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▪ The value of nature

▪ Raw material extraction & transformation

▪ Use phase

▪ End of life

▪ 2020 Petro-chemical economy vs. 2050 NetZero
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End of life & disposal
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RMIS - Environmental impacts along the supply chain

https://rmis.jrc.ec.europa.eu/environmental-impacts-along-the-supply-chain-3dfccf


▪ Refers to the disposal or 
recycling of products after use.

▪ Options

• Landfilling

• Incineration

• Recycling

• (also be reused or repurposed to 
reduce waste and resource 
demand)

▪ The environmental impacts of 
disposal methods vary 
significantly.

▪ Efforts to improve recycling 
rates and reduce landfill use are 
ongoing.

End-of-Life Treatment Overview
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Homepage - ECHA

https://echa.europa.eu/web/guest


▪ Environment

• Landfills can produce methane, a potent greenhouse gas.

• Leachate from landfills can contaminate local groundwater 
supplies.

• Landfills consume large areas of land, often in ecologically 
sensitive zones.

• The decomposition of waste contributes to soil and air pollution.

• Decreasing landfill space is a growing concern due to 
urbanization.

▪ Societal

• Communities near landfills may experience reduced property 
values.

• Health risks to local populations from exposure to leachate and 
air pollutants.

• Social conflicts arise when landfills are sited near low-income or 
marginalized communities.

• Negative aesthetic impacts, including odor and visual pollution.

▪ Human

• Exposure to toxic substances, including heavy metals and 
VOCs (volatile organic compounds).

• Respiratory issues due to particulate matter and methane in the 
air.

• Waterborne diseases from contaminated water sources.

• Risk of cancer from long-term exposure to landfill chemicals.

• The health burden disproportionately affects vulnerable 
populations.

Impacts of Landfills
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Landfill Site In Leicestershire Photograph by Science Photo Library - Pixels

https://pixels.com/featured/landfill-site-in-leicestershire-martin-bondscience-photo-library.html


Waste Framework Directive lays down some basic waste 
management principles. 

▪ It requires that waste be managed

• without endangering human health and harming the environment

• without risk to water, air, soil, plants or animals

• without causing a nuisance through noise or odours

• without adversely affecting the countryside or places of special 
interest

▪ It explains when waste ceases to be waste and becomes a 
secondary raw material, and how to distinguish between waste 
and by-products. 

▪ The Directive also introduces the "polluter pays principle" and 
the "extended producer responsibility".

▪ It establishes an order of preference for managing and 
disposing of waste.

▪ Landfilling is almost non-existent in countries such as Belgium, the Netherlands, 
Denmark, Sweden, Germany, Austria, Luxemburg, Slovenia and Finland. Here 
incineration plays an important role alongside recycling.

EU waste legislation
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Waste Framework Directive - European Commission Landfill waste - European Commission

EU: landfill hazardous waste disposal by country | Statista

▪ Landfills are divided into

• landfills for hazardous waste

• landfills for non-hazardous waste

• landfills for inert waste

Landfill Directive sets out strict operational requirements for landfill sites with the 

objective to protect both human health and the environment.

• To support the EU’s transition to the circular economy, introduces restrictions on 

landfilling of all waste that is suitable for recycling or other material or energy 

recovery from 2030

• Limits the share of municipal waste landfilled from 18% in 2020 to 10% by 2035

• Requires EU countries to put in place an effective quality control and traceability 

system for municipal waste landfilled

Waste management in the EU: infographic with facts and figures - EU monitor

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705
https://environment.ec.europa.eu/topics/waste-and-recycling/waste-framework-directive_en
https://environment.ec.europa.eu/topics/waste-and-recycling/landfill-waste_en
https://www.statista.com/statistics/781500/hazardous-waste-landfill-european-union-eu/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31999L0031
https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vknekgghpfwm?ctx=vg9pjk198axu


EU waste
Export of waste outside the EU

▪ 2021, EU exports of waste to non-EU countries reached 33 million tonnes, increase of 77% compared to 2004.

▪ Ferrous and non-ferrous metal scrap, paper, plastic, textile and glass wastes. 

▪ EU exports of ferrous metal scrap and glass waste go mostly to OECD member countries, while those of non-
ferrous scrap, paper waste, plastic waste and textile waste mostly go to non-OECD member countries.

▪ In 2021, 45% EU waste went to: Turkey (14.7 MT), followed by India (2.4 MT), Egypt (1.9 MT), Switzerland (1.7 
MT) and the UK (1.5 MT).

▪ EU wants to counter illegal exports and ensure waste is managed in an environmentally sound manner in the 
destination countries.

Parliament’s work to achieve a circular economy

▪ October 2022, revision of the rules on persistent organic pollutants to reduce the amount of dangerous 
chemicals in waste and production processes. 

▪ The new rules will introduce stricter limits, ban certain chemicals and keep pollutants away from recycling.

▪ In February 2021, the Parliament adopted a resolution on the new circular economy action plan demanding 
additional measures to achieve a carbon-neutral, environmentally sustainable, toxic-free and fully circular 
economy by 2050, including tighter recycling rules and binding targets for materials use and consumption by 
2030.

▪ In November 2022, the European Commission proposed new EU-wide rules on packaging. It includes proposals 
to improve packaging design, such as clear labelling, to promote reuse and recycling and calls for a transition 
to bio-based, biodegradable, and compostable plastics.
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Waste management in the EU: infographic with facts and figures - EU monitor

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20220525-1
https://www.europarl.europa.eu/news/en/headlines/society/20220930STO41917/persistent-pollutants-definition-effects-and-eu-regulation
https://www.europarl.europa.eu/doceo/document/TA-9-2021-0040_EN.html
https://www.europarl.europa.eu/news/en/press-room/20210204IPR97114/circular-economy-meps-call-for-tighter-eu-consumption-and-recycling-rules
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7155
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7155?fbclid=IwAR17DTjpv2Z22Wf8tQ73xYvoQ7yjuvXVeT8kZhrYDEri9eMkrz4XJrS-eAA
https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vknekgghpfwm?ctx=vg9pjk198axu


Landfill versus incineration: tax needs increasing?
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Overview of taxes on the incineration of municipal waste 

used in EU Member States, 2023 | European Environment 

Agency's home page

Overview of landfill taxes on municipal waste used in EU 

Member States, 2023 | European Environment Agency's 

home page

0

20

40

60

80

100

120

EU
 a

ve
ra

ge

B
el

gi
u

m

La
tv

ia

D
en

m
ar

k

Ir
el

an
d

Fi
n

la
n

d

P
o

la
n

d

Sw
ed

en

B
u

lg
ar

ia

Li
th

u
an

ia

Fr
an

ce

C
ze

ch
ia

Sp
ai

n

N
et

h
er

la
n

d
s

Sl
o

va
ki

a

Es
to

n
ia

A
u

st
ri

a

It
al

y

G
re

ec
e

P
o

rt
u

ga
l

H
u

n
ga

ry

R
o

m
an

ia

Sl
o

ve
n

ia

C
ro

at
ia

C
yp

ru
s

G
er

m
an

y

Lu
xe

m
b

u
rg

M
al

ta

Ta
x 

(E
U

R
/t

o
n

n
e 

w
as

te
 

landfill lower level
landfill upper level
incineration lower
incineration upper

Member States not 
applying landfill 
taxes:
Croatia
Cyprus
Germany
Luxembourg
Malta

https://www.eea.europa.eu/en/analysis/maps-and-charts/overview-of-taxes-on-the
https://www.eea.europa.eu/en/analysis/maps-and-charts/overview-of-landfill-taxes-on


▪ Environmental

• Emits carbon dioxide and other air pollutants like nitrogen oxides.

• Can release dioxins and furans, harmful to both humans and ecosystems.

• Energy recovery from waste incineration reduces the net environmental 

impact but CO2e released

• Incineration facilities require significant infrastructure and space.

• Emission control technologies like scrubbers and filters are used to 
reduce harmful air pollutants.

• Ash produced in incinerators often contains toxic substances, contributing to 

soil pollution.

▪ Societal

• Local communities may suffer from air and noise pollution from incinerators.

• The incineration of waste can reduce the volume of landfill waste but is 

controversial.

• Public resistance to incineration often comes from NIMBY (Not In My 

Backyard) sentiments.

▪ Human

• Respiratory problems from inhalation of toxins released in the air.

• Increased cancer risks due to prolonged exposure to incineration 

byproducts.

• Birth defects and developmental issues linked to air pollution and dioxins.

• Potential for contamination of local water supplies from airborne pollutants

Incineration
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At the end of 2020, dioxins and furans were 
discovered in the soil of Lausanne’s Vallon
neighborhood

On the trail of pollution in Lausanne - EPFL

https://actu.epfl.ch/news/on-the-trail-of-pollution-in-lausanne/


▪ Mainly by-products of industrial processes, also from 
volcanic eruptions and forest fires. 

▪ Unwanted by-products of many manufacturing 
processes including smelting, chlorine bleaching of 
paper pulp and the manufacture of some herbicides and 
pesticides. 

▪ Uncontrolled waste incinerators (solid waste and hospital 
waste) are often the worst culprits of environmental 
release due to incomplete burning. 

▪ Technology is available that allows for controlled waste 
incineration with low dioxin emissions.

▪ Although formation of dioxins is local, environmental 
distribution is global.

• Lipid based levels in fat and meat were in general 
comparable.

• Lipid based liver levels were much higher, pigs being 
most sensitive.

• Patterns point to burning as the major source, but also 
PCBs contribute.

Dioxins, food, and human health
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Intake of dioxins and related compounds from food in the U.S. 

population - PubMed
High levels of dioxins and PCBs in meat, fat and livers of free ranging pigs, goats, 

sheep and cows from the island of Curaçao - ScienceDirect

Dioxins

High levels of dioxin found in Lausanne soils - SWI swissinfo.ch

https://pubmed.ncbi.nlm.nih.gov/11346131/
https://www.sciencedirect.com/science/article/pii/S0045653520322529
https://www.who.int/news-room/fact-sheets/detail/dioxins-and-their-effects-on-human-health
https://www.swissinfo.ch/eng/society/high-levels-of-dioxin-found-in-lausanne-soils/47019036


▪ Now state of the art 
with scrubbing of 
fumes but still 
releases CO2e

Incineration: Switzerland
M

S
E

-4
3
3

W
a
k
e
m

a
n

11

Tridel SusEcoCCUS ‒ Research ‐ EPFL

https://www.tridel.ch/fr/fonctionnement-de-lusine
https://www.epfl.ch/research/solutions-for-sustainability-initiative-s4s/susecoccus/


Micro-plastics
▪ Small plastic particles less than 5 mm in size

▪ Infiltrated virtually every corner of the Earth, from depths of oceans to air we breathe

▪ As MPs infiltrate the environment, they can enter the food chain

▪ Research on the immune system’s response to MPs is still in its infancy

▪ Growing evidence that MPs exposure can trigger immune responses in animals

▪ MPs containing harmful chemicals (additives) coming into contact with our bodies. 

▪ These additives may be discharged from packaging of food items, medical devices, rubber and tyre burning, 
atmospheric and dust particulate matters, cosmetics, daily used toothbrushes, hand wash. 

▪ This can include heavy metals, BPA, phthalates, and polychlorinated biphenyls (PCBs)

▪ Identified as endocrine disruptors
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Microplastics and their environmental effects - ScienceDirect

Microplastics: Their effects on the environment, human health, and plant ecosystems - ScienceDirect

What Endocrine Disruptors Are and How to Avoid Them

https://www.sciencedirect.com/science/article/pii/S1382668923002661
https://www.sciencedirect.com/science/article/pii/S2950305124000214
https://www.webmd.com/children/what-are-endocrine-disruptors


Bioaccumulation of microplastics in 
decedent human brains
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Bio-accumulation-microplastics-human-brain.pdf Cannot say if microplastics are causative to dementia or if 

brains with dementia accumulate more due to morphology

UNM Researchers Find Alarmingly High Levels of 

Microplastics in Human Brains – and Concentrations 

are Growing Over Time

https://www.nature.com/articles/s41591-024-03453-1.pdf
https://hsc.unm.edu/news/2025/02/hsc-newsroom-post-microplastics-human-brains.html#:~:text=University%20of%20New%20Mexico%20Health,just%20the%20past%20eight%20years


▪ Incorporating microplastics into LCA is 
challenging due to lack of inventory data.

• LCA requires thorough risk assessment to 
develop characterization factors.

• The environmental impacts of microplastics are 
not often reported by LCAs.

• LCAs often overlook long-term impacts of 
plastic waste (>100 years).

• Microplastic production during product usage 
commonly oversimplified.

Microplastics and LCA
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The missing link: A systematic review of microplastics and its neglected 

role in life-cycle assessment - ScienceDirect

New method for environmental impact of microplastics

A plastic container enters the 

environment faster than a 

glass jar and therefore has an 

effect on the environment. 

Because that factor is currently 

not included, the comparison is 

actually not quite fair. 

We’ve therefore developed a 

new method that does include 

this impact of microplastics in 

the LCA of plastic products. 

This brings us one step closer 

to gaining a full picture of the 

impact of plastic products.’

https://www.sciencedirect.com/science/article/pii/S0048969724066695
https://www.tno.nl/en/newsroom/insights/2024/08/environmental-impact-microplastics/


Microplastics in the EU
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EU action against microplastics - Publications Office of the EU Microplastics - European Commission

https://op.europa.eu/en/publication-detail/-/publication/048dd075-6e47-11ee-9220-01aa75ed71a1
https://environment.ec.europa.eu/topics/plastics/microplastics_en


▪ Plastic waste is a significant source 
of marine pollution, impacting 
biodiversity.

▪ Ocean plastics threaten marine life 
through ingestion, entanglement, 
and habitat destruction.

▪ The environmental costs of plastic 
production and disposal are 
immense.

▪ Efforts to reduce plastic use and 
promote alternatives are gaining 
traction globally.

▪ International policies, like the 
Plastic Waste Treaty, aim to reduce 
plastic waste entering the oceans.

Ocean plastics
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Visualising the Great Pacific Garbage Patch

https://www.bbc.com/future/article/20240115-visualising-the-great-pacific-garbage-patch


Ocean plastics
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Aerial survey shows the 'Great Pacific Garbage Patch' is much larger than we thought

Visualising the Great Pacific Garbage Patch

New study: Plastic pollution worsens the impacts of all planetary boundaries - Stockholm Resilience Centre

https://www.zmescience.com/ecology/pollution-ecology/great-pacific-garbage-patch-06102016/
https://www.bbc.com/future/article/20240115-visualising-the-great-pacific-garbage-patch
https://www.stockholmresilience.org/research/research-stories/2024-11-08-new-study-plastic-pollution-worsens-the-impacts-of-all-planetary-boundaries.html


Hazardous waste
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Hazardous Waste Challenges in Greater China | Wilson Center

Industrially contaminated sites (who.int)

Russia Grapples with Long-Abandoned Toxic Waste Sites - The 

Moscow Times

The presence of Superfund sites as a determinant of life expectancy 

in the United States | Nature Communications

Superfund Sites: 1,317 US Spots Where Toxic Waste Was Dumped | 

TIME

Comment: Rather than offsets, companies should repay their debt to 

nature through a centralized biodiversity fund | Reuters

The Beloye Morye sludge dump, a chemical waste landfill near the 
former Khimprom plant in Volgograd.Navalny's staff in Volgograd 
(CC-BY 3.0)

https://www.wilsoncenter.org/event/hazardous-waste-challenges-greater-china
https://www.who.int/europe/news-room/fact-sheets/item/industrially-contaminated-sites
https://www.themoscowtimes.com/2023/10/05/russia-grapples-with-long-abandoned-toxic-waste-sites-a82657
https://www.nature.com/articles/s41467-021-22249-2
https://time.com/4695109/superfund-sites-toxic-waste-locations/
https://www.reuters.com/sustainability/land-use-biodiversity/comment-rather-than-offsets-companies-should-repay-their-debt-nature-through-2023-09-08/
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EPA: Coakley 

Landfill has 

‘unacceptable 

added risk’ from 

PFAS | New 

Hampshire Public 

Radio

https://www.nhpr.org/nh-news/2024-10-07/epa-coakley-landfill-superfund-site-greenland-north-hampton-nh-unacceptable-pfas-risk


▪ The value of nature

▪ Raw material extraction & transformation

▪ Use phase

▪ End of life

▪ 2020 Petro-chemical economy vs. 2050 NetZero

Overview
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2020 Petrochemical Economy

▪ GHG emissions

• 35% of global CO₂ emissions stemmed from 
petrochemicals and fossil fuels (IEA, 2020).

▪ Plastic pollution

• Over 300 million tons of plastic waste 
annually; 8 million tons enter oceans (WWF, 
2020).

▪ Land degradation

• Oil extraction responsible for deforestation 
and soil contamination.

▪ Water pollution

• 30% of industrial water pollution attributed to 
petrochemicals (UNEP, 2020).

▪ Biodiversity loss

• Habitat destruction and toxicity impact 60% of 
threatened species (IPBES, 2020).

▪ Yet still increasing life expectancy but 
wealth disparity growing

2050 NetZero Economy anticipated benefits

(we need to choose this SSP)

▪ Emissions reduction

• Carbon neutrality with a significant drop in GHG 

emissions from industrial sectors

▪ Renewable energy

• 70% of global energy from solar, wind, and hydro 

sources.

▪ Circular economy

• 65% circular plastics, near 100% lithium

▪ Ecosystem restoration

• Reforestation initiatives and cleaner water 

systems boost biodiversity.

▪ Sustainable agriculture

• Reduction of nitrogen pollution with organic 

farming practices.

▪ Sustainable mining is key

▪ Further benefits to human health and life quality, 

just and equitable transition critical (SDGs)

Petro-chemical economy vs. 2050 NetZero
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▪ McKinsey: “Mining is currently responsible for 4 to 7 percent of 
greenhouse-gas (GHG) emissions globally.”

▪ 28% of global emissions considered Scope 3 (indirect), incl. coal.

EV growth needs mining expansion
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Climate risk and decarbonization: What every mining CEO 

needs to know | McKinsey

Elon Musk Misses the Big Picture on Lithium Mining - Bloomberg

Elon Musk: Telsa may have get into mining, refining lithium directly (cnbc.com)

It requires capital, technology and time

https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-decarbonization-what-every-mining-ceo-needs-to-know
https://www.bloomberg.com/opinion/articles/2022-05-16/elon-musk-misses-the-big-picture-on-lithium-mining
https://www.cnbc.com/2022/04/08/elon-musk-telsa-may-have-get-into-mining-refining-lithium-directly.html


Green Chemistry and Sustainable Mining
▪ Green mining technologies, cleaner extraction and renewable energy 

sources, reduce the carbon footprint of mining.

▪ Green chemistry to minimize toxic waste production and reduce the 
environmental impact of chemical processes

▪ In-situ leaching reduce the need for traditional mining methods, minimizing 
environmental disruption.

▪ Techniques like bioleaching and phytoremediation use biological processes 
to extract minerals with less harm.

▪ Encouraging the adoption of sustainable mining practices to reduce both 
ecological and social impacts.

▪ Technologies such as data analytics, AI, automation and drones, can 
reduce human labor and increase efficiency.

▪ Technologies to rehabilitate mining sites, such as land reclamation and 
habitat restoration.

M
S

E
-4

3
3

W
a
k
e
m

a
n

23

AutoMine® Concept Underground Drill_Amelia

Drone for fast and accurate survey data every time

AutoMine® Core

https://www.youtube.com/watch?v=uTWQt9hCJj4&t=23s
https://wingtra.com/
https://www.rocktechnology.sandvik/en/digital-solutions/automation/automine-core-for-loading-and-hauling/


Geolocation of extraction
24
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“Are possible but challenging (high confidence) .

• Energy efficiency will continue to be important. 

• Reduced materials demand, material efficiency, and 

circular economy solutions can reduce the need for 

primary production. 

• Primary production options include

• Switching to new processes that use low to zero GHG energy 

carriers and feedstocks (e.g., electricity, hydrogen, biofuels, and 

CCU for carbon feedstock),

• Carbon capture and storage (CCS) for remaining CO2. 

• Require substantial scaling up of electricity, hydrogen, 

recycling, CO2, and other infrastructure

• Phase-out or conversion of existing industrial plants. 

• While improvements in the GHG intensities of major basic materials have nearly stagnated over 
the last 30 years, analysis of historical technology shifts and newly available technologies indicate 
these intensities can be reduced to net zero emissions by mid-century.”

Net Zero CO2 emissions from the industrial sector?
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Chapter 11: Industry

https://www.ipcc.ch/report/ar6/wg3/chapter/chapter-11/


▪ The significant impact on climate stemming from the fuel that powers our cars is well-

known but … the impact of manufacturing them is often overlooked.

Climate change and road transport
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Climate change and a circular economy for transport (ellenmacarthurfoundation.org)
https://www.europarl.europa.eu/news/en/headlines/society/20190313STO31218/co

2-emissions-from-cars-facts-and-figures-infographics

• Producing steel, plastics, glass, aluminum, 

rubber, paints, & other components for vehicles 

is very carbon intensive. 

• Largest 12 automotive manufacturers 

globally generate more greenhouse gases/yr

than the entire EU.

• Electrifying transport can solve part of the 

problem - it will halve the emissions from 

vehicles on average. 

• But to solve the remaining half, it’s key to 

transition to a circular economy for cars.

https://ellenmacarthurfoundation.org/climate-change-and-a-circular-economy-for-transport
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/gp_cleanairnow_carindustryreport_full_v5_0919_72ppi_0.pdf


Circular economy for 
personal transport
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▪ Designing lighter vehicles, fewer materials to make them = less energy required to power 

them → reduce 89 MT of CO2 equivalent/yr by 2050

▪ Making them last longer → further cut 208 MT CO2 equiv./yr by 2050

▪ Sharing vehicles → reduce 66 MT CO2 equiv./yr by 2050

▪ Remanufacturing and reusing an engine is 85% less carbon intensive than making a new one 

→ saving 38 MT CO2 equiv./yr by 2050

Climate change and a circular economy for transport (ellenmacarthurfoundation.org)Fold-to-form CFRP battery boxes, HP-RTM wishbones | CompositesWorld

https://ellenmacarthurfoundation.org/climate-change-and-a-circular-economy-for-transport
https://www.compositesworld.com/articles/fold-to-form-cfrp-battery-boxes-hp-rtm-wishbones


• Benefits of circular urban design can go 
beyond reduced emissions from transport

• Can also create safer, more livable cities 
with resilient communities

• proximity, density, diversity, and 
ubiquity.

• The goal? To ensure that all city 
dwellers are able to reach all the 
places they need to within a 15-
minute walk or bike ride

Changing transport requires changing how 
we move
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Net Zero by 2050 - A Roadmap for the Global Energy 

Sector

https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf


▪ Sustainable fuels, operations and 
propulsion technologies will enable 
the sector’s 2050 net-zero objective

▪ Airbus foresees demand for 39,000 
new passenger & freighter aircraft 
by 2040

Aerospace 2050 
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ZEROe - Zero emission - Airbus

Net Zero by 2050 - A Roadmap for the Global Energy SectorEN-Airbus foresees demand for 39,000 new passenger & freighter aircraft by 2040

https://www.airbus.com/en/innovation/zero-emission/hydrogen/zeroe
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://www.airbus.com/sites/g/files/jlcbta136/files/2021-11/EN-Airbus%20foresees%20demand%20for%2039%2C000%20new%20passenger%20%26%20freighter%20aircraft%20by%202040_2.pdf


▪ Jobs: The net-zero 
transition analyzed here 
could lead to a reallocation 
of labor, with about 200 
million jobs gained and 
about 185 million lost by 
2050

Decarbonization impact on employment
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Industrial Decarbonization Roadmap.pdf

the-net-zero-transition-what-it-would-

cost-and-what-it-could-bring-final.pdf

https://www.energy.gov/sites/default/files/2022-09/Industrial%20Decarbonization%20Roadmap.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/the%20net%20zero%20transition%20what%20it%20would%20cost%20what%20it%20could%20bring/the-net-zero-transition-what-it-would-cost-and-what-it-could-bring-final.pdf


Do we have enough resources? 31
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We have enough minerals 

for the energy transition, 

but medium-term supply 

is a challenge [Part 1]

https://www.sustainabilitybynumbers.com/p/transition-mineral-demand-part-one


Our current Petro-chemical economy, diet, and human health
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▪ ~ 15 million / yr of our own cause

• 7 million from air pollution, of which 3.6 million fossil fuel

• 2.8 million from obesity

• 5 million from excessive temperatures

▪ Around same as Covid-19: 14.9 million excess deaths in 2020 and 2021

Obesity (who.int) COVID-19 pandemic (who.int) Data review: how many people die from air pollution? - Our World in Data

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/3420#:~:text=Worldwide%2C%20at%20least%202.8%20million%20people%20die%20each,global%20DALYs%20are%20caused%20by%20overweight%20or%20obesity.
https://www.who.int/news/item/05-05-2022-14.9-million-excess-deaths-were-associated-with-the-covid-19-pandemic-in-2020-and-2021
https://ourworldindata.org/data-review-air-pollution-deaths


▪ Addressing climate 
change is not just for the 
planet …

▪ It is for us, our family, 
our neighbors, and our 
friends and people all 
over the world we have 
not yet met

Climate change 
and us
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World’s largest study of global climate related mortality 

links 5 million deaths a year to abnormal temperatures -

Medicine, Nursing and Health Sciences (monash.edu)

https://www.monash.edu/medicine/news/latest/2021-articles/worlds-largest-study-of-global-climate-related-mortality-links-5-million-deaths-a-year-to-abnormal-temperatures


▪ The payback period for achieving net-zero emissions in terms of human health 
benefits ALONE is around 1 decade (10yrs)

1.Immediate Benefits: reductions in air pollution, which can lead to fewer 
respiratory and cardiovascular diseases. Transitioning to cleaner energy 
sources can reduce health-related costs and improve quality of life within 1-5 
years1.

2.Long-Term Gains: reduced incidence of chronic diseases linked to climate 
change (e.g., heat-related illnesses, vector-borne diseases), may take 10-20 
years to fully materialize as the effects of climate change are mitigated2.

3.Economic Considerations: The economic payback from health improvements 
can also be significant, for every dollar invested in climate action, there can be 
multiple dollars saved in health costs over time3.

Clear business case for human health: pay back period
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Realising the health co-benefits of the transition to net zero – UKRI

Embedding net zero in health and care for the good of our health and our health service | The BMJ

Yale Experts Explain Net Zero Healthcare | Yale Sustainability

https://www.ukri.org/opportunity/realising-the-health-co-benefits-of-the-transition-to-net-zero/
https://www.bmj.com/content/376/bmj.o306
https://sustainability.yale.edu/explainers/net-zero-healthcare-explained
https://www.ukri.org/opportunity/realising-the-health-co-benefits-of-the-transition-to-net-zero/
https://www.bmj.com/content/376/bmj.o306
https://sustainability.yale.edu/explainers/net-zero-healthcare-explained


What is good for us is good for the planet
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EAT-Lancet_Commission_Summary_Report.pdf
Environmental Impacts of Food 

Production - Our World in Data

https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://ourworldindata.org/environmental-impacts-of-food


▪ The extraction of raw materials, the use phase of engineered 
products, and their end-of-life treatment significantly impacts the 
environment, society, and human health.

▪ Mining operations, waste disposal methods like incineration and 
landfilling, and inefficient product lifecycles contribute to pollution, 
resource depletion, and social inequalities.

▪ While challenges persist, innovations in technology, sustainable 
product design, and effective policy frameworks provide hope for 
reducing the negative impacts.

▪ Moving toward a circular economy, increasing recycling rates, and 
adopting cleaner technologies are essential to mitigating these 
impacts.

▪ Collaborative efforts between governments, industries, and 
consumers (STAKEHOLDER ENGAGEMENT) are critical to ensuring 
a sustainable future for our planet and its inhabitants.

Summary and Recommendations
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