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() Sustainability

A garden in a bottle that hasn't been watered in over 40 years

Menica Sanchez | | Gardening

Some keywords

https://www.jardineriaon.com/en/a-garden-in-a-bottle-that-hasn%27t-been-watered-in-over-40-years.html
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Planeta ry boundaries | £ new cicular Economy Acion pan |
- Strategy on the sustainabie use of chemicals

l Biodiversity Strategy for 2030 * Clean Air and Water Action Plans

Circular economy

Circular Economy

Preserving Europe’s

European Green Deal b i

T8D with the
commissioner-
designate

A zero pollution Europe

Sustainable Transport Farm to Fork —{ Farm to Fork Strategy ]

European
Green
Deal

- ® Vision for Inclusive
The transformation of Riival Areas

agriculture and rural areas ® Africa Europe agenda

Revising 2030 Achieving Climate
Climate targets Neutrality
Extending ETS
Climate Pact
Climate Law
Carbon Border Tax

Towards a modernised and " Coe cetorm proposal
simplified CAP

Review Energy
Legisiation
European
Framework for gas
Review Energy
Taxation directive

; : o Leave no one behind
Financing the transition

(Just Transition)

l I

® European Investment Bank as European Climate Bank ® just Transition Instrument, including the Just Transition Fund
® Sustainable Europe investment Plan ¢ Mainstreaming the Just Transition in the MFF

® Green Financing Strategy

® Mainstreaming dimate transition and sustainability in the MFF

This activity is part of the grant RYC2022-037773-], financed by the Spanish Ministry of Science and Innovation (MCIN/AEI/10.13039/501100011033) and
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Energy storage/ batteries as key technology for a decarbonized future

» Essential for decarbonising transport and for ™ {.
balancing generation and demand .. e
* Very high growth rates (>20%), energy and -~ '
material intensive, import dependent B
* Batteries one of the key sectors =¥
in the focus of the Green Deal T

* Substantial effort for increasing sustainability -
(Batteries Regulation, Raw Materials Act, etc.) -
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Production QO

Carbon footprint ,h_'

* Shift of burdens from use-phase (tailpipe emissions) to 25332:5’9" ,‘L';‘;'mt Waste
production (mainly battery) & \ O . u

* Need for a life cycle approach (life cycle assessment) natrs "1 & Landrling
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* Peters JF, Baumann MJ, Braun J, Weil M. The environmental impact of Li-lon batteries and the role of key parameters — A review. Renew Sustain Energy Rev, 67, 491-506 (2017) 35tkm@5|/1 OOkm

Crenna et al. (2021) Towards more flexibility and transparency in life cycle inventories for Lithium-ion batteries. Resources, Conservation and Recycling 170, 105619. https://doi.org/10.1016/j.resconrec.2021.105619
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Developments in the field of LCA of energy storage

Policy

e Strong increase of interest in LCA, also from industry }
support

* Harmonisation of approaches, policy alignment

-

* Prospective assessments, future-oriented

__ Anticipative

 Combination with integrated assessment models (IAM) approaches

* Integration of real time data and optimization of the use-phase

e Data provision, development of Al-generated databases
— Data science

* Open source software packages (python, brightway, ..) )
* Broadening the scope: s-LCA, absolute Sust. Assessment _— New aspects
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Prospective LCA

* Aimed at anticipating impacts of
and of changing framework cond

e Challenges for prospective LCA:

1‘; e

Rapid technological change
Operating in rapidly changing
environment

Recycling (somewhen in the future)

Use phase (energy storage devices
participate in the energy market)
-> how to account for electricity?

This activity is part of the grant RYC2022-037773-1, financed by the Spanish Ministry of Science and Innovation (MCIN/AEI/10.13039/501100011033) and by the European Social Fund ESF+

Basic principles and
properties reported

Electrochemical
investigation &
feasibility

Cell component

production and testing

T
Development of semi-

industrial production and
operation of cells

e

Proven cell for
commercialization

%T"%

BTRL

1. Theoretical and basic
principles

2. First formulation of application
and concept

3. Analytical and experimental
definition and proof of concept

4. Cell component validation on
laboratory level

5, Cell component validation
under real production conditions

6. Cell or component prototype
demonstration on production
and application level

7. Fullcell prototype,
demonstration for production
and application

8. Completed cell, production
qualification and demonstration
under operational environment

9. Commercialization, production
and safe operation of battery
cells
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Cathode Materials
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Abstract

Sadium-ion batteries [SIB) are considerad as 3 promising afternative to overcame existing
sustainability challenges related to Lithium-ion batteries [LIB), such as the use of critcal
igh emdronme:

and expensive materials wi
SIBS are an emerging o

identify the most promising and sustainable cathode
research and potential commerclalization. Thus, a col
screening method is developed, providing a fast and
potential sustainability hotspots for supporting cathadg
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Combination with integrated assessment models (IAM)
* Part of prospective LCA, aiming at incorporating energy

system models into LCA
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Normalized impact on Climate Change (to ecoinvent 3.8 = 100)

y ; @) (w \
energy materials justice waste

Renewable and Sustainable Energy Reviews
volurre 160, Moy 2022, 112311

PRospective EnvironMental Impact
asSEment (premise): A streamlined approac
to producing databases for prospective life
cycle assessment using integrated
assessment models

R Sacchi® o g3, T Terlouw * b, K. Siola ©, A. Dirnaichner©, C. Bauar ® B. Cox %, C. Mutel ®,
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Show more
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Integration of real time data and optimization of the use-phase

* Energy storage participates actively in the electricity market

* Need to consider marginal electricity mixes and hourly generation
B RARBRH RBIREETe o
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Integration of real time data and optimization of the use-phase
* Varying emission intensity of grid electricity
* Potential to optimize operation (use-phase)

L3 L3 Ld

TIER 1 Average mIX Hourly emissions [gCO,eq/kWh] - average mix TIER 2 Marglnal mIX Hourly marginal emissions [gCO,eq/kWh]

hour, Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec hour| Jan Feb Mar Apr May Jun Jul Aug Sep Oct

00:00 1344 | 957 152.9 177.0 | 1541 | 164.6 2029 | 2138 | 19238 00:00| 2912 | 2473 | 1713 2213 | 2672 | 2380 | 2393 326.7

01:00, 1329 | 965 153.2 1796 | 153.8 | 167.3 2009 | 2127 | 1912 01:00| 2452 9.8 2246 | 2402 | 2465 | 2492 | 2940 | 3806

02:00{ 1328 | 97.4 155.1 1836 | 1536 | 167.2 199.1 | 2135 | 1913 02:00 226.4 | 237.7 2301 | 259.2 | 2377 | 2624 | 2604 | 339.0

03:00f 132.2 | 988 155.9 154.6 | 167.3 2120 | 1911 03:00, 2973 | 251.7 2406 | 2650 | 3240 | 2735 | 2319 | 3641

04:00| 1329 | 99.7 156.8 1579 | 170.0 2128 | 1910 04:00, 285.8 | 197.3 2569 | 3617 | 2823 | 2337 | 2470 | 2499 | 3974

05:00| 133.9 | 99.3 161.8 2170 | 193.0 05:00| 248.9 3008 | 3241 | 3066 | 2924 | 2706 | E

06:00, 1360 | 99.4 i 2231 | 1946 06:00 230.1 3080 | 2943 | 2864 | 2772 | 2438 | 2635 | 3104 | 3360 | 3522
07:00| 140.2 | 1014 2239 | 1949 07:00| 2783 | 293.9 2789 | 2810 | 2643 | 2921 | 2426 | 2979 | 2689 | 3531 | 297.3
08:00, 1385 | 101.8 ; 18 | ( 2226 | 1946 08:00| 2459 | 2595 | 2589 | 2728 | 2588 2823 | 3001 | 2640
00:00, 1357 | 99.9 ; ; 204.3 : 2154 | 190.0 09:00 2576 | 2952 | 3197 379.7 277.1 | 2305 | 3473 | 3323 | 2805
10:00, 1329 | 967 @ 11 158.4 | 1381  170.6 | 150.7 | 151.2 1884 | 187.1 | 206.8 | 185.7 10:00 295.2 3794 | 400.6 | 2864 | 3917 | 367.7 | 397.7
11:00, 131.7 134.§ 146.3 | 146.5 ( - 177.6 11:00! 318.3 | 303.6 } 3321 | 3089 | 277.8 375.9 | 252.0
12:00 152. - 163.6 | 1425 :00| 2347 | 2725 | 2301 | 3217 356.2 | 277.4 | 2928 | 386.6 | 3458 | 274.4
13:00 :000 273.8 | 2801 | 2151 | 242.9 3127 | 3385 | 273.2 | 350.0 | 36L9 | 323.0
14:00 14:00 201.3 | 268.8 3045 | 2422 | 266.2 ’
15:00| 132.3 186.7 15:00| 213.7 | 2229 | 2550 | 2333 249.2 | 2364 | 2649 305.4
16:00, 135.6 959 | 1155 2152 | 1955 16:00{ 326.1 263.0 | 290.7 2768 | 269.5 | 2405

17:00 1011 | 1213 | 1527 0.1 | 1801 17:00| 258.7 | 3915 309.0 258.6
18:00 1263 | 1581 165.0 | 141.4 189.2  198.3 18:00{ 221.0 206.6 2718 | 319.7 | 277.9

19:00 1275 | 160.0 | 1358 = 166.9 153.9 2034 | 206.1 19:00| 244.4 | 231.4 | 1859 270.1 3850 | 3260 | 289.2

20:00 140.2 1229 | 1589 | 1421 1715 | 1514 | 163.7 | 2091 2001 199.7 20:00| 234.3 | 208.6 | 180.0 199.7 | 358.1 270.3

21:00 101.6 | 121.2 | 156.8 @ 142.9 = 172.5 | 156.1 | 1685 209.3 | 199.0 199.7 21:00| 263.8 | 274.5 | 244.4 | 249.8 318.9 261.0 | 249.8 275.5
22:00 99.8 | 1210 1587 1468 1754 | 1566 | 168.4 200.5 1 22:00, 210.8 2553 1935 2164 | 2441 | 2310 2245 | 22 2475

978 | 1214 | 1597 | 1495 | 1791 | 1567 | 1675 199.2 23:00 2103 252.1 2981 | 267.0

Avg 1213 | 156.8 | 141.6 | 1726 | 1503 | 157.1 193.0 Avg | 2 2853 3142 3166 3053  279.7 2679 3158 3086
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Harmonisation of approaches, policy alighment
* EF Method for Product Environmental Footprints (PEF)
* Provide detailed guidelines on LCA modelling and data use

* Complex and not always unambiguous

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279

Document 32021H2279

* EF dataset repository for exclusive
use in PEF studies (free of charge)

* EoL Modelling via the CFF

Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental Footprint methods to measure and
communicate the life cycle environmental performance of products and organisations

C/2021/9332
0J L 471,30.12.2021, p. 1-396 (BG, ES, CS, DA, DE, ET, EL, EN, FR, HR, IT, LV, LT, HU, MT, NL, PL, PT, RO, SK, SL, FI, SV)
ELI http://data.europa.eu/eli/reco/2021/2279/0j
¥ Expand all = Collapse a

(circular footprint formula)

* Basis for EU legislation (such as the
carbon footprint for batteries)

)
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~ Languages, formats and link to 0J

BG ES C5 DA DE ET EL EN FR GA HR IT LV LT HU MT NL PL PT RO SK SL Fl S8V

POF HEAHEH AN S #2328 R v [ S [ 8 N S v 8 v S B v S 8
omcaldoumal F] & & & & & & & & S ddedaddéddé & addd

~ Multilingual display

@
=]
=
=]

English (en) LR Display

~ Text


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
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* Carbon Footprint declaration mandatory under
new EU Battery Regulation o, o A mn B

(Article 7 of Regulation (EU) 2023/1542) :

* From 2025 for EV batteries
* From 2026 for Industrial batteries  © nerepaation
* From 2027 for LMT batteries ) Ot Feedback period

Feedback period 30 April 2024 - 28 May 2024 (midnight Brussels time)

* From 2030 for flow batteries 30 April 2024 - 28 May 2024

FEEDBACK: OPEN

Draft act

FEEDBACK: OPEN

The Commission would like to hear your views.
This draft act is open for feedback for 4 weeks. Feedback will be taken into account for finalising this initiative.

L]
® D e | e ga te d Act W I t h Ca r b O n UPCOMING Feedback received will be published on this site and therefore must adhere to the feedback rules.

More about draft acts

L] L]
footprint rules published o o i
In order to contribute you'll need to register or login using your existing social media account

Planned for

O n H ave yo u r Say First quarter 2024 Give feedback >

* Methodology based on 1y
EF Recommendations by the EC ﬂ# ‘

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
e |

Draft implementing regulation - Ares{2024)3131449 |

" _ X Download 4 |
English (351.9 KB - PDF - 3 pages)

Annex - Ares(2024)3131449 |

y N i Download & |
English (327 6 KB - PDF - 2 pages)
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021H2279
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FEDERAL

Data provision and databases COO https://wwwicacommons.goy/ e e semmatn cmsr ]
oo covere s  https://www.tiangong.earth/data ﬂ‘

* Quest for data, driven (partially) ITian
by regulation |

2 TianGong

https://www.globalbattery.org/action-platforms-menu/pilot-test/

e LCl data often hidden or unaccessible

* Efforts needed (and increasingly being]|
made) to improve data findability and I

accessibility

* Examples:
* GLAD (Global LCA Data Access network) g e i s
* US Federal LCA Commons e B a8

" |
| C I A I t ( b f t . t t d L4 ) not encugh deta collected to establish a quality seal - -
. | I
Lasses = Timurr This activity is part of the grant RYC2022-037773-1, financed by the Spanish Ministry of Science and Innovation (MCIN/AEI/10.13039/501100011033)and by the European Social Fund ESF+
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UN @ SOCIAL

. . . 73 (ife Cycle Initiat
Widening the scope: Social LCA Dy Hie Yl INtENE e e
https://www.lifecycleinitiative.org/library/guidelines-for-social-

¢ Quantification Of SOCial impaCtS Via S-LCA life-cycle-assessment-of-products-and-organisations-2020/
(social Life Cycle Assessment)

Value chain
Stakeholder : actors

() Guidelines and meth0d0|ogy categories (:g;]:i:?;i:)g Consumer Society
support by UNEP Life Cycle

Subcategories 1. Freedom of 1. Access to 1. Fair compe- 1. Health and 1. Public com- 1. Education
. . b association material tition safety mitments to provided in the
I n I t I a t I Ve and collective resources 2. Promoeting 2. Feedback sustainability local commu-
barganing 2. Access to social res- mechanism issues nity
2. Child labor immaterial ponsibility 3. Consumer 2. Contribution 2 Health issues
o Sta ke h O I d e r Cate O ri e S a n d 3. Fair salary resources 3. Supplier rela- privacy to economic for children as
g 4 Working hours 3 Delocalization tionships 4 Transparency development consumers
° 5. Forced labor and migration 4. Respect of 5. End-of-life 3. Prevention and 3. Children
S u b C a t e g O r I e S 6. Equal opportu- 4. Cultural heri- intellectual responsibility mitigation of concems
nities/ diseri- tage property rights armed conflicts regarding
. . mination 5 Safe and 5 Wealth distri- 4. Technology marketing
U N E P 2 O 2 O G u I d e | I n e S 7. Health and healthy living bution development practices
safety conditions 5. Corruption
8. Social bene- 6. Respecl of 6. Ethical
fits/ social indigenous treatment of
securty rights animals
9. Employment 7. Community 1. Poverty alle-
relationship engagement viation
10. Sexual 8. Local employ-
harassment ment
11. Smallholders 9 Secure living

including conditions

’|
" farmers

This activity is part of the grant RYC2022-037773-|, finance d by the Spanish Ministry of Science and Innovation (MCIN/AEI/10.13039/501100011033)and by the European Social Fund ESF+
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Soci a I im a cts Materials supply  (mining Governance Conflicts Human and social rights Environment
stage)
% reserves | % global Resource Worldwide . Environmental .
Material Countw and minin.g so’:rf:::lg Governance G{wt-arnan{e INFE:M B Fragl::::;ate Gloll:r:;:sace Child labour™ Fair salary* Glol:anlds‘al:vew Performance wall;ir;'s'l
resources | production Index Indicators Index
Australia 10 4 1 2
| COBALT CongoDR 45 57 59 3 2 3
Finland 1 1 14 n.a.
Argenting 20 12 5 n.a. 1.5 2 2 2 2
| Australia B 36 65 2 3
Bolivia 21 0 0 n.a. 3 3 3 2 3 2 2
LITHIUM Chile 12 38 0 2 2 2 2 2 3
Portugal 0 0 10 n.a. 2 2 2 2 2 3
USA 13 3 0 L 3 2 3 2 2
Australia 14 17 1 2
Brazil 1 7 17 n.a. 3 3 3 2 2 2
= China 2 17 0 n.a. 3 3 3 2 3 2 25 2 3
MANGANESE Gabon 10 10 20 n.a. 3 3 3 2 3
South Africa 41 28 25 2 25 3 3 = n.a 2 Al i
USA 10 0 0 3 § 2 3 2 2
Brazil 1 7 12 n.a. 3 3 3 2 2 2
L NATURAL China 64 47 n.a. 3 3 2 g 2 2.5 2 E]
India 0 11 0 n.a. 2.5 3 3 2 25 3 3
GRAPHITE Mozambigue 68 0 0 n.a. - 2 3 2 3 3 2
Tanzania 13 0 0 2 El 2 3 3 3 3
Australia 13 11 0 2 3
Canada 7 10 7 n.a. 2
| China 3 4 47 n.a. 3 3 3 2 El 2 Z:5 2 3
Greece 1 1 10 n.a. 2.5 2 2 3 2 3
NICKEL Indonesia 17 18 0 3 3 3 2 2.5 E 3
Philippines 10 17 0 2 3 3 3 2 3 3 2 3
Russian
Federation 11 11 0 n.a 3 3 3 2 2
South Africa 4 2 14 215 3 3 3 n.a. 2 3 3
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Much more than GHG emissions..

* Chances and risks of EU technology
development and deployment
* Added value vs. impacts (social, env.)

* Distribution of added value and benefit
(or impacts) for local community

Social benefits vs. environmental impacts

Tme"‘l‘gg@" Sustainability for AlL s Hstablished 2004 [

News Environment Home & Garden Science Policy Design Animals More About Us f v

News « Treehugger Voi

GM Announces SUV Versmn of the Hummer EV

aller than the pickup but it still has a Godzilla-sized ¢ n footprint

* Need for efficient use of resources

Shawne Mnrtmez

By Lloyd Alter Updated April 06, 2021

* downsizing? Consumption pat doo
"| Ebike about 50 miles on the charge used to move a Tesla X

® P rosume r| SM ? just 1 mile. Do we really need to move a 4000# car with an

additional 1000# of batteries to move one person plus
groceries?”

D € =

I

Circular economy levers:
collection and recovery

(~30% of all EoL vehicles with unknown whereabout)

* Product responsibility

~7000 kg, 850hp
165 kWh battery
->~ 16500 kg CO,

GM has unveiled the yiew SUV model of the Hunume
expensive (starting at $30,000), It has the same high killer front eui hat
Environment the Hummer pickup truck did, which v

er BV:it's big, and it's

‘engineered ... to dominate,
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u Still a long way..

Environmental Impacts -> Batte
Regulation

Greening the battery supply chain

Carbon footprint declaration: LCA
approach

Carbon footprint classes
Minimum recycled content

Recycling rates
Social Impacts

Diligence Act
Social standards along the supply chains

-> Due

ldentify, prevent and mitigate adverse

human rights and environmental impacts

establish governance systems and
measures in place to this end

s activity is part of the grant RYC2022-037773-1, financed by the Spanish Ministry of Science and Innovation (MCIN/AEI/10.13039/501100011033) and by the European Social Fund ESF+
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Underlying data available openly on Zenodo:

On the environmental competitiveness of
Sodium-lon batteries under a full life cycle
perspective — A cell-chemistry specific
modelling approach

https: //zenodo org/badge/DOI/10.5281/
zen0do.4742246.svg
DOI: 10.1039/d1se01292d
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Seeking Feminist Justice Against Corporate Power

Ana Maria Palacios Briceno & Julia Marti Comas

Amarantas Feminist Collective

Jni
del Pal Unibertsitatea
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Index EN BUSCA DE
~ JUSTICIAFEMINISTA
' CONTRAEL PODER
1.Research Design . CORPORATIVO -

Julia Martf Comas S0
Ana Maria Palacigs Briceno

1.Case studies pertaining the right
to health, the right to a dignified
life and freedom from violence

1.Lessons from resistances
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Research design: an overview

Objectives:

1. Expand the understanding of the impacts and violated rights caused by transnational corporations
a) Conduct a feminist and community-based analysis of corporate activities
b) Undertake a feminist critique of International Human Rights Law

2. Recognise resistance strategies led by women

3. Facilitate knowledge exchange among women’s collectives
What are the impacts of corporate activities in interaction with the current model of

patriarchal social reproduction?

What reparations are being implemented with a focus on victims’ needs?
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Socio-Environmental Footprints

Research design: methodology (1)

 Theorical framework:

o Theories of corporate impunity as defined by Sociology of Law
o Feminist economics
o Ecofeminist analysis of land and environmental defense actions

* Interviews and focal groups with 35 activists

« Contrast with the key figures of the women’s groups

<
Y

enerqy

materials

justice
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Research design: methodology (ll)

« Study cases:
o Meatzaldea Bizirik (Muskiz-Abanto, Bizkaia) — Oil refinery

o Movimento dos Atingidos por Barragens (MAB, Brazil) — Mining tailings dam

disaster
o Un Salto de Vida (Jalisco, México) — Industrial pollution

o Alianza contra la pobreza energética (Cataluia) — Power cuts and high tariffs

« Criteria: inclusive decision-making, prioritising women’s perspectives and
acknowledging diverse backgrounds.
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The right to health: Un Salto de Vida (A Leap of Life)

Background:

Since the 1980s, El Salto (Jalisco, Mexico) and the
surrounding towns have experienced significant
industrial growth

Two industrial corridors have developed,
encompassing 1,700 companies in sectors such as
chemicals, pharmaceuticals, automotive and
electronics

Over 50,000 people have been exposed to
environmental contamination in the area

This contamination has primarily been caused by
industrial transformation activities (CEDHJ, 2021)

Rio Santiago

A Zors'sa Industrial
=== El Salto
® El Salto

I| cataratas Juanacatian

® Juanacatlan

Zona Industrial
=== QOcotlan

» Lago de Chapala

Rio Lerma

) 3 . Localizacion del rio Santiago, en el poniente de México.
Credit: Alfredo Garcia/ElIPais.com ALFREDO GARCIA


https://elpais.com/sociedad/2020/02/19/actualidad/1582128222_255734.html
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The right to health: Un Salto de Vida (A Leap of Life)

Public health emergency:
« A study on children found that 40 per cent had arsenic and 98 per cent had cadmium in their
blood.

« Limited epidemiological studies show higher rates of kidney, liver, and cancer damage.

Impacts on reproductive health:
* Toxins in water and air can disrupt hormones and harm fetal development and reproductive

systems. D TN B R

Credit: https://unsaltodevida.wordpress.com/
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The right to health: Brumadinho Dam Disaster

Background:

« Atailings dam collapsed in
January 2019

 Mining Vale S.A

* 12 million cubic meters of toxic
mud and waste

« 270 people dead and another
11 missing

« More than 100,000 people
affected

Credit: https://mab.org.br


https://www.business-humanrights.org/en/latest-news/brazil-dam-collapse-in-brumadinho-marks-3-years-with-families-waiting-for-reparations-six-victims-still-missing-and-no-one-held-responsible/
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The right to health: Brumadinho Dam Disaster

Increased exposure to contaminated water:
« Women have more frequently been exposed to contaminated
water due to their roles in agriculture, fishing, and domestic work

QU A =

I
.AXE@SINA

« Deterioration of mental health:
o Antidepressant use has increased by 56 per cent and
anxiolytic use by 79 per cent
o Women have experienced trauma and concern over potential
illnesses caused by toxins
o Stress and anxiety are worsened by increased care work,
income loss, and reduced social interaction

reeEm, ,.(F

Credit: https://mab.org.br



A\

=y, ﬁg‘\
International Conference on < ’ \ QP ) <@)
Socio-Environmental Footprints o

enerqgy materials justice waste

Right to health: Petronor Oil Refinary

Background:

* Inaugurated in 1972

* Petronor-Repsol Company

« The largest oil refinery in the state
and one of the most significant in
Europe.

« Situated near the urban centers of
Muskiz and Abanto-Zierbena.

« Emissions into the air and water:
benzene, toluene, xylene, among
others

Credit: Boslan

Barrio San Julian, Muskiz.


https://www.boslan.com/refineria-de-muskiz-c-a-del-pais-vasco/
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Right to health: Petronor Oil Refinery

 Excess mortality: Neighborhoods nearby show a 68 per cent higher mortality rate among women (2013-2017)

compared to the Basque Country

* Reproductive health issues: Activists documented cases of fetal malformations, miscarriages, rare diseases and
low birth weights

« Stress and anxiety: Heightened by insecurity and incidents causing childhood trauma

« Fear and misinformation: Pervasive fear due to lack of comprehensive epidemiological studies

Bt < ) R L ~ VngenﬁeT Lt
Leyenda 72 A% | B lshens San Maiés
g N La Cuesta ) L

Salud

Salud Poblacional. Atlas Mortalidad
Mortalidad en las mujeres
Todas las causas

2013-2017 Todas las causas. Mujeres
B o067

B o67-080

[T oso-09

[] os1-095

[] 095-105

[] 105-110

[ 110-125

B 125-150

B 50

/ 1!“d il
s, Puty‘ta) dnm

Catorrio

La/B jastera

NEl Campi!!o)
2
Los Castanos

Credit:
geoEuskadi
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Right to a dignified life: Alliance Against Energy Poverty (APE)

Background:

* In 2014, APE initiated efforts to combat energy poverty

* 15 per cent of Spain’s population grapples with energy poverty

« Catalunya faces significant challenges, with 25.7 per cent of men and 49.7 per
cent of women at risk of poverty

Theright to a dignified life and freedom from violence:
« Institutional Violence: 58 per cent of APE members report experiencing poor

PROU EXCUSES!

or offensive treatment in social services DEIXA
* Indebtedness: 26 per cent of APE members have debts exceeding 1,000 DE TREBALLAR
euros AmMB |
A

* Insecurity: Disruptions in supply, harassment by companies, increased
vulnerability to other forms of violence, and media-driven criminalisation ’

« Poor health: Both mental and physical linked to factors like inadequate Crediit: hiips: pobresaeneretica,es/
temperatures
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The right to health: Un Salto de Vida (A Leap of Life)

Therightto adignified lifeand freedom from

violence:

* Precarity: Work overloads and family illnesses
fuel economic strain

* Information blackout: health risks concealed,
breeding insecurity and fear

« Community disintegration: Loss of social
gathering spaces and community belonging

« Blame game: mothers of sick youth

NE(M | i’ -

///j// uy
scapegoated, adding to their burden // 2y //V//'f (""’,y%e @Wg Dfrg
- B‘/W //‘/7 ’

 Persecution: harassment, threats and attacks
against human rights defenders

Credit: https://unsaltodevida.wordpress.com/
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Lessons from resistances

1.

Comprehensive impact analysis: Understanding the full scope of human rights and
environmental impacts and their root causes

. Recognizing intersecting forms of violence and mental health consequences:

Acknowledging environmental effects and their impact on mental well-being

. Demanding enhanced public control and preventative measures: Ensuring

corporate accountability, both domestically and internationally

. Re-imagining justice: Combining legal avenues and with collective strategies to build

transformative and collective reparations

. Holistic approach to struggles: Building strong local alliances and integrating

different planes of action without prioritising one over the other

. Strategies to protect: Creating both local and international protection measures for

environmental and human rights defenders
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Sustainabillity and Socioenvironmental
Footprints

A Comprehensive Overview

Sy .

Th k g G p medlcus Universidad Euskal Herriko
del Pais Vasco  Unibertsitatea
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Hannah Arendf (1958) energy materials justice
Arendt posits that every citizen
shapes our collective future.

[
o Federico Demaria (2018)
IB Natural resources and environmental
impacts are unequally distributed.
a—

Ethical

Considerations Daniel W. O'Neill (2018)

. o ope No country meetfs basic needs for its

in SUS'l'CllnCIblll'l'y @ citizens at a globally sustainable level
@ of resource use.

Vittorio Hosle (1991)

Hosle critiques the decline in ethical
awareness despite technical advances,
urging reintegration of ethics into
sustainability

5000 Ethical Integration

111! Develop initiatives and research with
quantifiable indicators and real-life
scenarios to enhance sustainabllity.
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The Limits to Growth (1972)

The Club of Rome warned about
the finite limits of Earth's resources
and the potential catastrophic
consequences of ignoring them.

Global Actions

Global efforts fo address climate
change remain insufficient,
highlighting the need for stronger
international commitments and
tangible outcomes

QIOIOIO),

energy materials justice waste

Energy Models

Energy Models: Hans Jonas
highlighted the long-term, complex,
and often invisible consequences of

a fossil-fuel-based energy system,
complicating the attribution of
responsibility and accountability.
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Energy Justice

Energy Justice demands
equitable distribution of
energy benefits and
burdens

Outsourcing Issues

N
Hidden energy flows highlight | & >
justice and responsibility issues

in outsourcing goods and LA
services.

Global Inequalities

Powerful entities benefit from
energy resources while
vulnerable populations bear the
COsfs

(:

energy

Energy Justice
and Hidden
Energy Flows

materials
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Moving Forward: Actionable Indicators

sl

Quantifiable Indicators

Develop measurable
indicators to ensure
sustainability efforts are

grounded in empirical reality..

S

Initiatives

Encourage initiatives addressing
sustainability's multifaceted
nature, including circular
economy, energy efficiency, and
social equity.

Call to Action

Addressing these indicators
can correct misinterpretations
of sustainability and promote

a just global response to
climate change.
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What is a footprint?

How to generate the knowledge towards a low-impact living

Estitxu Villamor
EKOPOL Research Group
estitxu.villamor@ehu.eus

*_
L ﬁ a .
) 2
. Life Cycle
e opo % Thinking Group  Medicus .  Universidad  Eusial Herrko
el Fals vasco i sitatea
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Ecological footprint

* The total area of land needed to sustain an urban region.

* Very simple and popular.

* Many pressures on environment cannot be measured in area units.

BASQUE ECOLOGICAL FOOTPRINT

ECOLOGICAL  ECOLOGICAL | NECESSARY
BIOCAPACITY  gooTPRINT DEFICIT PLANETS

1,63 - 4,32 =

Matustik, ). and Koci, V., 2021. What is a footprint? J. Clean. Prod. 285, 124833.

Qlolelo

energy materials justice waste

£

|

Carbon footprint Built-up land

L}
-0
D

\’ p

[0

Cropland Forest land
Pasture Fisheries

Rees, W.E, 1992. Ecological footprints and appropriated carrying capacity: what urban economics leaves out. Environ. Urbanization 4 (2), 121-130.
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* Bottom-up vs top-down methodologies.

* Footprint family: carbon, energy, water, land, material...

60's 70's

90's 2000’'s

Life-cycle oriented

methodologies EEIO

LCA
Databases ISOs
Software
LCIA methods
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Consumption Based Accounting

CF of a smartphone: ~65 kg CO; eq.

Outsourcing of
manufacturing, food
production and services

NN/
=

Global North Global South

SEEMS TO CONSUME SEEMS TO CONSUME
LESS RESOURCES MORE RESOURCES
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materials

Material footprint

1990 1995 2000 2005 2010 1890 1995 2000 2005 2010 1550 1585 2000 2005 2010
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/ 20 1.5 e Gross Domestic
4.0 / / el Product
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Wiedmann, T.0. et al., 2015. The material footprint of nations. PNAS 112 (20), 6271-6276.
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Energy footprint

INTERNATIONAL INDICATOR OF:
HIDDEN ENERGY FLOWS

”. e s
Yy

HEF (%)

) +HEF% JENERGY

Standardised between Eora, WIOD, EXIOBASE, GTAP and OECD databases.

Akizu-Gardoki, O. et al., 2021. Hidden Energy Flow indicator to reflect the outsourced energy requirements of countries J. Clean. Prod. 278, 123827.
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Carbon footprint g
a Global emissions by group in 2018 (tCO,e per capita) b " Group emissions shara n world wotal in 20719 (%)
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Chancel, L., 2022. Global carbon inequality over 1990-2019. Nat. Sustain. 5, 931-938.



-

" ¥ International Conference on

Socio-Environmental Footprints

® (
Ecological debt
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justice waste
justice

* Disproportionate use that wealthy countries make of the environmental
space without paying for it.

* Ecologically unequal exchange.

In 2015 Global North appropriated a total of...

Aa -
'II‘
l°l Q_

12 Gt of raw material eq.
(43% of total N consumption)

188 M life-yrs eq.

822 Mha embedded land.
(30% of total N cons.)

21 EJ of embedded energy
(21% of total N cons.)

(10% of total N cons.)
Hickel, J. et al., 2022. Imperialist appropriation in the world economy: Drain from the global South through unequal exchange. Global Environmental Change 73, 102467



O International Conference on ( f 5 @ @ @

Socio-Environmental Footprints
energy materials justice waste

climate change

Final remarks

Footprints are consumption based indicators for measuring
the position in Raworth'’s safe and just space for humanity.

GOCIAL FOUND,7, =

Tools for designing sustainable objects, services and
countries.

Raworth, K., 2012. A safe and just space for humanity. Oxfam Discussion Paper.
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Life Cycle Thinking Group (LCTG)

and the Master’s

Degree In Circular

Economy: Busir

ess Application

Maider lturrondobeitia Ellacuria
maider.iturrondobeitiac@ehu.eus

\g‘ Life Cycle . ﬁ’
L Thinking Group - Medicus o Bhvoracad  Eusal Horiko
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Socio-Environmental Footprints
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Education for sustainability

N =
ikerketa

; 13
iy -

Educatlon for Tools and resources for IKD 13 strategy

sustainability inthe EDS

UPWEHU
Edusanon for Devalopment (ESD), Ecucation, Education for Sustainabilty (/5] are &Terent rames for a sngle chjecive: 1o rethink
ESD is based on bsaming, and which emps people be acqul ge, skils, valuss and atfifudes in order bs enable fem bo conlribute
to & more susfanzble futus

The UPV/EHU's commitment to Education for Sustainable Development

Article T3 of the UFPVIEHU Slakites establish thal "Teaching af the UPWWERL shall coniriburie fo #re all-ourd educalion of ifs shudents, by foslering a crifcal
piril, promoling valwes of a ke of peace and cosdsience, along with social inlegrafion, based on social responsitilly and suslainabifly caler, while
respaciing fandamental nghis and with 8 specific bous an gender equaly’

It i & objectve of Fosal Pont 1. Treining of the Girategle Plan 20222026 “io giman the KD the new framewark for tesching
innovetion committed fo e S0Gs, by prometing i training. &= well 83 i f and digrial swils” and Fooal Paint |8, Guliure and Society “fo
CORSOWTENE 53 & FEETENGE MATE N GENDEr UMY, INGUSICN Bnd SUSISINASIE devaipment.

The UPVIEHU jal baaring and o eam about euslsinaciilty by prastising and sharing lrom diffarent knowbedge rcas, in
crder for the Laaching-eaming envronment of ihe UPV/EHU to foster crusiel refiection and an integral vision of fuure scenaiive, along wih olher skds
reediad io generale a change in thougft and in seal pracice fos sustainatilty




f

International Conference on ,[. & ]
Socio-Environmental Footprints J/

enerqy maternals justice waste

Campug BizlaLab (CEL) es un programa que impulsa el avance en la scstenibilidad en la propia
Universidad mediante ia colaboracién de Personal Docente e Investigador (PDI), Personal de
Administracitn y Servicios (PAS) y alumnado que realiza Trabajos Fin de Grado (TFG) y Trabajos

de Master (TFM) de diferentes disciplinas y saberes en proyecios innovadores que utifizan el
Gampus como laboratorio con objeto de responder a retos de sostenibilidad de la propia
universidad.

CAMPUS BIZIA LAB.

Qaztenpatla es un proyecio intercultural que promueve la empatia y la solidandad con sociedades
con mayores dificultades. Esta dinigido al alumnada universitario inferesado en realizar sus
Practicas y Trabajos Fin de Grado (TFG} en colaboracion con proyectos de desamollo ejecutados
por ias organizaciones socias de Asociacidn de Entidades Locales Vascas Cooperames-
EuskalFondoa en Centroamérica, Cuba y los Campamentos Saharauis.

Roadmap
/\ Ewcatian vér SOMMANNG DEVeto

Education for sustainability

13 ikerketa
iraunkortasuna
Education for Tools and resources for IKD i3 strategy \\VZ
sustainability in the EDS
UPV/EHU

IKD i<sup»3¢/sup» strategy

o ikaskuntza
13 gerketa
aunkortasuna

The University of the Basque Couniry approved its own KD education model in 2010, just as the community Higher Educaion policy came into force. Since
then it has implemented a number of institutional programmes to foster active, innovalive methodologies, assist elementary and advanced educational
innovation teams, train and stimulate the educational development of its lecturers, assess teaching activity, and accredit qualifications and cantres.
Management tooks and support and onientation materials have been developed amid a lange amount of common construction work.

In addition to mandatory monitoring processes, the results were measured specifically on two occasions. This was done in 2016 by means of the "EHUn bizi”
Survey by the Teaching Assessment Service on students finishing the course (3,437 siudents; 54.82%); and in 2019 through the University of the Basque
Country's Transversal Gompetences Report conducted by the Practicums and Employability Department on teaching and coordination units. The results
demonstrate that the work carried out illustrates the gains perceived by the students in terms of relevant transversal competences, but also point out the nead
1o seek new innovalive formulas to drive development of advanced and complex fransversal competences (critical thought, leadership, creafivity,
sustainability, multiingualism and multiculturalism).
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Bilbao School of Engineering

\3 Life Cycle
Thinking Group
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ECONOMIA
CIRCULAR:
APLICACION A
LA EMPRESA

EUSKO JAURLARITZA
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EKONOMIAREN GARAPEN,
JASANGARRITASUN
ETA INGURUMEN SAILA

DEPARTAMENTO DE DESARROLLO

ECONOMICO, SOSTENIBILIDAD
Y MEDIO AMBIENTE

Basque

l\\\ Center

—-

Universidad Euskal Herriko
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Competencies

Apply theoretical knowledge in Circular Economy in
basic and advanced aspects of engineering design.

Apply product design theories taking into account the
life cycle.

Transmit, in written and oral form, to your professional
environment and to scientific society in general, new
knowledge developed in a clear and precise manner.
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Master de Formacion Permanente

Economia Circular: Aplicacion a la Empresa

Inicio Programa

UPV/EHU » Estudiar » Masteres y Posgrados » Oferta de tiulos propios

CLAVES DELTITULO

En los tiimos dos siglos hemos sobreexpiotado nuestros recursos naturales haciéndolos cada
wez Mmas escasos v dificiles de obtener Por ello, la cuarta revolucion industrial esta
representando un cambio disruptivo en el desarrollo tecnologico; desarrollo que debera irde la
mano de un desacoplamiznto entre el crecimiento econdmico v el consuma de recursos
naturales. Este uffimo aspecto esta proporcionando oportunidades para crear nuevos modelos
de negocio, imumpir en nuevos mercados v generar empleos de calidad en el amoito de Iz
Economia Circular.

En el modelo circular, el valor de los productos y materiales se mantiene durante el mayor
fiempo posible en la cadena de valor. la extraccion de materias primas se reduce al minimo y los
recursns se reintroducen repetidamente en el ciclo productiva con el objetivo *Zero Wasfe" En
definitiva. supone un camblo del “exfraer. progucir, usar v tirar” al “repensar, redisefiar, reduclr,
reutilizar, reparar. remanutacturar. reciclar y recuperar” v, en definitiva, “hacer mas con menos”.

El master se alinea con las pollticas europeas derivadas del Pacto Verde Europeo [Green Deal)
¥ con Iz Estrategia de Economia Circular de Euskadi 2030 y el Basque Green Deal, que cobran
cada vezr mas fusrza en este momento de emergencia cimatica y superacidn de los limites del
ptaneta

El master cuenta con convenios de colaboracion con 2 Sociedad Fublica de Gestion Ambiental
del Goblerno Vasco HOEE vy con 2l BASQUE ECODESIGN CENTER

En la docencia también parlicipan instituciones como ACLIMA, AZTI, EVE, SIDEREX, ELIKA y
MEIKER, entre olros.

Profesorado

Practicas

Economia Circular: Aplicacién a la Empresa

PLAZAS OFERTADAS
15

IDoMA
Castellano

N° CREDITOS
60 Créditos ECTS

LUGAR DE IMPARTICION
Escuelz de IfIgEHiEIfd de Bilbao

CONTACTO

& bie ekonomiazirkularr,

estibaliz saezdecamara@ehu sus
% 046017325-8212-2039

Matricula

MODALIDAD
semipresencial

CALENDARIO
Octubre 2024
Diciembre 2025

PRECIO ORIENTATIV
2700 €

=hu eus, rikardo minguez&ehu eus,

«
é

energy

materials

justice

Master's Degrees

The Group malnly collaborates with thres mazster's degress:

@ UPVWEHU » Research » Life Cycle Thinking Research Group » Education » Master's Degrees

- Mazter'z degres In Circular Economy: Business Application Life Cycle
Thinking Group
- Mazter'z degrss In Europsan Projsct Managsment
- Mazter's degres In Induztrisl Enginesring
Programa
Curso académico 2024/25
Materia Idiomas Crédites ECTS Tipo Medalidad
Ecodisefio y Economia Circular Caslellano 3 Obligatorio Mixta
Economia Circular en la Empresa: Del Ecodisefio a la Comercializacion y Adopcidn del Producto por el ; :
Wercado Castellano 6 Obligatorio Mixta
Economfa Circular en la Empresa: Emprendimiento Sostenible, Modelos de Negocio de Economia Circular  Castellano 3 Obligatorio Mixta
Economia Circular: Contexto y Aspectos Generales. Ecoinnovacion Castellano 6 Obligatorio Mixta
Herramientas de Gestion Ambiental en la Empresa Castellano 3 Obligatorio Mixta
Impactos Ambientales Derivados de la Produccidn-consumo de Productos y Servicios Castellano 3 Obligatorio Mixta
Iniciativas de Economia Circular. Descripcidn de Casos Castellano 9 Obligatorio Mixta
Life Cycle Thinking 1: Herramientas para el Célculo y la Comunicacian Castellano 3 Obligatorio Mixta
Life Cycle Thinking 2: Cuantificacion de la Huella Ambiental de Producto Castellano 3 Obligatorio Mixta
Sectores estratégicos de la Economia Circular Castellano 9 Obligatorio Mixta
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‘ Resources, Conservation and Recycling DOI: 10.1111/jiec.13302 -
Volume 198, November 2023, 107182 2 ILTMAL OF
.' VIER RESEARCH ARTICLE =/ INDUSTRIAL ECOLOCY WI LE

Full length article

T Prospective life cycle assessment of poly 3D printing to enable the reuse of marine plastic waste with

(ethylene terephthalate) upcycling via redaced sl ol inpEsts

chemoselective depolymerization Naiara Cafiado’ | ErlantzLizundia®? | Ortzi Akizu-Gardoki®? | RikardoMinguez® |

4 : 4 . 15 e
Maider Iturrondobeitia @ b, Laura Alonse © Erlantz Lizundio ®© 2 & Blanca Lekube | Alex Arnllaga | Maider lturrondobeitia™ ¢
Show mare /_//' ) —\\‘

(
+ Add to Mendeley =5 Share 99 Cite MARINE PLASTIC WASTE
AND OLD NETS

https:/fdoi.org/10.1016/ ). resconrec.2023.107182 A Get rights end content A )
Under a Creative Commans license 71 ® open access

Prospectwe life cycle assessment
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~—— Life Cycle Assessment (Cradle to Cradle)
ReCiPe Midpoint (H) - 18 Environmental Indicators - Functional Unit 1 kg of
plastic processed by 3D printing
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Environmental Impact Assessment of LiNi,;;Mn,,;Co,,;0,
Hydrometallurgical Cathode Recycling from Spent Lithium-lon
Batteries

Maider Iturrondobeitia, Claudia Vallejo, Maria Berroci, Ortzi Akizu-Gardoki, Rikardo Minguez,
and Erlantz Lizundia®

Cite This: ACS Sustainable Chem. Eng. 2022, 10, 97989810 Eﬂead Online

Sustainable energy

bl Hydrometallurgical
Recycling @ﬁ
- o B ¥ Cathode
. Recycling

LiNi]_."_{CO'ifE}

I:'.'u-gayic leaching

S Life Cycle
Assessment

Chemistryz Engineering Beo®

7N\

4 )(s7) (®)(w

N
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ADVANCED SUSTAINABLE SYSTEMS

Research Article ) Open Access @ @

Environmental Impacts of Aqueous Zinc lon Batteries Based on
Life Cycle Assessment

Maider Iturrondobeitia, Ortzi Akizu-Gardoki. Oier Amondarain. Rikardo Minguez Erlantz Lizundia 8254

First published: 17 October 2021 | https://doi-org.ehu.idm.oclc.org/10.1002/adsu.202100308
Citations: 18

Universidad del Pais Vasco
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Journal of Cleaner Production
Volume 418, 15 September 2023, 138149

Towards sustainable passenger transport:
Carbon emission reduction scenarios for a
medium-sized city

Jacid Montaya-Torres ©® 2 5, Ortzi Akizu-Gardoki @ ¢, Carlos Alejandre °,

Maider Iturrondobeitia © ©
Show mare

4+ Add to Mendeley <« Share 9% Cite

https:ffdoi.org/10.1016/]. jclepro.2023.13814% Get rights and content A

Under a Creative Commans license 71 ® open occess

Life-cycle carbon emissions from passenger transport in a medium-sized city
Total annual emissions in 8 scenarios
ktCO2-eq-year?
263.98 250.61 239.59

216.56 210.97 204.03 196.04
I I I I I I 13.73 [

\j 44\ c,,ﬂT i—"rir 1‘;“1 ’1 : ml

& Gie & b
s<enarioo Scenario 1 - Scenario 2 ' Scenario 3 | Scenario 4 Scenario 5 © Scenario 6 Scenario 7 | Scenario 8

.,&

Emission reduction in 8 scenarios
% reduction in CO2-eq-year*

W) (B)(m
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Contents lists available at ScienceDiec
Journal of Cleaner Production

ELSEVIER journal homepage: www.glsevier.com/locateljclepro

5.06% :
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Case study: Ibague (Colombia), 536,087 inhabi (2022)

Beyond ecodesign, internationalized markets enhance the global warming
potential in the wood furniture sector

Maider Coloma-Jiménez*, Ortzi Akizu-Gardoki ", Erlantz Lizundia ““"

Wooden bunk GOAL AND SCOPE Ecodesigned GWP

Functional unit: 1 kg of bunk, lifespan 15 years
Base Scenario: - Local wood from 70 km

- Locally-manufactured

- Sells to 450 km

?fﬁ Cradle to

15.5%

N W
g 8

N
=3
=

GWP (kg COzeq)
5

o -
nh o
© ©

0.00

Sold at Sold at Wood from Wood from Wood from Manufactured Fully solar
stenavlo 80 km 1000 km 600 km 50km 12696 km in China phmvol!ak
(Other regions lGemunyi (China)
in Spain)
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Lifestages, ages and
generational Carbbon Fooftprints

Dr Anne Owen
Associate Professor, Sustainability Research Institute,
University of Leeds, UK

; W Life Cycle - hj
o Thmkmg G(OUD medlcus l%nuver\/sldan Susknl Herriko
del Pais Vasco nibertsitat
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Rationale — why consider lifestages, ages and
generations?

Data and methods

How has the UK’s carbon footprint changed over
time?

What are the drivers of change/difference?

Age period & cohort effects — definitions, findings
and policy implications

Limitations and future work
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Rationale: why consider lifestages, ages and generations

e UK Sixth Carbon Budget requires 78%
reduction in territorial emissions 1990-
2035 (CCC, 2020) - role for demand
reductions

* Previous research focusses on role of
age, income, education, employment
status, urban/rural location — role of
changing generations remains poorly
understood

RIOICIO

energy materials justice waste

Known age effects Role of generation

Emissions increase with age but fall again
with old age (Blichs and Schnepf, 2013;
Christis et al., 2019; Haq et al., 2007; Liu,
J. et al., 2022; Lévay et al., 2021).

Older people higher home energy
emissions (Blichs et al., 2018; Biichs and
Schnepf, 2013; Christis et al., 2019; Lévay
et al., 2021)

Emissions from car travel tend to be
higher for middle aged and older people
compared to those of younger people
(Blichs et al., 2018; Mattioli et al., 2023)

Younger people are more likely to have
high carbon emissions from air travel
(Blchs and Mattioli, 2021; Mattioli et al.,
2023)

Younger generations more concerned
about climate change, but opposing
discourses exist portraying younger
generations as more aligned with
throwaway, consumerist culture (Diprose
et al., 2019; Twenge et al., 2012).

Longitudinal study - car ownership
Germany declining. Millennials least likely
to use car. Bike use increased more among
Babyboomer and Gen X members than
among millennials over time (Konietzka
and Neugebauer, 2023).

Studies focussing on environmental
behaviours through a generational lens
remain inconclusive
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Data and methods

MRIO Overview UKMRIO database (constructed by UolL) calculates UK’s consumption-based emissions account (Barrett et al., 2013). The UK is
database one of the few nations to report consumption emissions - recognised as an ‘Official Statistic’ (Defra, 2022).
Construction | SUT tables from UK’s Office of National Statistics. Extract domestic use. Convert to basic prices. Disaggregate imports to and
notes exports from UK using a modified version of EXIOBASE. RoW to RoW data taken directly from EXIOBASE converted to GBP.
Years 1990 - 2021
Sectors 112 industrial sectors.
UK household final demand disaggregated to 105 COICOP products
Regions 12 (UK, Brazil, Russia, India, China, South Africa, USA, Japan, Rest of EU, Rest of Europe, Rest of OECD, Rest of Africa, Rest of
America, Rest of Asia, Rest of Middle East)
Household | Overview Living Costs and Food Survey (LCFS) - sample of ~6000 representative UK households — weight supplied to indicate the
survey data proportion of UK household represented by each surveyed household
Data Spend on over 300 product types — aggregated to 105 COICOP products
collected Additional information is collected such as the age, sex and occupation of members of the household reference person (HRP),
the total household income, taxes paid, and the location, tenure and dwelling type
Generations | Using age of HRP assign each household to one of Millennial and younger, Generation X, Babyboomer, Silent and older
Carbon Method Calculate footprint by 105 COICOP products. Divide by total spend by product from LCFS to generate multiplier that takes

multipliers

product taxes (VAT) into account
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How has the UK'’s carbon footprint changed over time?
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Figure 1: UK Household Carbon Footprint 2001-2020 by
product group

93MtCO2e of reduction
during the COVID-19
pandemic

e Air travel - 29MtCO2e
(Babyboomers
12MtCO2e)

* (Cars—22.3MtCO2e
(Babyboomers
10MtCO2e;
9MtCO2e)

* Restaurants —
9MtCO2e
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Figure 2: UK Household Carbon Footprint 2001-2020
by generation
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Figure 3: Per capita footprints (solid) and household footprints (dashed) of
generational groups relative to UK average 2001-2020 (UK average = 1)

* Per capita perspective: Millennials & Babyboomers take on more emissions with age but Silent generation & maintain a
similar position w.r.t UK average

* Per household perspective: Millennials & take on more emissions with age but Millennials always below UK average. Silent
and Babyboomers reduce

’

* Per capita Babyboomer footprints increase w.r.t UK average due to reducing household occupancy as they become ‘empty-nesters

* Per household Babyboomer footprint decreases w.r.t UK average due to the household size decreasing
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What are the drivers of change?

Use Dietzenbacher and Lose (1998) structural decomposition equations to calculate the drivers of changes in
emissions.

Decompose T = h.o.s.b.m using a five factor D&L decomposition where:

“What are the most important drivers of change in the household emissions associated with

each generation between 2001 and 2020?”

Variable short name Description Unit

T Total Total UK consumption-based emissions KtonnesCO,e
of a generation

h  Number of households Total number of households in NA
generation [1x1]

0 Occupancy Population per household headed by NA
that generation [1x1]

s Spend per capita Total per capita spend by a household £ GBP
headed by that generation

b Basket of goods Proportion of spend by product group  NA

for that generation
m Multiplier Emissions intensity of products KtonnesCO2e/£
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Figure 4: Structural Decomposition Analysis showing the important factors drivir

changes in total emissions by each generation between 2001 and 2020
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Change in the number of households reduces Silent Generation
footprint and increases footprint associated Gen X and Millennials

Occupancy changes have driven down Babyboomer emissions. These
households may become ‘empty-nesters’ as children leave home.
Increases the total footprint of Generation X, indicating these
households starting families

Emissions intensity increased emissions in early years then decreased
post 2005

Total spend increased emissions at the start of the time period. The
economic recession of 2008-2009 seems to have had most effect on
the Silent and Gen X. Covid spend had most effect on Babyboomers.

Baskets of goods tends to act as a decreaser with the exception of
Silent between 2010 and 2015. Time when Silent retire leading to a
change in spending habits associated with being at home more and
taking a greater number of holidays.

For Millennials and Gen X, the times basket effect is positive
correspond to when total spend has an increasing effect and the
groups are in their early 20s. Perhaps we are seeing a change in
spending habits due to increased earning potential.
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Figure 5: Structural Decomposition Analysis comparing
average household emissions of different generational groups
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2019 Millennials, who would be aged <39, had a household footprint 12.9 tonnes CO2e
smaller than Gen X at the same age

* Improvements in emissions intensity explains 63% of this difference, but other factors
also contribute to this difference

* The type of products bought by Millennials in 2019 are less emissions intensive, they
spent less per person and have fewer people per household; each factor contributing
18, 13 and 7%

2019 Gen X households, aged 39-54, had a footprint 12.7 tonnes smaller than similarly aged
Babyboomers

*  spend per capita is the second largest driver of difference

* occupancy acts as a positive driver, implying at that at a similar age, Babyboomers
have started to decrease their household size.

2019 Babyboomers aged 55-73 had a footprint 1.3 tonnes smaller than similarly aged Silent
* only emissions intensity and basket contribute to reductions

* Babyboomers have a larger equivalent spend and a larger occupancy at the same
lifestage.
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APC effects (Yang et al., 2008)
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Definition

APC effects
in UK
carbon
footprint

Policy
implications

Variation associated with
different age groups

Evidence of age increasing
footprint - concentrated at
certain points in a person’s
lifetime and depends if
consider per capita or per
household as unit

Climate policy needs to
recognise that the needs
of households change with
aging and lifestage

Variation over time
periods that affect all age
groups simultaneously

2001-2020 emissions
reduction for all
generational groups due
to rapid decarbonisation

Climate policy also needs
to recognise period
effects — e.g. COVID-19
pandemic effected
spending behaviours of
all ages

alolelo
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Changes across groups of individuals who experience an initial event
such as birth in the same year or years

Occupancy is cohort effect — having children later, boomerang adults
Unable to fully determine cohort effects at this stage

Need to observe Millennials becoming settled family units and Gen X
retiring to assert generational traits to emissions profiles

Consumption patterns differ between cohorts.

Differences related to levels of concern about climate change and
outlooks which shape cultures of consumption.

Policy should reflect this when targeting specific groups to encourage
sustained reductions of carbon footprints
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Limitations & future work

LCFS records year of birth of the household reference person. We assume spend
assigned to the whole household is the representative spend of that generation -
several generations within the household?

Could resample to only include single person households, but much variation in spend
between Gen X and Silent explained by Gen X spending on behalf of children.
Excluding families would not be representative of the typical household

While we focus on generations, we acknowledge that these are not homogenous
groups - attitudes, behaviours, life choices and resulting carbon footprints are
additionally shaped by factors such as income, education, employment, health,
gender, location, etc.
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Thank you!

Please ask me questions

Anne Owen

Sustainability Research Institute, University of Leeds, UK
@dr_anneowen

a.owen@leeds.ac.uk
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