ¢ = country
Tegt=2010
€crt=2010"REg, _ =
Pb.rrE = €crt=2010 — (ENCE Irte},z;:;mo (Br,t=2010 — PB,_)) r planetary boundary
c ert=2010 REf—2010 t = year



Absolute Sustainability

Which one is best?
VS
Lower impact Higher impact
17
O
o
Is it good enough?
VS

Sustainable Unsustainable

Future




CO,-e = Population - Affluence - Technology

50
0 1=P-A-T
45 I
40 ',-' ': CO,-e = Population - GDP pr inhabitant -
] '
35 ! ' . = @ﬁ
; an P iewio
'
25 |l| 358z / $ (2020) 41g / S (2020) = absolute sustainability
20 ) " |
5,3 Billion ton CO2-e
15 / d Effe cts
of reboun
0 . Be aware

S AN 8.V Lz oS — —;"'4/4/ 4 ‘f‘/ 18g / $ (2050 |e‘
0 N L NS decoup
1800 1850

1900 1950 2000 2050
=== C02-e (Billion ton CO2-e)
Population (Billion inhabitants)
. . ‘ ‘ Sources:
GDP per inhabitant (Thousand $ / inhabitants) The World Bank: Population, CO2 emissions, GHG emission, GDP.
Technology (100g C02 / S) PWC: The World in 2050.
Planetary boundary (Billion ton CO2-e)

Bj@rn & Hauschild: Introducing carrying capacity-based normalisation in LCA.



CO,-e = Population - Affluence - Technology

CO2-e Price CO2-e/S
CO2-e/monetary value (kg/S)

kg/(kg km part) S/(kg km part) g/$
Plastic chair 24,6 $155 159
Wood chair with steel base 22,9 $236 97
Wood chair 13,8 $369 37 . o A
Cabbage, white, raw 0,25 1,03 242 o || g8 e fl @ K é

g 5 E % ) eee
Pasta 1,2 $5,91 203
Potatos 0,36 $3,69 97 ‘..
Mulle 0,22 $9,60 23 m ~ {3} ﬁ (o)
v
Milk oak 0,37 $2,95 125 4 = Al &
Milk cow 0,61 $2,22 275
Chicken 2,22 $6,65 334
Pork meat 3,58 $10,34 346
Beef meat 32,5 $10,34 3143
Gasolin 4,03 $2,07 1949
Car - Petrol 0,215 $0,32 665
Car - Diesel 0,213 $0,32 658
Car - Electrical - renewable 0,07 $0,32 216
Car - Electrical - EU mix 0,168 $0,32 519 Sources:
] Concito
Car - Electrical - 100 coal 0,302 $0,32 934
Takt
0 100 200 300 400 500 600 700 800 900 1000 Moroso

European Environmental Agency



Science Based Target (SBTi) - pathway

CO2 removal (low/medium

Base year emissions @ cnissions
‘ scenario)

CO2 removal (high scenario)
Poor countries Near-term SBT

-
- = - .

ong-term SBT

-

-
-
-
-
-
= -
-

-
e e - - - —

2030 2040 2050



Phosphate = Population - Affluence - Technology

35
I=P-A-T
30 Phosphate = Population - GDP pr inhabitant -
25 0 ©
/°N =g
Praieio
20
e 178mg / S (2020) 48mg / $ (2020) = absolute sustainability
6,2 Million ton
10

88mg / $ (2030)

5 }/
21,2mg / $ (2050) = absolute sustainability

0
1800 1850 1900 1950 2000 2050
- = =Phosphate (Million ton P) Sources:
Population (Billion inhabitants) The World Bank: Population, GDP.
GDP per inhabitant (Thousand $ / inhabitants) USGS: Phosphate Rock - Historical Statistics.

PWC: The World in 2050.
Technology (100mg P/ $) Bjgrn & Hauschild: Introducing carrying capacity-based normalisation in LCA.
Planetary boundary (Million ton P) Steffen et al: Planetary boundaries: Guiding human development on a changing planet.




Phosphate = Population - Affluence - Technology

35
1=P-A-T

30 Phosphate = Population - Agri. GDP pr inhabitant -

\
25 '| 0 %},

] /R

) Aol Ny 1
20 [

[
. J : 4,1g / $ (2020) 1,1g / $ (2020) = absolute sustainability
15 r[\l\ J \
ooV / \\
gy v! { 6,2 Million ton
10 "
IF
r / 2,1g / $ (2030)
c 6,2 " - - // \
- | / 0,5g / $ (2050) = absolute sustainability
0 L T———Too—— - -----
1800 1850 1900 1950 2000 2050
—= = =Phosphate (Million ton P) Sources:
Population (Billion inhabitants) The World Bank: Population, GDP.
—— Agricultura GDP per inhabitant (Hundred $ / inhabitants) USGS: Phosphate Rock - Historical Statistics.

PWC: The World in 2050.
Technology (g P/ $) Bjgrn & Hauschild: Introducing carrying capacity-based normalisation in LCA.
Planetary boundary (Million ton P) Steffen et al: Planetary boundaries: Guiding human development on a changing planet.




Extinction of animal species

35
30
25
20
15
10
> 10 extinctions per million species-years (E/MSY)
0
1800 1850 1900 1950 2000 2050
Population (Milliard habitat)
. . Sources:
C t Th d S/ habitat ——
onsumption (Thousand 5 / habitat) The World Bank: Population, GDP.
——Extinction of animal species (extinctions per million species-years (E/MSY)) PWC: The World in 2050.
===Planetary boundary (extinctions per million species-years (E/MSY)) WWF: What is the sixth mass extinction and what can we do about it?

Steffen et al: Planetary boundaries: Guiding human development on a changing planet.



Global use of land se (2019

Global land use for food production |k

71% Ocean
361 Million km?

Earth’s surface

19% Barren land

Land surface

28 Million km?
14M ki of which This includes the world's deserts, sait flats,
the lar
EM G area exposed rocks, beaches, and dunes.

World 379
; 9 ) | |
Habitable land 7% Forests i
0% 20% 40% 60% 80% 100%
1% Urban and built-up land 1% Freshwater @ Agriculture 50%  Cultivated forest 27% = Old-growth 10% EShrub 11% BUrban 1% B Freshwater 1%
This includes Imwhmlv;’?rl’l;lilnu; :ﬂ;vk\:’zml
Agricultural land EU 36%
0
e [ ||
e =ss H 0% 20% 40% 60% 80% 100%
Global calorie supply 0,06% Mining B Agriculture 38%  Cultivated forest 35% ' Old-growth 1% EShrub 15% B Urban 10% B Freshwater 1%

- 0,057 Million km?

~
A ~
' ~

0%

20%

Denmark 5,

40% 60% 80% 100%

@ Agriculture 60% [ Cultivated forest 13% = Old-growth 0,2% EShrub 10% B Urban 14% B Freshwater 3%



What about the nature?

=
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S
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2 B - vy

Cultivated forest

Old growth forest



Where is the CO? absorbed in nature?

CO: storage: Flora overvalued,
soils undervalued

200 Tropical
folgst Temperate
forest Tropical
savannah
- Arable land
I l l I . Desert
Tundra A
Temperate
grasslands
Boreal
forest
600
Wetlands

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

@ Source: World Climate Council (IPCC)

Forest carbon sequestration I ° o o
(o] o] fo] o}
Undlsturbed tropical forest o B e o : 10 years after deforestation | o
bo ° o i Carbon sink o .0 & 06 O °
o 62 QINde o o © oo Total Cemssnon
o 2 o 000 g o o o
Total C absorption Total C emission 0°
(by photosynthesis) (by respiration) o .
o Btiming, decay
A of slash and
soil erosion
0 Respiration = :1© i
o oO Total C absorption i E . 18.3
oo (by photosynthesis) ke o
cs 5

© Carbon fluxes and
©  stocks

o (Tonnes of C per ha per
o year for fluxes, tonnes of
C per ha for stocks)

C stored
above-grounc

. C stored in Note: flux values are
C stored in below-ground reported as a 10 year
below-ground biomass average.

biomass

C stored
below-ground
(soll and biomass)

C stored
below-ground
(soil and biomass)




Where is the CO2 absorbed in nature?

Vegetation

Dy

7 \7

Temperate

Boreal forests
forests

Wetlands

127 17
Carbon stored
How well soil stores carbon Soil 2,500Gt
depends on soil type, vegetation ) : ; ’
and climate. In general, the : 643 Atmosphere
wetter and colder, the better, ... __ 4 Plant & [Tl

animal life

Temperate grasslands

Tropical
forests

; ('h

Tropical
savannas

Deserts and
semideserts

42

Soil contains almost
496 2X as much carbon
as the atmosphere
and living flora and
80 animals combined.

Croplands

Soil contains almost
2X as much carbon
as the atmosphere
and living flora and
animals combined.




Where is the CO2 absorbed in nature?

250

[a—
hn
o

100

Carbon stock (Mg ha™')

th
o
»
-

~ -" N )
o b el Mk

W, . :
Vineyard High maquis Magquis-forest Forest-maquis Old-growth forest

Source: Emilio Badalamenti, et.al.: Carbon stock increases up to old growth forest along a secondary succession in Mediterranean island ecosystems



Healthy Diets From Sustainable Food Systems

Macronutrient intake
grams per day Caloric intake
(possible range) kcal per day
E' Whole grains
{ Rice, wheat, corn and other 232 811
(._ Tubers or starchy vegetables
v Potatoes and cassava 50 (0-100) 39
i Vegetables
All vegetables 300 (200-600) 78
Fruits
‘ All fruits 200 (100-300) 126
Dairy foods
P Whole milk or equivalents 250 (0-500) 153
Protein sources
Beef, lamb and pork 14 (0-28) 30
? Chicken and other poultry 29 (0-58) 62
Eggs 13 (0-25) 19
Fish 28 (0-100) 40
Py Legumes 75 (0-100) 284
Nuts 50 (0-75) 291
Added fats
( Unsaturated oils 40 (20-80) 354
Saturated oils 11.8(0-11.8) 96
Added sugars
All sugars 31(0-31) 120

Source: The EAT-Lancet Commission, 2019



Healthy Diets from Sustainable Food Systems

Food production boundary

Baseline in 2010

Production Waste
(2050) (2050)

Busin. as usual Full waste

Busin. as usual Full waste

Busin. as usual Halve waste

Busin. as usual Halve waste

Impro. produc Full waste

Impro. produc Full waste

Impro. produc Halve waste

Impro. produc Halve waste

+Ilmpro. produc Full waste

+Impro. produc Full waste

+Impro. produc Halve waste

+Ilmpro. produc Halve waste

Diet
(2050)

Busin. as usual

Dietary shift

Busin. as usual

Dietary shift

Busin. as usual

Dietary shift

Busin. as usual
Dietary shift

Busin. as usual

Dietary shift

Busin. as usual

Dietary shift

€ O

GHG Cropland use
emissions

5.0 13
(4.7-5.4) (11.0-15.0)

14.8
14.8

a“

Water use

2.5
(1.0-4.0)

il L | )
o o o o

@ 3 @

Nitrogen Phosphorus  Biodiversity
application application loss
a0 8 10
(65.0-140.0) (6.0-16.0) (1-80)

37
34
128.2 14.2 21
121.3 13.1 19

Control variable

&’ GHG emissions
@ Cropland use

“‘ Water use

N application

&

ass P application

. Extinction rate

Boundary
(Uncertainty range)

5GtCO,-eqyr™
(4.7 - 5.4 Gt CO2-eq yr")

13 M km?
(11-15 M km?)

2,500 km? yr™?
(1000-4000 km? yr )

90 Tg N yr?
(65-90 Tg N yr ") *
(90-130 Tg N yr-1)**

8Tg P yr?’
(6-12TgPyr')*
(8-16 Tg P yr")**

10 E/MSY
(1-80 E/MSY)

Source: The EAT-Lancet Commission, 2019




Plastics within planetary boundaries

e et osomess Comsemenabla sosoirems 2030 Share Of Operating Space
\ & Scenarios
M 4 4 * Fossil-based
\ * Biomass
E "’l e Carbon Capture and Utilization (CCU) + mix*
e Carbon Capture and Utilization (CCU) + wind

Monomer product /
Fun:t
L

Current recycling rate 23%

High recycling rate 94%
* Mechanical recycling of pure plastic 39%

— * Chemical recycling of mixed plastics 55% (pyrolysis)

@ . . @ @ *Energy Agency Net Zero by 2050 scenario

an Chan g h sphers Phosphorus Amo ph viv: La d ysl m
cycle

ldg

Source: Marvin Bachmann. et.al, 2022



Plastics within planetary boundaries

Plastics industry's planetary footprints in % of the global SOS

| \
7 10 10 10 Fossil-based
.7 [ |
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Plastics within planetary boundaries

cesensnencnsnsnne D e e e R

b) CCS via DAC c) CCU via DAC d) Biomass-based
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Plastics within planetary boundaries

Carbon Dioxide Utilisation and Renewable Energy
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INERATEC (DE)
NewGCO0zFuels (IL)
Nordic Blue Crude (NO)

Audi AG (DE)
bse engineering (DE)
CRI{IS)

Avantium (NL)
Covestro (DE)
Opus 12 (US)

Dimensional Energy (US)
Evonik and Siemens (DE)

Algenol Biotech (US)
Gellana (US)
Photanol (NL)

Deep Branch Technology (UK)
Electrochaea (DE)
LanzaTech (US)

available at www.renewable-carbon.eu/graphics
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The future - Two utopic possibilities

To live in harmony with the nature.

To live beside the nature.



To live in harmony with the nature

Hunter-gatherer societies



To live in harmony with the nature

Living remote

What about?

Transportation
Energy
Sharing



To live beside the nature — Plug in City
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To live beside the nature — The Line

UNrights experts denounce planned
Saudi executions of megacity
opponents

Three members of Huwaitat tribe face execution, reportedly for
opposition to Neom project




What about our food?

An estimate by Professor Dickson Despommier:
by vertical farming it is possible to produce food
for 50.000 person in a New York block (about
80x274m og 30 floors)
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s this indulgence?
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