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Structure

1. Why do resources get scarce?

2. What is the impact of excessive resource usage?
3. What are solution areas?

4. (Why is it so hard to reduce our footprint?)

5. The Resource Wende
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1. Why - Exponential growth

264 - 1 grains =
18.446.744.073.709.551.615 grains =
922.000.000.000 tons =

2000x worldwide production in ’20/’21

Legend of Sissa & Indian King Shahram

Source:


https://www.youtube.com/watch?v=wr-URc4JAm0
https://en.wikipedia.org/wiki/Wheat_and_chessboard_problem

Socio-economic trends

Ea

rth system trends

Source: http://www.igbp.net/news/pressreleases/pressreleases/planetarydashboardshowsgreataccelerationinhumanactivitysince1950.5.950c2fa1495db7081eb42.html
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http://www.igbp.net/news/pressreleases/pressreleases/planetarydashboardshowsgreataccelerationinhumanactivitysince1950.5.950c2fa1495db7081eb42.html

1. Why - Resources used in economy
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1. Why - Growing copper demand

60,000 - /'@0/ J
Over 700 million
50,000 - - . . metric tonnes
~700 million tonnes mined throughout history N
required in the next
22 years alone
40,000 -
> Current Cu reserves are 880
Q
§ 30,000 1 million tonnes (USGS)
3
20,000 -
10,000 -
0
4,000 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
B.C.
Source: U.S. Geological Survey, BMO Capital Markets

We want 4.730 million tonnes of Cu, just to manufacture one
generation of renewable technology (6,75 x historical Cu mining)

Source: GTK Geological institute Finland



We solve one problem,

1. Why y Energy tranSiti()n but create another one

Lead time to produce raw materials needed for the first generation of
renewable energy infrastructure, taking into account current technologies
and 2019 production levels.

Raw Material Production time (years)

Copper (conductor) 195

Nickel (steel, batteries) 413

Cobalt (batteries, magnets, semi-conductors) 1.791
Vanadium (steel, superconductors, magnets) 6.748
Lithium (batteries) 10.258
Germanium (semi-conductors, solar panels) 19.113

Source: GTK Geological institute Finland



1. Why: CoR Limits to Growth 1972

World3

Business-as-usual scenario
natural
resources

population According to
KPMG Director
Gaya Herrington

in 2021:
\ “Still on track for
\ industrial business-as-usual
k] bl scenario”

per person

pollution

1900 2000 2100




1. Why: World3 -> World7

Health and people

Food and population

Society

Health care

Poverty and
social wellfare

Quality of governance
and civilization

Military power
and armament
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Houston, we have a problem




2. Impeact excessive resource usage
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2. Impact - Overshoot & Collapse

Production level

/- Peak production (highest point of addiction)

Total reserves volume used by
only one or two generations

Rectangle = total reserves volume

A

5 Time 10
(generations)

Sustainable
production level
for 10 generations
(= worldwide budget)



2. Impact - Peak production calculations *

Metal Pessimistic| Average |Optimistic Comments
All ready peaked (The problem is here and now)

Palladium 2010 2015 2025 | Partly dependent on nickel. Serious From 10 to 20 years from now (we own the problem).
challenge. Scarcity prevailing. Selenium 2022 2025 2035 | Dependent on zinc.

Rhodium 2010 2015 2025 | Partly dependent on nickel and platinum | Chromium 2022 2025 2035
mining. Serious challenge. Scarcity Zinc 2018 | 2025 | 2028 [This is a serious challenge!l >
prevailing. —

Cobalt 2020 2025 2030 | Dependent on copper, nickel and

Gold 2012 2013 2017 | The only real money, well conserved. platinum mining.
P?Eir;lzfripendent on silver, copper and Nickel 2022 2026 zo;a/m serious challenge! T
P ' Iron 2025 2040 20%6\ This is a serious challenge! -

Coming within the next 10 years (we own the

problem, no escapes).

\

Lead

2013

2018

2023

Limited by political action, target is 2010.

From 20 to 30

years from now (escape possible; next generation gets the problem)

Silver 2028 2034 2040 | Partly dependent on copper and zinc.
Niobium 2014 2018 2023 Rhenium 2030 2035 2040 | Dependent on molybdenum.
Indium 2018 2020 2025 | Dependent on copper-zinc mining. Copper 2032 2038 2042 <@serious challenge! >
Gallium 2018 2020 2022 | Dependent on copper-zinc mining. Phosphorus 2025 | 2040 | 2100 55T a very serious challengel Size
< URR is disputed (16-60 billion tonnes) but
Manganese 2018 2021 2025 it only shifts the peale by some centuries.

e ————

—

*) Natural Resources in a Planetary Perspective - Sverdrup / Ragnarsdottir - Geochemical Perspectives Il / Volume 3 / Number 2 - Oct 2014



2. Impact - “Collateral damage”

Economic & ' Geopolitical
Financial & Scfgﬁlrtcﬁ@ P§
) : risk
Social risks
Social
challenges
Food production Griowing Energy transition
] resource . k
risks usage risks
Energy
demand
Biodiversity Pollution Climate
risks & Emission risks

Mining, usage, disposal



2. Impact - Geopolitical risks

Winning Raffinage
Py 35: B Qatar
s g Olie KE Olieraffinage M Indonesié
i N = g = oot
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8 Aardgas LNG export M China
3 S — _ - 1B Verenigde Staten
T Saudi Arabié
Koper Eﬂ- Koper B Rusland
M Iran
Nikkel 0 Nikkel W Australié
S M Chili
. mJ
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Source: IEA & Metabolic



2. Impact -
In 2023:
Crossing

siX out of nine
planetary
boundaries

CLIMATE CHANGE

CO2
concentration

BIOSPHERE
INTEGRITY STRATOSPHERIC OZONE
DEPLETION
ATMOSPHERIC

LAND-SYSTEM f‘;igfﬁé

CHANGE

Freshwater use
(Blue water)
OCEAN
ACIDIFICATION

FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS

Source: Stockholm Resilience Centre (https://www.stockholmresilience.org/research/planetary-boundaries.html)



i 2. Impact - Social inequality

Source: Oxfam Novib

Percentage of CO, emissions by world population

Richest Richest 10% responsible for almost half of total
10% lifestyle consumption emissions

Poorest 50%
responsible for
only 10% of
total lifestyle
consumption
emissions

World population arranged by income deciles




2. Impact - Footprint & inequality

Material Footprint 2027

Tonnes per person per year

8§17

0
25 2 ‘ "

.

Low Lower-Middle Upper-Middle
Income Income Income

Global Resources Outlook, 2019



Ancient civilisations

2. Impact -
Socijety collapse
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https://en.wikipedia.org/wiki/Joseph_Tainter
https://en.wikipedia.org/wiki/Joseph_Tainter
https://www.bbc.com/future/article/20190218-are-we-on-the-road-to-civilisation-collapse

3. Solution areas -
mw to treat an ‘addlctwe society



3. Solution areas - The options

A. Business as usual B. Managed transition

Increasing Supply

(primary & secondary)

Reserves

Resources will become scarce anyway,
The only question that remains: Are we prepared?



3. Solution areas - The options

/
2 / A — \/

3A. Winner takes it all |


https://www.upstreampodcast.org/

3B. Global level: Resource budgets &
Equal distribution

Existing production levels

ﬁﬁﬁﬁﬁ Production Gap closure ->
- Reduction of global supply —
ﬁﬁﬁ - Redistribution of supply
Sustainable production levels v
Governance
P Global Resource
INPUT Distribution

As we’ve done many times before

National
Economies



3B. Solution areas @ National level

1. Strategic Resource budget allocation

2. Reduce individual & organisational consumption - Factor 10
(primary process, client side, supplier side)

3. Reorganise Economy & Society



SO LFTCG

y is it*so hard to change?

t~"




Key challenges - Caught in the system

Vested Power &
(i t Financial
Interests structures

TN

— I

C ANncrIMaAar

Growth paradigm

. Greed &
Businesses misunderstanding



5. Concluswns & Next steps
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9. Conclusion: Resources will get scarce

*Due to population and welfare growth, demand for
resources has exponentiality grown during the last two
centuries;

*Resources will become scarce, either due to depletion
and collateral damage OR due to sustainable supply

*We’re running out of easy solutions, we need to change
OR change will be forced upon us (collapse).

The key question: Are we prepared?




5. What can you do?

*Look DOWN!: Take resource scarcity into account
as part of your sustainability solutions
(e.g. where are the risks for your organisation?)

*Look for science facts, not science fiction

*Contribute to the Resource Wende programme
(science, ambassador, partner, friend)




5. Questions??




Thanks for your attention!

WoutervanDieren®@inisvitrin.nl

Marcel.Vester@inisvitrin.nl



mailto:WoutervanDieren@inisvitrin.nl
mailto:Marcel.Vester@inisvitrin.nl

Backup slides




In reality
the waste arrows
are much bigger

PRIMARY
RESOURCES

Recycling 4
is part of the puzzle,
but NOT the silver bullet



Imbalance in Recyclin

Challenges of valorizing all kinds of industrial waste

[ External Source

Needed Stream A is
much larger than ~ StreamA

available Stream D

7~

p=

Waste Plume

f

\

-4

(

s s
[ Land Fill H Recycling }*——' Energy H Consumption H Growth J
: . 3 - J < - -

80-95% of mass
considered

uneconomic waste StraamiD Waste
Management
" Land Fill }
Stream D is much (
smaller than Stream C Difficulties of collecting all waste

Industrial

! Manufacture
3

x

|

products that can be recycled

Stream B is subject
to growth based
economics

Stream B

Stream C

Due to technological
advancement, Stream C
has a different
character to Stream A

puejuL{ 31N13SUL 1ed150)0315) Y 1D :924N0S



	Dia 1
	Dia 2: Introduction
	Dia 3: We’re standing on the shoulders of giants
	Dia 4: Definition resources
	Dia 5: Structure
	Dia 6
	Dia 7: 1. Why - Exponential growth
	Dia 8
	Dia 9: 1. Why – Resources used in economy
	Dia 10: 1. Why - Growing copper demand
	Dia 11: 1. Why – Energy transition
	Dia 12: 1. Why: CoR Limits to Growth 1972
	Dia 13: 1. Why: World3 -> World7
	Dia 14
	Dia 15
	Dia 16: 2. Impact - Overshoot & Collapse
	Dia 17: 2. Impact - Peak production calculations *
	Dia 18: 2. Impact – “Collateral damage”
	Dia 19: 2. Impact - Geopolitical risks
	Dia 20: 2. Impact –   In 2023:  Crossing  six out of nine planetary boundaries
	Dia 21: 2. Impact – Social inequality
	Dia 22: 2. Impact – Footprint & inequality
	Dia 23: 2. Impact –  Society collapse
	Dia 24
	Dia 25: 3. Solution areas - The options
	Dia 26: 3. Solution areas – The options
	Dia 27: 3B. Global level: Resource budgets &   Equal distribution
	Dia 28: 3B. Solution areas @ National level
	Dia 29
	Dia 30: Key challenges - Caught in the system
	Dia 31
	Dia 32: 5. Conclusion: Resources will get scarce
	Dia 33: 5. What can you do?
	Dia 34
	Dia 35: Thanks for your attention!
	Dia 36: Backup slides
	Dia 37: Recycling is part of the puzzle, but NOT the silver bullet
	Dia 38: Imbalance in Recycling

