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The NEMO project
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“Near-zero-waste recycling of low-grade sulphidic mining waste for critical-metal, 

mineral and construction raw-material production in a circular economy”

Expected benefits:

➢ Recovery of:
1) critical raw materials (Co, REE, Sc and Mg), 

2) base metals (Cu, Ni, Zn, Ag), 

3) minerals (CaO and (NH4)2SO4), 

4) construction raw materials for cement and concrete 
production.

➢ Reducing Europe’s dependence 
on imports. * Output products might be different depending on the case study
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Case study: Sotkamo mine (Finland)

The NEMO project

Ni-Cu-Zn-Co mine



The NEMO Framework
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The NEMO Partners
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Data collection (technological 

lens)
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The social impact assessement

Children

Source: UNEP, 2020 Guidelines for Social Life Cycle Assessment of Products and Organisations 2020. 

PSILCA database 



Sustainability analysis 
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Some of the previously identified topics 

Environment Economy Social

•Air and water pollution

•Use of water resources

•Ecosystem alteration

•Land footprint

•Emissions (e.g. GHG)

•Capital expenditure

•Operating expenditure

•Reagent loss

•Energy cost

•Closure cost

•Health issues

•Safety issues for public 

(after closure)

•Stakeholder perception

•Cultural impacts



Final considerations and lesson learned
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How can NEMO contribute to the development of environmental-

social assessment for the mining sector ?

• Focus on technology

• Integration with local data needed

• Needs for a clear metric to define social impacts

• Integration between environmental and social analysis

• Transparent communication



This project has received funding from the European Union's EU Framework Programme for 
Research and Innovation Horizon 2020 under Grant Agreement No 776846

https://h2020-nemo.eu/

THANK YOU FOR YOUR ATTENTION!
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New Exploration Technologies and Social 
Acceptance

Local understandings and perceptions

Karin Beland Lindahl , Associate professor, Political Science, Luleå University of 
Technology

Leena Suopjärvi, Adjunct Professor, Sociology, University of Lapland

This project has received funding from the 
European Union’s Horizon 2020 research and 
innovation programme under Grant 
Agreement No. 776804 — H2020‐SC5‐2017
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NEXT WP5: Social License to 
Explore (SLE) and Operate (SLO)

Understanding the importance 
of sensitive exploration 
technologies (and other factors) 
to SLE (and SLO) in three 
selected localities in Finland and 
Sweden
➢ Interviews to explore local 

actors’ understandings and 
attitudes

➢ Quantitative surveys of local 
citizens’ attitudes

The NEXT Project
New Exploration Technologies for a More Efficient, Economic and Environmentally Friendly Ore Exploration

NEXT is ending 
in September 

2021
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▪ Local actors’ knowledge vary – exploration and mining understood as interlinked and attitudes follow 
each other

▪ Values about nature, economy and sustainable development shape attitudes – differ! 

▪ Perceived balance between positive and negative impacts of exploration – and mining – seems to be 
most important! 

▪ Experiences of the regulatory system affects trust and legitimacy

▪ Information and company-community engagement important and can affect attitudes

▪ Less intrusive technologies are welcome                                                                                      
– but other factors are more important

Factors influencing local actors’ and citizens’ attitudes to exploration? 

Expectations 
about future 

economic 
benefits

Anxiety about 
environmental 

impacts and risks 



Care for nature
Environmental limits to growth

Small scale development
Negative env. and social impacts
Indigenous rights/local culture

Exploration and mining
as threat!

Develop and diversify
Maintained community

Diversification 
Growth- but not at any cost
Positive economic impacts

Negative env. impacts
Exploration and mining IF…

More jobs and growth

Population and economic growth
Large scale investments

Humans needs
Positive economic impacts

Exploration and mining
as opportunity

Valuation of 
economy, growth 
vs environment 

and 
local/Indigenous 

culture

Everybody wants sustainable development – but it means different things
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Are new technologies affecting local perceptions of impacts?

▪ People’s perceptions of impacts differ!

▪ How impacts are perceived depends on context 
and lifeworld

▪ What the technology can “accomplish” hang on 
needs, livelihoods, understandings of SD - and 
how/where it is used…

“I have been hunting there sometimes 
and haven’t seen [traces of[ anything. 
Impacts are non-existent at this 
moment if you compare to clear-
cutting – you can see it much more.” 
(Village resident, Rovaniemi) 

”Mining is what it is, a damage that already exists 
– exploration is something that is associated with 
uncertainty about what is going to happen… It is 
an anxiety…first about the direct damage and 
then the psychological damage [associated with 
anxiety for a possible mine] which one has to live 
with…” (Sami Reindeer herder, Gällivare)
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Health and safety?

▪ Exploration is not in itself associated with major health and safety risks

▪ But give rise to uncertainty about the future development of the community; anxiety for 
environmental risks or expectations about economic benefits associated with a possible mine 
development. 
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Lessons learned

▪ Understanding local context and factors shaping 
attitudes to exploration – and mining – is key

▪ Timely information and high-quality company 
community engagement is important and can 
affect attitudes

▪ Environmentally sensitive technologies reduce 
environmental footprint of exploration but is not 
very important to local attitudes!
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Copyright PACIFIC 

consortium

Passive seismic techniques for 

environmentally friendly and cost-

efficient mineral exploration

PACIFIC has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 776622. 

PACIFIC Project 
Dr Aoife Braiden  
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PACIFIC innovative approach

PACIFIC is developing two radically new and complementary seismic 
techniques to discover new deposits and expand known deposits. Both 
are based on passive seismic imagery. These techniques must have:

➢ Sufficient accuracy and resolution for the minerals industry

➢ A relatively low cost and 

➢ Have a minor impact on the environment

PACIFIC also conducts research on social acceptance and public 
perception of risk for mining activities. 

 9 Partners – 8 countries

 Start: June 2018

 Duration: 3.5 years

 EU contribution: 3.2M€

https://www.pacific-h2020.eu/

https://www.pacific-h2020.eu/
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Expected impacts

Develop a cost-effective,

environmentally friendly

exploration tool

Deliver another

method to explore for

buried ore deposits

Bridge the gap between geophysical

and geological models of ore deposits

Decrease the 

environmental footprint of 

mineral exploration

Help ensure a

sustainable supply of

raw materials for the

EU

Improve public

awareness and

acceptance of mineral

exploration

Reduce the EU’s

dependence on imported

mineral products

Inform geoscientists about passive

seismic methods
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▪ High-frequency ambient noise surface wave tomography at the Marathon PGE-Cu 

deposit (Ontario, Canada) Teodor et al

▪ Retrieving reflection arrivals from passive seismic data using Radon correlation. 

Hariri et al

▪ Humming Trains in Seismology: An Opportune Source for Probing the Shallow 

Crust. Pinzon-Rincon et al

▪ Understanding Seismic Waves Generated by Train Traffic via Modeling: 

Implications for Seismic Imaging and Monitoring. Lavoué et al

▪ Virtual Sources of Body Waves from Noise Correlations in a Mineral Exploration 

Context. Dales et al

▪ Noise-based ballistic wave passive seismic monitoring. Part 1: body waves  & Part 

2:  surface waves. Brenguier et al/ Mordret et al

▪ ……….

Some recent publications

https://www.pacific-h2020.eu/publications/
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A new workflow

for passive seismic imaging

using opportune signals

(e.g. trains)

Standard ambient 

noise correlation 

workflow

Opportune 

sources 

workflow

(Pinzon-Rincon et al., 2021)
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Virtual Sources of Body Waves from Noise 

Correlations in a Mineral Exploration Context

Dales et al
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Ambient-noise seismic tomography
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Social Acceptance & Public 

Perception of Risk

Two key aspects:

➢ GSI: Generalised survey to assess opinion on mining & 

exploration in Ireland

➢ ESRI: Computerised experiments to assess how people 

comprehend information, assess risk & make decisions (i.e. 

psychological mechanisms)
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Online questionnaire

Online questionnaire (GSI):

 1000 responses

 36 questions; 

o Section 1: Opinions on mining in general

o Section 2: Knowledge of mining in Ireland

o Section 3: Perceived benefits/risks of mining

o Section 4: Experience of exploration for minerals 

o Section 5: Regulation of mining activities (i.e. trust)

o Section 6: Demographics

o Optional feedback

 Questions designed to be applicable to other countries/regions
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Computerised experiments

Experiment 1 - Research questions:

 RQ1: Does the method of online information provision affect 

people’s comprehension of mining-related activities and their 

implications for their local area?

 RQ2: Does the method of online information provision affect 

people’s evaluation of that information?

 RQ3: Do the effects, if any, of the method of online 

information provision depend on the source of that 

information?
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Experiment 1A: Experiments to investigate the effect of the format 

of information provision on the public’s comprehension and 

perception of mining-related activities

A: Format of information provision

“search”

“see-all” 

Tested theory that self-led 

learning leads to improved 

comprehension
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B: Source of the information

GSI 

Fictitious Canadian 

mining company

or

Tested theory that 

information is more 

trusted by a  neutral agent

Experiment 1B: Experiments to investigate the effect of the format 

of information provision on the public’s comprehension and 

perception of mining-related activities
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Order of argument sets

Condition 1:

“Pro” arguments seen first

Condition 2:

“Con” arguments seen first

Statement of position

Condition 1:

Control (no statement)

Condition 2:

Statement of position

Balance in second set of 

arguments

Condition 1:

Counterarguments only

Condition 2: Counterarguments in 

context of original arguments

Experiment 2: What are the “primacy effects” (influence of first 

arguments seen) in opinion formation related to mining, and how to 

mitigate these?

How does the first information affect 

opinion and can the effect be changed? 
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Condition 2: Counterarguments in 
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Introduction
First set of 

arguments

Statement 

of position

Second set of 

arguments
Questionnaire

Measure 

attitudes

How does the first information affect 

opinion and can the effect be changed? 
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Application of the results

The results are intended to improve 

communications and understanding 

between all stages and stakeholders in 

minerals exploration.

Aim is informed decision making

Community/ 
public

Exploration 
company

Technology 
developersRegulators

Government

Outputs: 

• Academic paper re 

experiments (robust peer 

review process important)

• Online information and advice 

on communications
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Contact:
pacific-coordination@eurtd.com

Coordination team:

Université Grenoble Alpes, Florent Brenguier and Noélie Bontemps

Sisprobe, Nick Arndt and Sophie Beaupretre

ARTTIC, Project Office

Website: https://www.pacific-h2020.eu/

https://www.researchgate.net/project/PACIFIC-H2020

@PACIFIC_H2020

mailto:pacific-coordination@eurtd.com
https://www.pacific-h2020.eu/
https://www.researchgate.net/project/PACIFIC-H2020
https://twitter.com/PACIFIC_H2020

