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Un problema minerario — una
rivoluzione globale

L'invenzione della macchina a vapore non fu un evento improvviso, ma una

catena di soluzioni a problemi economici concreti.

Dal fondo delle miniere allagate nacque la forza motrice che avrebbe

cambiato per sempre i modi di produrre, lavorare e commerciare.
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EDWIN DRAKE

GEORGE BISSEL
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* Primo pozzo di petrolio
costruito dal colonnello
Edwin Drake

* Tecnologia: Estrazione
sale

¢ Mercato: Olio di balene

* Motoria
combustione/automobili

Titusville, Pennsylvania, 27 agosto 1859
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British Empire in 1914
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Fnergy Balances, 2021.

Fig. 1.2 World total energy supply by source, 1971-2019 (EJ)
1. World includes international aviation and international marine bunkers. 2. In these graphs, peat and oil shale are
ggregated with coal. 3. Includes geothermal, solar, wind, tide/wave/ocean, heat, and other sources. Source: IEA, World
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Fig. 1.2 World total energy supply by source, 1971-2019 (EJ)

Fnergy Balances, 2021.

1. World includes international aviation and international marine bunkers. 2. In these graphs, peat and oil shale are
ggregated with coal. 3. Includes geothermal, solar, wind, tide/wave/ocean, heat, and other sources. Source: IEA, World
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LE PRINCIPALI TRANSIZIONI ENERGETICHE
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World GDP Per Capita (19908$)
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Economia
* Dal punto di vista economico.....
* Sostituzione tra fonti energetiche.....
* Perché?
90
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2. I DRIVER
CAMBIAMENTO DISPONIBILITA
DEL LIVELLO E COMPETITIVITA
E DELLA TIPOLOGIA DI NUOVE FONTI
DI SERVIZI ENERGETICI 0 VETTORI
DOMANDATI DI ENERGIA
«MOLTEPLICI
TRANSIZIONI» CHE
INTERAGISCONO
E SI ALIMENTANO
TRA LORO
ADOZIONE DISPONIBILITA
DI NUOVE E COMPETITIVITA
POLITICHE DI NUOVE MACCHINE
ENERGETICHE PER LA CONVERSIONE
E AMBIENTALI DI ENERGIA
91
Economia
* Dal punto di vista economico.....
* Convenienza nuove fonti (prezzi piu bassi)
* Convenienza nuove tecnologie (costi piu bassi)
* Nuove Politiche
* Nuova domanda/consumatori (profittabilita)
92

46



22/05/26

Economia
* Dal punto di vista economico.....
* Convenienza nuove fonti (prezzi piu bassi)
* Convenienza nuove tecnologie (costi piu bassi)
* Nuove Politiche

* Nuova domanda/consumatori (profittabilita)
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FIGURA 2. FIGURA 3. EVOLUZIONE DEL COSTO DI GENERAZIONE FIGURA 4.
CONSUMI PRIMARI DEL KWH DA IMPIANTI FOTOVOLTAICI ED EOLICI EVOLUZIONE DEL PREZZO
DELLE NUOVE FONTI “UTILITY SCALE” DELLE BATTERIE AL LITIO
RINNOVABILI (media mondiale ponderata) ($/KWh)
(Solare, Eolico, Geotermico) Fonte: RENA — Renewable Cost Database Fonte: BNEF Bloomberg New Energy Finance)
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Lithium-ion battery price survey resulits:
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Economia
* Dal punto di vista economico.....
* Convenienza nuove fonti (prezzi piu bassi)
» Convenienza nuove tecnologie (costi pil bassi)
* Nuove Politiche

* Nuova domanda/consumatori (profittabilita)
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Passare da un mix energetico incentrato sui combustibili fossili a uno a basso o nullo
contenuto di carbonio e basato sulle energie rinnovabili.
NZE
Net Zero Emission

99
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Economia
* Dal punto di vista economico.....
* Convenienza nuove fonti (prezzi piu bassi)
* Convenienza nuove tecnologie (costi piu bassi)
* Nuove Politiche

* Nuova domanda/consumatori (profittabilita)
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Global production of critical and strategic
raw materials (CRM/SRM)
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History
doesn't repeat itself,
but it does rhyme.

Mark Twain
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107

There's no such thing as a free lunch.

— Miton Priedman —
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109

Source: Epexspot
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111
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This Is What Solar Is Doing to Power Markets
U.K. daily power demand
35 Gigawatts
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25
20

0:00 4:00 12:00 16:00 20:00 0:00

Chart shows demand in each half-hour, averaged over the 10 sunniest days. Projections for 2019,

2021 and 2023 using National Grid’s Future Energy Scenarios. Source: Drax Electric Insights Bloomberg
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Source: Epexspot
grid instability”
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Europe: Daily Wind Energy Generation Data Driven
7-day moving average: 28 countries for which data is available since January 1, 2020.
56 100
— Wind Energy Generation, TW I Wind Energy Share, Percent — Wind Energy Average Share for 2020-2021, Percent
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Carbonated
(eg. power plant)
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Enhanced Oil Recovery Onshore Storage Offshore Storage fi
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GEORGE BISSEL

Climate Finance
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Come studiare la Transizione in Economia?

* Modelli Economici Macro

* Modelli economici Micro (finanza, consumatori)

* Econometria

119
Alcuni Esempi....
* Modelli Economici Macro
* Modelli economici Micro (finanza, consumatori)
* Econometria
120
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Energy Economics 145 (2025) 108452

Contents lists available at ScienceDirect Energy
Economics

Energy Economics

FI SEVIER journal homepage: www.elsevier.com/locate/eneeco

Balancing climate policies and economic development in the Mediterranean %5
countries

Marta Castellini “"®~", Chiara Castelli %', Camilla Gusperti “°, Veronica Lupi “°, Sergio Vergalli **

2 Department of Economics and Management Marco Fanno, University of Padua, via del Santo, 22, Padua, 35131, Italy

b FEEM - Fondazione Eni Enrico Mattei, Corso Magenta 63, Milano, 20123, Italy

¢ Wiiw - the Vienna Institute for International Economic Studies , Rahlgasse 3, Vienna, Austria

4 Department of Economics and Management, University of Brescia, via San Faustino, 74B, Brescia, 25122, Italy

¢ Institute for Environmental Studies, Vrije Universiteit, De Boelelaan 1111, Amsterdam, 1081 HV, The Netherlands

f Department of Economics, WU - Vienna University of Economics and Business, Welthandelsplatz 1, Vienna, 1020, Austria
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RICE-MED: regional structure

e The world is
disaggregated in
different regions,
created grouping

countries with similar

economic and political

features.
China Low Income Mediterranean no EU USA
Eastern Europe and Russia Low-Middle Income Middle Income NA
Europe Mediterranean EU Other High Income
MET — Modelling the Energy Transition
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RICE-MED: the Mediterranean countries

* RICE-MED includes the following
Mediterranean countries: Albania
Algeria, Croatia, Cyprus, Egypt,
Ethiopia, France, Greece, Israel,
Italy, Lebanon, Libya, Malta,
Montenegro, Morocco, Spain,

Sudan, Syria, Tunisia, Turkey.

MET — Modelling the Energy Transition

123

RICE-MED: Projections for the Mediterranean Area

under NZE

¥

04

2050 Net zero impact on GDP (%) — 2100 Net zero impact on GOP (%)  EEGE_—__—_—
0,1 0,8 15 -0,7 0,6 2,0

Percentage (%) gain (loss) w.r.t. business as usual fossil fuel-based economy.
MET — Modelling the Energy Transition LHS: 2050, RHS: 2100.
Source: RICE-MED model, FEEM 2022. Castelli, Castellini, Gusperti, Lupi and Vergalli.
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Resource and Energy Economics 83 (2025) 101499

Contents lists available at ScienceDirect = E——
ja
Resource and Energy Economics 2
o
FI SEVIER journal homepage: www.elsevier.com/locate/ree e

Gotta Catch 'Em All: CCUS With endogenous technical change K

Davide Bazzana'”, Nicola Comincioli”, Camilla Gusperti'*, Demis Legrenzi'* ",
Massimiliano Carlo Pietro Rizzati"”, Sergio Vergalli

Department of Economics and Management, University of Brescia, Italy
Fondazione Eni Enrico Mattei (FEEM), Italy
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CO, capturing process

Enhanced oil/gas recovery  CO, transport C0, compression

and injection r
& B

CO, utilisation

C0, storage
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A CCS sites

@ rop_weghied centeoids
<

Fig. 1. Map of storage sites and population-weighted centroids of all countries.
Note: Location of storage sites and population centroids are retrieved from https://netl.doe.gov and http://sedac.ciesin.columbia.edu/gpw, respectively.
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Distributional impacts of climate change between and

within EU regions

Enrico M. Turcol:? Massimiliano C. P. Rizzatil:3

Emanuele Ciolal'® Sergio Vergallil3

1Fondazione Eni Enrico Mattei
2Universita Cattolica del Sacro Cuore
3Universita degli Studi di Brescia

28th Workshop on Economics with Heterogeneous Interacting Agents

Queen Mary University of London
London, 9-11 June 2025

o
e FONDAZIONE ENI
. __ENRICO MATTE!I
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Climate Change and Weather Shocks

Weather Shocks Estimation

Heatwaves: Exposed population
1 Northern Europe 1 Southern Europe
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Projected Climate Damages

Projected Climate Damages at +4.4°C
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Sector/Regional Statistics: Average

% Deviation in 2100
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C-firms sales (%)

E-firms sales (%)

. Northern Southern Eastern Central . Northern Southern Eastern Central
Scenario Scenario
Europe Europe Europe Europe Europe Europe Europe Europe
+1.7°C —1.1 —0.6 —1.4 —0.7 +1.7°C —1.3 —1.1 0.1 —0.7
+2.8°C —3.6 —1.9 —35 —1.4 +2.8°C —3.9 —1.8 —2.4 —1.8
+3.6°C —6.2 —25 —5.8 —25 +3.6°C —55 —29 —6.3 —33
+4.4°C —11.3 —53 —10.3 =54 +4.4°C —10.6 —5.8 —10.3 —7.3
K-firms sales (%) Unemployment rate (p.p)
. Northern Southern Eastern Central . Northern Southern Eastern Central
Scenario Scenario
Europe Europe Europe Europe Europe Europe Europe Europe
+1.7°C —0.6 —0.2 1.3 0.3 +1.7°C 0.0 —0.2 0.6 —0.0
+2.8°C —2.8 —1.6 —13 —1.6 +2.8°C 0.4 —0.7 1.8 —0.2
+3.6°C —33 —21 —3.8 —2.6 +3.6°C 0.7 —1.0 2.9 —0.2
+4.4°C —6.1 —6.6 —7.1 SROA2 +4.4°C 1.7 —15 4.7 —0.2
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Distributional Impacts:

Workers' Net Worth
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Southern Europe
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Alcuni Esempi....
* Modelli Economici Macro
* Modelli economici Micro (finanza, consumatori)
* Econometria
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Cowles Foundation for Research in Economics

A HOME > RESEARCH > OPTIMAL MANAGEMENT OF PUBLIC ENERGY COMMUNITIES: INVESTMENT STRATEGIES AND WELFARE MAXIMIZATION

DISCUSSION PAPER

Optimal Management of Public
Energy Communities:

Cowles Foundation

Investment Strategies and B ——
Welfare Maximization
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Fig. 1. Scenario 1 - Load and supply curves and distribution of energy trade and consumption.
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Ol Zay | Self consur [m] o Self
o | nd-&)g [ Exchange betw [ ] na-8g Exchange between agents
[ b; [ Quota bought from (@ b, Quota bought from the national grid
OEE Prosumer 2: Produced quota sold to the national grid

Fig. 2. Scenario 2, Comer Solution 3 - Load and supply curves and distributic

Fig. 4. Scenario 3 - Load and supply curves and distribution of energy trade and consumption.
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typical daily solar generation curve and load curve
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Alcuni Esempi....

* Modelli Economici Macro
* Modelli economici Micro (finanza, consumatori)
* Econometria
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World Wide Web

The WorldWideWeb (W3) is a wide-area hypermedia information retrieval initiative aiming to give
universal access to a large universe of documents.

summary of the project, Mailing lists , Policy , November's W3 news , Frequently Asked Questions .

What's out there?
Pointers to the world's online information, subjects , W3 servers, etc.
Help
on the browser you are using
Software Products
A list of W3 project components and their current state. (e.g. Line Mode ,X11 Viola , NeXTStep ,
Servers , Tools , Mail robot , Library )
Technical
Details of protocols, formats, program internals etc
Bibliography
Paper documentation on W3 and references.
People
A list of some people involved in the project.
History
A summary of the history of the project.
How can I help ?
If you would like to support the web..
Getting code
Getting the code by anonymous FTP , etc.

6 agosto 1991, World Wide Web

Everything there is online about W3 is linked directly or indirectly to this document, including an executive

Diciassette giorni affinche
il primo utente visitasse la
pagina web.

1994 yahoo
1995 Explorer
Google

From the ‘London Times’
of 1904, e

stato pubblicato nel 1898.
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Figure 5.1 = Key trends in the United States, 2010-2050
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Stated Policies Scenario (STEPS):
fornisce una prospettiva basata sulle
piu recenti impostazioni politiche,
comprese le politiche energetiche,
climatiche e industriali, clima e le
relative politiche industriali.

Announced Pledges Scenario (APS) :
ipotizza che tutti gli obiettivi
energetici e climatici nazionali in
materia di energia e clima fissati dai
governi vengano raggiunti
integralmente e nei tempi previsti.
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Figure 5.7 = Key trends in the European Union, 2010-2050
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Stated Policies Scenario (STEPS):
fornisce una prospettiva basata sulle
pili recenti impostazioni politiche,
comprese le politiche energetiche,
climatiche e industriali, clima e le
relative politiche industriali.

Announced Pledges Scenario (APS) :

ipotizza che tutti gli obiettivi
energetici e climatici nazionali in
materia di energia e clima fissati dai
governi vengano raggiunti
integralmente e nei tempi previsti.
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Figure 5.10 > Key irends in Africa, 2010-2050
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Stated Policies Scenario (STEPS):
fornisce una prospettiva basata sulle
piu recenti impostazioni politiche,
comprese le politiche energetiche,
climatiche e industriali, clima e le
relative politiche industriali.

Announced Pledges Scenario (APS) :
ipotizza che tutti gli obiettivi
energetici e climatici nazionali in
materia di energia e clima fissati dai
governi vengano raggiunti
integralmente e nei tempi previsti.
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Figure 5.19 = Key trends in China, 2010-2050
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Stated Policies Scenario (STEPS):
fornisce una prospettiva basata sulle
pili recenti impostazioni politiche,
comprese le politiche energetiche,
climatiche e industriali, clima e le
relative politiche industriali.

Announced Pledges Scenario (APS) :
ipotizza che tutti gli obiettivi
energetici e climatici nazionali in
materia di energia e clima fissati dai
governi vengano raggiunti
integralmente e nei tempi previsti.
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