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November 2019 – May 2023
PhD Student in geography

at TREE laboratory (Pau)

September 2023 – February 2024
Post-doctoral researcher 

at EDYTEM laboratory (Chambéry)
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How geothermal energy 
politize subsurface in 

energy transition context? 

https://theses.hal.science/tel-04171215

Research question
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1970’s energy crisis: geothermal energy has been 
developing in Paris Basin (district heating) → successful, 
first renewable energy in Paris Region

2013-2019: energy transition: renewable electricity → lot of 
failure, a lack of social acceptability or something else?
 



  

 ⇒ANR Project (2018-2022)

 ⇒ Build a knowledge base of 
governance in the field of 
subsurface engineering

 ⇒Multidisciplinary team (social 
sciences, earth sciences, 
consultation, industry)

GÉFISS : Multidisciplinary research project

https://www.gefiss.eu/

Project partners

Industry sponsors
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GÉFISS : Multidisciplinary research project

→ Asserting your position as a researcher: we're not here to do social engineering
→ Deconstruct industrialists' preconceptions (social acceptability)
→ Take a reflective stance on the relationship of the social sciences and society, 
particularly in the current context.

Industrial expectations Academic expectations

- Bringing together a wide range of stakeholders 
(SHS, STEM, industry, administration, etc.)
- To have a methodology for getting projects 
"accepted" and "getting people involved".

 ⇒Operational response

- Produce an understanding of the world using the 
scientific method, make knowledge
- Doctoral student: acquiring a scientific approach 
and validating a diploma

 ⇒ Conceptual response

Research partnerships with companies: Reconciling scientific and industrial 
expectations?
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How geothermal energy work?
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Fieldwork

Abandoned project
Project under development
Project in operation
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Wikimedia.org

Parentis: Heat from an oil 
farm used to power 
tomato greenhouses

Geoven.fr

Vendenheim: EGS case use

Saint-
Pierre: 
Use 
crustal 
faults

Pau: Use a monowell Haute-Sorne: Use horizontal drains

geopulse.fr



  

Political Geology

→ Geological problems are politics 
problems : resources use and control

→ Vertical territories = subsurface is 
the extension of the surface : analysis 
of a physical, ideal and political 
perspective.

Conceptual framework

BOBBETTE, Adam and DONOVAN, Amy (eds.), 2019. Political Geology: 
Active Stratigraphies and the Making of Life.  Cham: Springer International 
Publishing. 
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Sciences and Technology Studies

→ Technological innovation is the 
result of co-evolution between 
technical choices and social facts
→ Controversies reveal power 
relationships between stakeholders
→ Technology is political

Conceptual framework

AKRICH, Madeleine, CALLON, Michel and LATOUR, Bruno 
(eds.), 2006. Sociologie de la traduction: Textes fondateurs. 
Presses des Mines. 

Early Career Franco-German Workshop on energy geography – Mulhouse – October 2023 10

About me Thesis Research project Geothermal energy Fieldwork Conceptual Framework Main results NowMethodology



  

Geothermal energy as 
a combination of 
technical objects, 

stakeholders and a 
political and 

geological context

Conceptual framework
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A socio-technical system proposal



  

Territorialization of geothermal energy
→ Credibility: economic and technical aspect
→ Governance: stakeholders
→ Legitimacy: fitting a project into a context

Conceptual framework
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Semi-directive interviews

→ interview stakeholders (34 
interviews: industrial, administrative, 
residents' associations, etc.) on 
territorialization dimensions 

→ Covid period: video conference, same 
quality as in situ interviews

→ CAQDAS Analysis with QualCoder
(coding process and category system)

Methodology

France (Transversal)

Saint-Pierre-Roche

Parentis

Alsace

Pau

Haute-Sorne

0 1 2 3 4 5 6 7 8 9 10

Interviews by fieldworks
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Press analysis
→ 1,314 press articles
→ Quantitative analysis (who publishes and when)
→ Lexicometric analysis to obtain "semantic 
worlds" (Iramuteq)

Methodology
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Dendrogram



  

Grey literature
Understanding the support and controversies 
surrounding geothermal energy

→ Technical reports (expert reports on 
earthquakes, etc.)
→ Administrative documents (public enquiries, 
local climate plans)
→ Arguments for or against geothermal energy 
produced by the various stakeholders

Methodology

Public enquiry for the Pau project
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Main results

1. Social acceptability is only part of the problem
While there have been controversies, projects have 
been stopped for technical or safety reasons.

2. The technical-economic model is not stable outside 
Paris Basin 
Exploration and exploitation are expensive and 
uncertain.
Electricity is not competitive, heat production is limited 
to local use, lithium production is R&D.

French lithium production from geothermal energy
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Main results

3. The subsurface is poorly managed by the State.
Strasbourg Earthquakes: Préfecture for not having 

sufficiently monitored the data transmitted by 
the operator, and therefore for not playing its 
role as mining police.

4. Vertical territories are being built up, but 
incompletely

The earthquakes in Alsace were an opportunity for 
the public to become more aware of the 
subsurface, through media debates on their use, 
and where associations sought to understand 
the mechanisms of earthquakes → PUNCTUAL 
EXPERIMENT

 Strasbourg Earthquakes (2019-2021)

Early Career Franco-German Workshop on energy geography – Mulhouse – October 2023 17

About me Thesis Research project Geothermal energy Fieldworks Conceptual Framework Main results NowMethodology



  

→ Works on debate about 
lithium mining projects in 
Europe
→ Calculate social acceptability 
by creating social risk index
→ Understand politicization of 
subsurface in other contexts 
and technology

Now: postdoctoral research 
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Lithium mining project at Echassières (Auvergne). 
Wikimedia.org



  

Justin.missaghieh-poncet@univ-smb.fr
https://justin.missaghiehponcet.eu

Contact details for further exchange
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Localisation des terrains d'études

MASSIF ARMORICAIN
Principales villes

@ Terrainsdétude

Usages du sous-sol

Principales formations géologiques suisses
Jura
Mittelland / Plateau suisse
Alpes

Principales formations géologiques francaises
Bassin dAquitaine
Bassin de Paris

Massif central

Alpes-Jura Bordeaux
Fossé Rhénan .

. _ Parentis-en-Born
Massif armoricain o

Pyrénées

Limites administratives

Pays d'étude et leurs limites administratives
(régions francaises, cantons suisses) Bayonne

Frontiéres internationales Pau

Conception et réalisation : Missaghieh--Poncet], 2022

Source des données : IGN, Eurostat, OpenStreetMap, Cadastre minier

numérique ouvert, BRGM

BASSIN DAQUITAINE

Bruxelles

Paris
BASSIN DE PARIS

Lyon
Saint-Pierre-Roche
MASSIF CENTRAL

Toulouse

PYRENEES

FossE RHENAN

Bale

Francfort

.Vendenheim

Zurich

®Haute-Sorne

JURA

PLATEAU

Genéve

ALPES-JURA

Marseille

Berne

Turin

ALPES

Milan

0

Munich

Venise

100 km








Centrale
géothermique

Production de chaleur
(échangeur)

Production électrique
(cycle OCR)

Missaghieh--Poncet )., 2021
Diaprés Fonroche Géothermie

=/ S

-BWO0S-

wooo 9








classe 1

classe 3

dlasse 2

energ ie
lithium
chaud
sous_sol
chaleur
eau
surface.
énergétique
potentiel
réinjecter
renouvelable
alimenter
atteindre
renouvelables
batterie
pomper
technoloaie

SeIS e
nltude
geo ermique
induire
nord
tremblement
humain
rénass
strasbourg
épicentre
ressentir
terre
matin_
enregistrer
secousse

sismique
centrale

jean

hilippe
giretﬁgur
soulé

demander
expert

preféte

maire
p_rgsmem

pia

imbs
eurométropole
élu

dreal

état

comité
Arandre




Centrale
géothermique

Production électrique
(cycle OCR)

w000 §-8WooE-

Missaghieh-—Poncet]., 2021
d'aprés geo-energiech




Ki0ya(en [ed1uyra1-0120S

— !

Social
sphere

Administrative
sphere

Economic
sphere

Academic
sphere

Operatingcompagny <

Technological
infrastructure

Ressource system

95eds [eid0s pue [e3ideiSoss




Credibility of the solution Governance Territorial legitimacy

Missaghich Poncet ], 2021




Project Files and Cases Coding Reports Help
Action Log Manage Coding Reports

QualCoder Analyse_Entretiens2.qda -2

Coder: Justin & ©f B2 2] (7] 4% &~

@ M W <> o0 #b g

Strasbourg_Arverne.odt
Strasbourg_Association1.odt
Strasbourg_Association2.odt
Strasbourg_Association3.odt
Strasbourg_Association4.odt
Strasbourg_EMS.odt
Strasbourg_EOST1.odt
Strasbourg_EOST2.0dt
Strasbourg_ES

Suisse Académiaue.odt

> N e e

Name Memo Count
- 0-Atrier (entretien DGEC1 B)

Changement dans les profils d'acteurs industriels

Difficulté & transporter la chaleu

Modification de la gouver..ous-sol par la géothermie
Multiplication des PER pour réduire les risques
Procédure d'autorisation des PER

Réorganisation de I'Etat ..us-sol (plus |a priorité)

Type d'études pour caract. et le potentiel chaleur
- 0-Transversal
- Crédibilité de la solution - Maturité technologique

Débit suffisant
EGS difficile a définir
Exporter a I'international

Ingenierie, bricolage
Maitrise technologique

Présence d'un aquifére
Risciie sismiaiie

I cette configuration, et on sest rendu compte, pendant tout le printemps, que c’était le lieu d'une forme d'éducation populaire, des différents I
membres, et pendant six mois, on a appris les uns des autres, et ca cétait tout a fait intéressant. Et Cest évidemment a retenir en termes de
méthodes, pour les occasions ultérieures. Voil3, ca cest vraiment sur le déroulé de la MIE lui-méme, qui a été de ce point de vue 13 tout a fait

J intéressant et on a remarqué au passage que les plus assidus, cétait les non-¢lus. Ce qui était assez remarquable, et notamment les

Allemands aussi, qui ont beaucoup apprécié d’tre associés comme a, ce quiils ont plu, parce quion a un gros déficit de travail transfrontalier
sur ces questions avec nos voisins allemands. Et apres, effectivement, ce travail de la MIE a permis de décrypter de ce qui seest passé, et de
revenir sur I'historigue. On peut revenir dans les détails, mais grosso modo le fait que le droit minier actuel, fencadrement réglementaire de
ces projets qui touchent au sous-sol, a lexploitation des ressources du sous-sol est trés difficilement, laisse peu de place au territoire
concerné, que ce soit les collectivités ou les citoyens, encore moins les citoyens. Que, fexpression dopposition, & tel ou tel projet était

~I difficilement & faire entendre, non seulement & faire entendre, mais aussi & influencer... pas du tout en capacité d'influencer sur les projets.
Ga Clest le volet, malheureusement, on peut le dire Cest vrai dans la plupart des projets, mais c'est particuliérement vrai ici sur les projets

_| miniers. Ca a permis aussi de revenir sur fhistorique un peu, sur le bain culturel et fambiance assez euphorique qui prévalait, dans la

j derniere décennie ou ces vingt derniéres années sur ce quon a pu appeler leldorado de la géothermie en termes de transition énergétique
de notre territoire. On seest effectivement enthousiasmé, sur la potentialité que la géothermie profonde pouvait représenter en termes de

transition énergétique et de place dans le mix énergétique futur, a construire, de notre territoire, & 'horizon 2050. ce qui a été aussi rappelé

lors des auditions et dans les travaux de cette MIE. Et cette ambiance de consensus et deldorado, qui associait 4 la fois écosysteme

&conomique, de recherche, les entreprises, énergéticiens, et du coup la collectivité qui est en charge de mettre en ceuvre les politiques

publiques de transition énergétique, a effectivement au fait que les autres positions, ou les questionnements, étaient extrémement peu

audibles, non seulement... et quon considérait que cétait des oppositions de voisinage, fli@IIGHICONSIdETaItGUS S Certains HaBItants a8

Vendenheim étaient opposés, ou de Reichstett étaient opposés [blanc] les opposants de Reichstett ou de Vendenheim étaient opposés,

était par un effet NIMBY, etc. donc on a trés vite rejetd. Et ca c'était parce quon était tous convaincu que ga y'est, et bon, la géothermie

profonde allait nous apporter la conversion énergétique & moindres frais, parce que c’était les opérateurs industriels. E AL,

séismes [rires] et donc clest assez rigolo, parce que ces séismes industriels vont nous nous conduire & procéder autrement, & mettre tout 3

plat, a remettre les citoyens, les collectivités au cceur de la réflexion, et & nous méfier de la facilité des projets industriels et & donc remettre}

e cause notre modele, et peut-tre 4 le revoir en disant que peut-tre que les modales plus micro, les modales plus décentralisés)

lsvidemment plus démocratiques, pouvaient, devaient peut-&tre inventer, pour que acceptabilité de la transition énergétique soit améliorée}

et soit meilleurelParce que quand méme, tout ¢a, ga sest fait en catimini, vous parlez d‘acceptabilité, tant quiil n'y avait pas de séismes, on|
considérait que la géothermie était Feldorado, mais maintenant ca y'est, on est mort, du point de vue de facceptabilité on est mort au moins|
lpour 10-15 ans avant que la géothermie éventuellement, sous la contrainte et sous la pression de la crise énergétique revienne

lca sera nos successeurs, la question se posera a nos successeurs et je pense que, pour nous en tout cas, je pense que c'est mort. Par contre,

effectivement, il faut quand méme qu'on bosse, il faut quon prenne des décisions en termes de transition énergétique. Cest-1a, ou la révision|

de notre stratégie énergétique, qui va démarrer en 2022, elle sera trés trés importante, parce quiautant lacceptabilité pour la géothermie
profonde est morte, maintenant, voila, autant méme si on a pu un peu sauver favenir, dans les conclusions que vous verrez de nos travaux,
lon a évité une expression trop forte totale et définitive & toute géothermie, notamment profonde. Parce que, voila, ninsultons pas Favenir,
dans dix quinze ans, peut-2tre que les technologies, les connaissances seront meilleures, les encadrements seront meilleurs et la crise]

L S (] L 4 1] Apres, on @ bien entendu les associations, leurs difficultés, on a quelques propositions vous
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I did like to start by introducing myself. My name is Justin Missaghieh Poncet



Today, I would like to talk to you about the development of deep geothermal energy in France and Switzerland.



About me
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I have done my thesis at Pau, in social sciences multidisciplinary laboratory  working on ecological and energitical transition.



Now, I am a post-doctoral researcher in Chambery, in geosciences and social sciences multidisciplinary laboratory working on environnemental and social issues on montain regions.
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How geothermal energy politize subsurface in energy transition context? 









https://theses.hal.science/tel-04171215
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1970’s energy crisis: geothermal energy has been developing in Paris Basin (district heating) → successful, first renewable energy in Paris Region



2013-2019: energy transition: renewable electricity → lot of failure, a lack of social acceptability or something else?

 



The Geothermal energy has been developed in the 1970s in Paris Basin. The aim has been to give heat in District heating. But in 1980’s century oil has been affordable and geothermal energy has been lost interest.



With the energy transition, it has been developed in new areas since the 2010s. The aim has been to give renewable electricity

The failures are presented by industry and certain scientists as a lack of acceptability. 



It’s true, projects have been stopped following induced earthquakes, but this decision has been presented as irrational fears on the part of the public rather than technical difficulties.



My thesis has deconstructed this preconceived analysis: the geothermal energy development problem is how it is constructed as a reguled object. 



Indeed, subsurface it is not politicized. In other words, there is not a debate, and it’s a blind spot of public policies.

Social, technicial, political problem, not social acceptability problem



⇒ ANR Project (2018-2022)



⇒ Build a knowledge base of governance in the field of subsurface engineering



⇒ Multidisciplinary team (social sciences, earth sciences, consultation, industry)





GÉFISS : Multidisciplinary research project



https://www.gefiss.eu/





Project partners



Industry sponsors
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Thesis was granted BY GEFISS Project.



It’s is a multidisciplinary project with academic actors in social sciences and geosciences and  industrial partners.



The aim is to build a shared governance with stalkholders on subsurface projects.



GÉFISS : Multidisciplinary research project



→ Asserting your position as a researcher: we're not here to do social engineering

→ Deconstruct industrialists' preconceptions (social acceptability)

→ Take a reflective stance on the relationship of the social sciences and society, particularly in the current context.







		Industrial expectations

		Academic expectations



		- Bringing together a wide range of stakeholders (SHS, STEM, industry, administration, etc.)

- To have a methodology for getting projects "accepted" and "getting people involved".

⇒ Operational response

		- Produce an understanding of the world using the scientific method, make knowledge

- Doctoral student: acquiring a scientific approach and validating a diploma

⇒ Conceptual response





Research partnerships with companies: Reconciling scientific and industrial expectations?
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One of the challenges for young researchers was to find their place. How to create knowledge, without doing social engineering ? It was an opportunity to reflect on the relationship between researchers and society.



Partenarial research



How geothermal energy work?
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Now, I’m going to start by a presentation of geothermal energy.

In sedimentary basins, the principle is simple: we are pimping a fluid from an underground aquifer, we recover heat with a heat exchanger and we reinject in the subsurface.

In Paris Basin, the technology is mature, it’s work from the 1970s, we have resources (Dogger) and consumers (10 millions people).



But this is an exceptional situation. If we want to extend in new territories, we need to adapt technology. Industrials are two options.

- The first option, change subsurface configuration so that water circulates, with fracturing.

- The second option,  design power plant models that make the best possible use of the heat available subsurface, with decorelation of geologic specificity.





Fieldwork

















Abandoned project

Project under development

Project in operation
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Wikimedia.org



Parentis: Heat from an oil farm used to power tomato greenhouses





Geoven.fr



Vendenheim: EGS case use





Saint-Pierre: Use crustal faults





Pau: Use a monowell





Haute-Sorne: Use horizontal drains



geopulse.fr



I have studies 5 cases

Some projects have been completed, like Parentis, others are under development, and others are been abandoned. It's these that are at concern.



Détailler paradigmes des différents projets + courte description de chacun



Parentis only heat project

Other : R&D project for electricity, differents paradigms are used for adapt design plant or adapt the subsurface



Political Geology



→ Geological problems are politics problems : resources use and control



→ Vertical territories = subsurface is the extension of the surface : analysis of a physical, ideal and political perspective.



Conceptual framework





BOBBETTE, Adam and DONOVAN, Amy (eds.), 2019. Political Geology: Active Stratigraphies and the Making of Life.  Cham: Springer International Publishing. 
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The political ecology can help to understand subsurface issues.



Political Geology is inspired by Political Ecology.

Geology issues are also political issues : it’s how we build subsurface are political environment that explain uses.



We can see subsurface like an extension of the surface: we can analyse subsurface with tools of the surface.



One example: how we regulate activity to avoid earthquakes risk ? 



Sciences and Technology Studies



→ Technological innovation is the result of co-evolution between technical choices and social facts

→ Controversies reveal power relationships between stakeholders

→ Technology is political



Conceptual framework



AKRICH, Madeleine, CALLON, Michel and LATOUR, Bruno (eds.), 2006. Sociologie de la traduction: Textes fondateurs. Presses des Mines. 
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The STS can help to  understand technological innovation.



Technological innovation is technical and social choices and controversies can reveal power relationships. 



Geothermal energy as a combination of technical objects, stakeholders and a political and geological context



Conceptual framework
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A socio-technical system proposal



PG and STS give a theoretical framework to build a socio-technical system of geothermal energy.



Stakeholder debate between and transform idea and conception in policies, technical choices, etc



Territorialization of geothermal energy

→ Credibility: economic and technical aspect

→ Governance: stakeholders

→ Legitimacy: fitting a project into a context



Conceptual framework
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I purpose to analyse territorialization with three dimensions :

- Credibility: technology is technically and economically viable

- Governance : the political aspect, with the power game of stakeholders

- Legitimacy: how a project fitting with territorial specificity





TRANSITION : to respond empirically to theoretical frameworks, makes methodological choices



Semi-directive interviews



→ interview stakeholders (34 interviews: industrial, administrative, residents' associations, etc.) on territorialization dimensions 



→ Covid period: video conference, same quality as in situ interviews



→ CAQDAS Analysis with QualCoder

(coding process and category system)



Methodology
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QualCoder Window



I have used three methods.

The first method is semi-directive interviews of stakeholders. The aim its record actors discourse and understand positioning about geothermal energy. How is the technology deployed? How is this technology being discussed?



The fieldwork has been doing during the COVID and lockdown. I have met stakeholders in a video conference. Qualify for interviews have been good.



I have analysis transcription with QualCoder Software.



Press analysis

→ 1,314 press articles

→ Quantitative analysis (who publishes and when)

→ Lexicometric analysis to obtain "semantic worlds" (Iramuteq)





Methodology
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Dendrogram



The second method is press analysis. I have collected more 1000 press articles. I have done a lexicometric analysis with Iramuteq Software to identify semantic worlds. Analysis co-occurence of words and statitical proximity 



and have done quantitative analysis with R to identify « hotspot » publication time.



Grey literature

Understanding the support and controversies surrounding geothermal energy



→ Technical reports (expert reports on earthquakes, etc.)

→ Administrative documents (public enquiries, local climate plans)

→ Arguments for or against geothermal energy produced by the various stakeholders







Methodology





Public enquiry for the Pau project
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The third method is read grey literature, to understand arguments around geothermal energy and  « official discourse » produced by stakeholders.



Main results











1. Social acceptability is only part of the problem

While there have been controversies, projects have been stopped for technical or safety reasons.



2. The technical-economic model is not stable outside Paris Basin 

Exploration and exploitation are expensive and uncertain.

Electricity is not competitive, heat production is limited to local use, lithium production is R&D.





French lithium production from geothermal energy
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The first result it’s that social acceptability can’t explain  projects fails. Controversies reveal an existing problem rather than being the cause of a problem. Indeed, it generates conflicts between local residents or opposition following earthquakes, but contested projects are still being developed. Projects have been cancelled either for technical reasons (Pau) or to ensure the safety of local residents (Strasbourg).



The Technical and Economic Model is not stable

Exploration and exploitation of the subsurface are uncertain and expensive. 1 well=1M€ Relies on insurance to make up for the lack of resources.

Electricity production is subsidized and is not competitive. Heat production is limited to local use.

==> Geothermal energy remains a niche technology.



Main results











3. The subsurface is poorly managed by the State.

Strasbourg Earthquakes: Préfecture for not having sufficiently monitored the data transmitted by the operator, and therefore for not playing its role as mining police.



4. Vertical territories are being built up, but incompletely

The earthquakes in Alsace were an opportunity for the public to become more aware of the subsurface, through media debates on their use, and where associations sought to understand the mechanisms of earthquakes → PUNCTUAL EXPERIMENT



 







Strasbourg Earthquakes (2019-2021)
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The subsurface is poorly managed by the State.

The Strasbourg earthquakes showed that there was a lack of coordination between the various stakeholders, which would have made it possible to anticipate the earthquakes. The experts mandated to understand what made the events possible criticized the State for not having sufficiently monitored the data transmitted by the operator, and therefore for not playing its role as mining police.



A fourth result: vertical territories are being built up, but incompletely

In Strasbourg, elected representatives and organisation sought to understand what had caused the earthquakes. A hybrid forum (MIE) was set up to define the conditions of use of the subsurface → a form of territorial commons BUT A PUNCTUAL EXPERIMENT

The public and politicians have incorporated the subsurface into their representations, but this is a one-off event and was only made possible by the earthquakes.



→ Works on debate about lithium mining projects in Europe

→ Calculate social acceptability by creating social risk index

→ Understand politicization of subsurface in other contexts and technology



Now: postdoctoral research 
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Lithium mining project at Echassières (Auvergne). Wikimedia.org



I'm continuing to work on the politicisation of the subsurface by studying the controversies surrounding lithium mines in Europe.



Other dimension of energy, the materiality with battery car’s



Justin.missaghieh-poncet@univ-smb.fr

https://justin.missaghiehponcet.eu



Contact details for further exchange
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