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A narrow window

« European Green Deal requires an enourmous effort in decarbonization patways
through electrification, energy efficiency and radical transformation of the production
structure

« European institutions share the vision that our economic and social prosperity cannot
be achieved without promoting industry

* How to increase competitiveness, jobs and social cohesion without compromising the
ecological transition is a major challenge for Europe

- The 2021 Strategic Foresight Report (EC, 2021) forecasts an unprecedented increase
in demand for the key materials necessary to a successful twin transition

« The analysis also reveals the EU’'s heavy dependence on a very limited number of
suppliers for all the strategic technologies in several stages of their supply chains

« On the top of this, the twin transition will produce a large redistribution in the labour
market with the necessity to reskill the workers and renew education programmes
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Physical and social barriers to the twin transition

Innovation & Distributional

Physical & Social

Barriers

Energy Policies Effects

® Energy efficiency ® Job redistribution ® Social unrest
® Digitalization ® Critical raw materials ® Behavioral lock-in
® Electrification availability ® Geopolitical
® Social coehsion fragmentation
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The mineral intensity of green innovation
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« Electric car requires x6 times the
mineral inputs of a conventional car Geothermal O O L O O 1 O O O
* Onshore wind plant requires x9 Nuclear o O o O O @ O O O
times more mineral resources than Electricity
a gas-fired power plant - “E“:‘:::t ¢ © © © © ~ © © *
s an e
dpopatey @ (] ® ® ® O O O ®
Hydrogen O O @ O @] O O ® ©

The increase of primary and
secondary production opens new
Issues.

Source: IEA 2021.
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The
mineral
intensity
of green
Innovation

Source: EC, 2021
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The direction of innovation

* Mapping Critical Raw Materials in Green Technologies.

* Francesco De Cunzo (in collaboration with Davide Consoli, Francois Perruchas and
Angelica Sbardella) develops an empirical analysis of the relationship between CRMs and
clean technologies + focus on the producer vs innovative countries

« Method: Text mining in green patent abstracts + CRMs production [data 1998-2017]

CRMs: chromium, cobalt, tungsten

Abstract of US2023101301 (A1)
Translate this text into [i]
[ Select language v | E patenttransiate I T epetgere
Year: 2017
he presentWvention relates to a 3D-printed cobalt-based alloy product
comprising cakpon, tungsten and chromium with very good mechanical and
thermal properfies as well as a method of preparing the 3D-printed product and a

powder alloy. Jhe alloy has a high carbon content leading to high carbide content

but small angfevenly distributed carbides. A method facilitating 3D printing of high Cou ntl"v: Swed en
wbide cgafent alloys such as the present alloy is also disclosed.

Y02P -- Mitigation: production or processing of goods
Y02P1 -- Technologies related to metal processing
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Which green technologies rely more intensively on CRMs

0.5 , 1998-2007 | 14
; BN 2008-2017
fi
i i
[N > |
i :'I 0.12
[ | I
0.4 i i i
- i
g = ] L
I I i ll 0.10 ,5
W I I_ - )
: GHG N PRODUCTION E
2 03 i i =
. T . 1
g Il LI i F0.08 5
g ] [ I :é"-n
E i i 'l e
o P i 2
v i - 0.06 £
" i A ; 9
= 0.21 ! ! it i P
1 1 « I .
o i i i o
; i ' i L 0.04 G
H [ ] 1
I i & 1
. i b '.
i i i [ i
, I
’ ] e i ‘ L 0.02
i, o 1 1|
. .‘; H
7
- 0.00
T T T T T T T T
"y
5
-3
“0
R
Do
W0
& o
o & W
b’
o

B Y024 Adaptation technologies
Il Y028 Mitigation: buildings, residential user applications
B Y02C: GHG Capture, storage, sequestration

Y02D: Mitigation: infermation and communication technologies
YOZ2E: Energy generation, transmission, distribution, storage, hydrogen
B YO2P: Mitigation: production or processing of goods

B YO2T: Mitigation: transportation
Y02\ Mitigation: wastewater treatment, waste management



Which countries are more exposed to green
technology-driven demand for CRMs?

w e - N
CHN, FRA, DEU, GBR, | e A - _
USA, KOR, JPN [ALL] o “a« | CHN still leader!
ITA, ESP, AUS, RUS, ~ o | BRA, RUS [4 links]
CAN, TWN, NLD — = | (Brazil only 1 link with
[16-27 links] = | green techs)
I L
; * | CUB, ARG, CHL, TUR,
ex COD, IND, ZMB
— ONLY PRODUCERS!
7 Si, Li, Co, Mg,
- PGM, REE,
E Gph
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From the automotive sector to sustainable

N |O b| I |ty et idintola il
ey ,’3 S generation
[ . . . . - research _and ° ”.’
* Automotive is anticipating the transition iy
* It increases competition inside the EU Single ,%,’%

Market (es. Gigafactories)

I attractive

traffic routes
for bikes and
pedestrians

tramways

and electric
buses

* |t does not seems capable to re-assorbe the ?
 The private car model is not compatible with

employment of the sector (IMF, 2023)
\l/
the supply of CRMs but also decarbonization - ’
i111]
*

transport

charging
stations for

individual

vehicles

targets
* But cars are a tool to meet our mobility need.

Mobility can be differently organized, changing
the system from the supply chain to the

consumption patterns Source:Bartz/Stockmar, CC BY-SA 4.0
Z,

<<)g\AE D
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Exit fom the technological bubble

The faith in innovation can reduce the
effectivhess of our new worldviews

We are at risk of entering a paved terrain
that does not produce the promise
prosperity

The decline of Europe needs political
decisions based on a holistic and
systemic view where social innovations
are crucial as well as technical ones

Otherwise the achievement of SDGs and
their coehrence is strongly threatened
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The Project

Policies aimed at tackling climate change can
raise social and distributional issues, which
may become an obstacle to the low-carbon
transition. The Ecohesion project explores the
relationship between climate and energy
policies, structural change in the economy,
and redistributive mechanisms. Taking a
multidisciplinary systemic approach,
Ecohesion aims to facilitate policymaking and
support learning through advanced training
courses and participatory processes.

Contact:
Simone D’Alessandro
University of Pisa

ecoesione@posteo.net
https://ecoesione.ec.unipi.it
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