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A Holistic Digital Mine 4.0 Ecosystem
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OUR CHALLENGE: EVALUATE THE SOCIAL ASPECTS OF THE TRANSITION

Workers

Local community

Job losses?
Change of competences?
Social acceptability?
Enhanced availability of raw materials?
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OUR CHALLENGE: EVALUATE THE SOCIAL ASPECTS OF THE TRANSITION

We measure environmental impacts...
We measure costs...
We measure efficiency...

We need a structured way to assess social impacts
within a mining transformation context
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS
SOCIAL LIFE CYCLE ASSESSMENT

‘ ” MINE.IO » General on S-LCA: Guidelines and Standards

yle Initiative I:J/P:l"’"fv‘ ‘JM
T T I??) International
= Standard
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WORKERS

ISO 14075
Envir — First edition
Principles and framework for social 2024-10
life cycle asse sment
Management ental —
Ianalyse social e vie

» Specific to mining context and/or new

@ ‘ technology introduction
NP 5 — Horizon 2020 projects:
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SAFETY E’.&% FAIRNESS
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EMPLOYMENT COMMUNITY ‘ ‘
& JOB QUALITY RELATIONS
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS
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PHASE 1 — MAPPING (‘3‘,/‘"

PHASE 2 - FRAMEWORK DEFINITION (Goal and Scope)

PHASE 3 — DATA COLLECTION (Inventory) !»,

PHASE 4 — SOCIAL IMPACTS EVALUATION (LCIA, P\
Interpretation)
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS

[ PHASE 1 - MAPPING ]

PHASE 2 - FRAMEWORK DEFINITION (Goal and Scope)

PHASE 3 — DATA COLLECTION (Inventory)

PHASE 4 — SOCIAL IMPACTS EVALUATION
{LCIA, Interpretation)

Identification of
key potential
social risks and
benefits
related to the
mining context and
new technologies

funding from the European Union’s Horizon Europe research and innovation
programme under grant agreement No 101091885.
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS
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PHASE 1 - MAPPING

PHASE 2 — FRAMEWORK DEFINITION =
(Goal and Scope) é_l-__-IE [ e B (p)]

PHASE 3 - DATA COLLECTION (Inventory)

> Definition Of CURRENT VS FUTURE Scenarios PHASE 4 — SOCIAL IMPACTS EVALUATION

{LCIA, Interpretation)

> System boundaries - which phases are
included in the assessment

Health and safety . . .
Salaries Working » Development of a questionnaire for data collection
conditions
Social
benefits Discrimination L.
TngVORKFEBSft » Definition of the Reference Scale
education and collective bargaining
» Stakeholders and social aspects
bl R  Biiberyrisk -2 -1 (o) +1
LOCAL oo P roriad Py s Starkly Slightly Compliance Beyond
Safe and ublic sector i
v COMMUNITIES £52 SOCIETY s below below compliance
oty g ™ et oyt Digil compliance compliance
engagement emplg;?nent Civil society repression / e

Freedom of expression
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS

PHASE 1 - MAPPING

PHASE 3 — DATA COLLECTION (Inventory)

PHASE 2 - FRAMEWORK DEFINITION (Goal and Scope)

Stakeholders interviews = Questionnaires

PHASE 3 - DATA COLLECTION (Inventory)

SCENARIO 1
T Se— PHASE 4 — SOCIAL IMPACTS EVALUATION
LOCAL LOCAL LOCAL LOCAL LOCAL &
Community engagement Hnit of measurs RESIDEN | RESIDEN (IEETUAEE || B BUSINES | BUSINES | BUSINES AL (LCIA‘ |I'ltel'pl'eta|l0n)
T2 T3 S Y o |OWNER 1 |owNER 2| ownNER 3| REPRESEN | OFFICER
REPRESEN | DIRECTO TATIVE 1 1
Havs you sver received complaints about work-relatad issues? “Yesfho. Tes Yes Yes Tes Yes Yes Ves Ves Yes
|5 there a mechanism or process for dialogue with the o o o o Mo o Mo Mo o
community, including ta address any complaints? what kind? ‘esiho
7 Svents organeed by The Tooal communTty Supponad T
e e el Mo Mo Mo Mo Mo Mo ™ No Mo
Are meetingshiork shops v th the cormmLmity or cormrmLnity Ho o Ho Ho Ho o o Mo
engagernent actionsipolicies organised? ‘resihin
ol B ™ Vesihla Ho No Ho Ho
wihat way? ‘Tesho No No Mo Mo
#re the activities carried out accepted by the local cormmunity
1 |or have there been complainis? Yeahia es Yes es Yes
“Are the activities carried oUt considered transparent and
corpliart with locsl |sws? Yeshlo Mo o Mo Mo

recorded n 2 [dontknow 2 2
Have any awards or recogrition been received for social and

| ethical behaviour towards local commurities? ealo
Ts there & policy far larsing Wik Iosdl commuriies? Deseribe | esho

i |z there a policy for protecting |and rights? Deseribe “reshlo
Have there been ary social tensions or conflicts due to the.

* |impact of mining activities on natural resources, land and ‘esiNo

i | Are meetings orgarised with cornmunity stakeholders? ‘eslNo
Croarisatird sapor [vlnisting ot worig bt AN D EX IS' I ‘ING

| | offeredto cormmurity initiatives VesiNa

1 Does aresponsible marketing policy exist? “Yesho

|| Is the implementation of responsible marketing verified? ‘resihlo

DATASETS
Company data

Existing database - mainly for upstream processes
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OUR CONTRIBUTION: A FRAMEWORK TO EVALUATE SOCIAL ASPECTS

v

PHASE 4 — SOCIAL IMPACTS EVALUATION Ppﬂ

LCIA, Interpretation
( ! p ) @ PHASE 2 - FRAMEWORK DEFINITION (Goal and Scope)

. -'] \ PHASE 3 - DATA COLLECTION (Inventory)
L
- . .
' Appl Icqtlon Of 'he [ PHASE 4 — SOCIAL IMPACTS EVALUATION ]
{LCIA, Interpretation)
reference scale \_I]I]ﬂu SYNTHESISE COMPLEX
INFORMATION
Each data from questionnaires is From multiple indicators
translated into a score using the
Reference Scale élé
COMPARE DIFFERENT SCENARIOS
- +1 .
n ! ° - SYN T H ES I S A N D e.g., current vs future scenarios

™ EVALUATION
V P Q ASSESS RISKS AND BENEFITS

regation of resulis b 9
ggreg Y '.‘ EVALUATE I,MPACTS Across different stakeholders
social aspect @" For each social aspect and

. : o each stakeholder group
Each social aspect is the combination

of multiple questions and indicators MINE.IO Final Event Workshop | May 7th, 2026 | Mine.io has received
/ funding from the European Union’s Horizon Europe research and innovation _

programme under grant agreement No 101091885.
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APPLICATION OF THE FRAMEWORK

CURRENT FUTURE
SCENARIO1 SCENARIO 2
ANCIENT MINE WITHOUT USE  ANCIENT MINE WITH USE OF LAVRION PILOT
OF 4.0 TECHNOLOGIES 4.0 TECHNOLOGIES

SITE (GREECE)

» Historical mining site with environmental legacy
» Transition from mining to remediation

Example of results:

SCENARIO 3 SCENARIO 4

POST-MINING MANAGEMENT POST-MINING MANAGEMENT Health and safety -1 0 -1 0
WITHOUT USE OF 4.0 WITH USE OF 4.0 Salaries 0 1 0 1
TECHNOLOGIES Social benefits 0 0 0 0
Working conditions P 0 F 1 F 0 F 1
Discrimination -1 0 -1 0

Training and education 0 1 0 1 \
Freedom of association and collective bargaining 0 0 0 0

Job satisfaction and involvement 0 1 0 1 \

red flag > presence of one or more negative scores
green flag > presence of one or more positive scores
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APPLICATION OF THE FRAMEWORK — LESSONS LEARNED

| » The method can be applied to evaluate social aspects in
J mining contexts where new technologies are introduced

-
Q{i@ » The evaluation requires expert judgement @ B - Y

e, » The process is not fully digitalisable
W
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IMPACT OF S-LCA IN MINING CONTEXT

» Mining is changing, and
people must be part of
the equation!

» Social assessment helps
identify social risks

ear]é( chance to prevent or reduce ]
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CONCLUSIONS

1S
reshaping mining systems, with
implications that go

The of potentlal e
is key to [ =

these | ):*

and enabling more
respon51ble dec181on -ma ng
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