ASSOCIAZIONE
ITALIANA ECONOMISTI the Italian Affiliate of the IAEE

DELL’ENERGIA

in cooperation with

SOABocconi

SCHOOL OF MANAGEMENT

" i I‘f...ﬂ' o —

.-_lf =

TGy, SyrpOoSium o
. wrtualconference 1AL76.December, 2022

..l"r

Conference Proceedings

Current and Future Challenges
to Energy Security

the energy crisis, the impact on the transition roadmap

www.aieesymposium.eu




the Italian Affiliate of the

ASSOCIAZIONE I AEE
AIEE ITALIANA ECONOMISTI

DELL’ENERGIA gt

7" AIEE Energy Symposium

Current and Future Challenges
to Energy Security

— the energy crisis, the impact on the transition roadmap —

14-16 December 2022, Italy
virtual conference organized with the scientific contribution of
the SDA Bocconi School of Management

Published by: AIEE - The Italian Association of Energy Economists, Rome, Italy



7™ AIEE Energy Symposium - Current and Future Challenges to Energy Security - Executive Summaries.
virtual conference, 14-16 December, 2022, Italy.
Published 2022 by: The Italian Association of Energy Economists (AIEE), Rome , Italy

ISBN: 9788894278132

The 7™ AIEE Energy Symposium - Current and Future Challenges to Energy Security was organized by AIEE
(Associazione Italiana Economisti dell’Energia) with the scientific contribution of the SDA Bocconi School of
Management

(www.aieesymposium.eu)

© Associazione Italiana Economisti dell‘Energia (www.aiee.it). The editors and publisher assume no
responsibility for the views expressed by the authors of the Papers and Executive Summaries printed in this book.

ii



ORGANIZATION

Conference General Chair:
G.B. ZORZOLI, AIEE President

Steering Committee Chair:
CARLO DI PRIMIO, AIEE Past President

Organization Committee Chair:
CARLO ANDREA BOLLINO, Professor University of Perugia, Honorary President, AIEE

Scientific Committee Chair:

MATTEO DI CASTELNUOVO, Director, Master in Sustainability and Energy Management
(MaSEM) and SDA Associate Professor of Practice in Energy Economics, President of the Program
Committee

Programme Committee Chair:
CECILIA CAMPOREALE, Research scientist, Technical and Strategic Support Unit of
Department for Sustainability (SSPT-STS), ENEA, Italy

Organization and coordination:
ANKA SERBU, Head of External Relations & Communication, AIEE

THE SCIENTIFIC COMMITTEE

Amela Ajanovic, Assiociated Professor, Vienna University of Technology, Austria

Francois Benhmad, Associate Professor, University of Montpellier, France

Carlo Andrea Bollino, Professor, University of Perugia, Italy

Christophe Bonnery, Executive Vice President IAEE, France

Cecilia Camporeale, Research scientist, Technical and Strategic Support Unit of Department for Sustainability
(SSPT-STS), ENEA, Italy

Pantelis Capros, Professor, E3MLab — Energy Economy Environment Modelling Lab, Greece

Cigdem Celik, Professor, istanbul Okan University, Turkey

Alberto Cld, Professor, Editor in chief of the magazine Energia, Italy

Anna Creti, Professor, Université Paris Dauphine, France

Vittorio D’Ermo, Lecturer, Energy Consultant, Italy

Maria Chiara D’Errico, Post Doctoral Researcher, University of Perugia, Italy

Eric Delarue, Professor, KU Leuven Department of Mechanical Engineering, Belgium

Enzo Di Giulio, Professor, Responsible for Enrico Mattei School, Eni Corporate University, Italy

Paul EKins, Professor of Resources and Environmental Policy UCL Institute for Sustainable Resources, U.K.
Marco Falcone, Government Relations and Issues Manager, Esso Italiana, ExxonMobil Group, Italy
Fulvio Fontini, Professor, University of Padova, Italy

Elena Fumagalli, Assistant Professor, Copernicus Institute of Sustainable Development, Utrecht University,
The Netherlands

Antonio Geracitano, Adjunct Professor, University Tor Vergata, Italy

Monica Giulietti, Professor, Head of the Economics discipline group, Loughborough University, UK
Reinhard Haas, Associate Professor at the “Institute of Energy Systems and Electric Drives”, at Vienna
University of Technology, Austria

Nevenka Hrovatin, Professor, School of Economics and Business, University of Ljubljana, Slovenia
Mario Iannotti, Advisor, Italian Ministry of Ecological Transition and WWF, Italy

Mario Jorizzo, Researcher and Head of Technical and Strategic Support Unit of Department for Sustainability
(SSPT-STS), ENEA, Italy

Peter Kort, Professor, Tilburg School of Economics and Management, The Netherlands

\%



Xavier Labandeira, Professor, University of Vigo, Spain

Arturo Lorenzoni, Professor, University of Padua, Italy

Baltasar Manzano, Professor, University of Vigo, Spain

Carlo Mari, Professor, Department of Management and Business Administration,

University of Chieti-Pescara, Italy

Silvana Mima, Senior Researcher, CNRS, Grenoble Applied Economy Laboratory (GAEL), France
Silvia Pariente-David, Senior advisor and consultant on energy, Center for Mediterranean Integration, France
Lucia Visconti Parisio, Professor, Bicocca University, Italy

Alberto Ponti, Senior Partner Head of Strategy & Business Development F2i Sgr, Italy

Ionut Purica, Professor Advisory Center for Energy and Environment, Romanian Academy, Romania
Maximillian Rinck, Head of New Concepts and Technologies VIK e.V, Germany

Alessandro Rubino, Professor University of Bari, Italy

Federico Santi, Professor, University of Rome La Sapienza, Italy

Alessandro Sapio, Professor, Parthenope University of Naples, Italy

Elisa Scarpa, Head of Market Analysis Structuring & Pricing, Edison, Italy

Nicola Sorrentino, Professor, University of Calabria, Italy

Mine Yiicel, Senior Research Advisor, Federal Reserve Bank of Dallas, USA

THE PROGRAMME COMMITTEE

Fabio Catino, Program Manager at Treccani, Founder & CTO of Rocket Capital Investment, Italy
Gianluca Carrino, Senior Analyst, AIEE, Italy

Barbara Di Giovanni, Researcher, Enea, Italy

Marco Falcone, Government Relations and Issues Manager, Esso Italiana, ExxonMobil Group, Italy
Mario Iannotti, Advisor, Italian Ministry of Ecological Transition and WWF, Italy

Silvia Orchi, Researcher, Enea, Italy

Emanuele Peschi, Research scientist, Institute for Environmental Protection and Research — ISPRA, Italy
Stefano Pogutz, Professor, Sustainability Lab, SDA Bocconi School of Management, Italy
Maximillian Rinck, Independent energy consultant, Germany

Gianluca Salviotti, Associate Professor of Practice, Devo Lab, SDA Bocconi School of Management, Italy
Elisa Scarpa, Head of market analysis, Edison, Italy

CONFERENCE SECRETARIAT

Phone: +39.06.3227367 - e-mail: aiee@aieesymposium.eu ; assaice@aiee.it

vi



CONTENT

PLENARY Sessions programme and keynote speakers

ABSTRACTS Index by Session

PAPERS Index by Session

ABSTRACTS

PAPERS

ANALYTICAL INDEX

10

12

134

202



CONTENTS

ABSTRACTS INDEX - by session

Session 01. Energy Market: trend, industry analysis and forecast
Chair: Silvana Mima, Senior Researcher at the Centre National de la Recherché Scientifique
(CNRS) at. Grenoble Applied Laboratory (GAEL), France

Alexander Akolo, Dilinna Lucy Nwobi, Adejumoke Akinbusoye
Willingness to pay for uninterrupted electricity supply from interconnected solar mini-grids in a
developing economy

Iryna Sotnyk, Tetiana Kurbativa
Forming solar business prosumers class: the case of Ukraine

Amir Alborz Moezzi, Alireza Shadmand, Fazel M. Farimani
EU Energy Resilience, A Financial Analysis of Extra-Territorial Solar PV Power Plants as a Solution

Session 02. The Electricity market: risks and opportunities
Chair: Nevenka Hrovatin, Professor School of Economics and Business, University of
Ljubljana, Slovenia

David Brown, Andrew Eckert, Douglas Silveira
Strategic interaction between wholesale and ancillary service markets

Jose M. Yusta, Natalia Naval, Jorge Delgado
Robustness analysis of power systems with a high share of renewables

Frangois Benhmad, Jacques Percebois

On the impact of nuclear power generation on electricity spot prices: A French perspective

Diyun Huang and Geert Deconinck

Coupling European long-term electricity market with joint energy and transmission right auction —
Institutional setting, market mechanism and grid modelling comparison between nodal pricing and
flow based zonal pricing

Session 03. Energy efficiency and renewable energy
Chair: Anna Creti, Professor Université Paris Dauphine, France
Sigi Meng, Renjin Sun
How Does the Provincial Renewable Energy Demand Evolve under Multiple Influence Factors? An
Empirical Study Based on Chinese Data
Nicola Sorrentino, Daniele Menniti, Anna Pinnarelli, Fiorella Stella, Gaetano Polizzi
Evaluating the interaction between energy efficiency, demand response and electric system reliability

Seiichi Ogata, Hideki Nakata, Mitsuru Sato, Yan Chuyue

Potential reduction projection of residential energy consumption and analysis of local economic impact

with a perspective on traditional timber houses in Japan--a case study of Kyoto city

Paolo Bertoldi, lolanda Saviuc
Explicit demand response for small end-users and independent aggregators

Session 04. Electricity vehicles and smart mobility
Chair: Antonio Geracitano, Head of Relations with stakeholders & Academia, Terna, Italy
Ridwan Rusli, Youngho Chang, Jackson Teh
Energy Transition and Energy Security in Germany: A Path to Sustainability and Security
Jeffirey Binder, Adam Cohen, Antonio Muller, Ricardo Raineri
Peaceful uses of nuclear energy in less industrialized countries: challenges, opportunities
and acceptance
Sofia Bufoli
CO: Capture and segregation technologies

Akira Maeda
Valuing Mining Resource Information and Search

pag.

14

16

18

20

23

25

27

29

33

35

36

37

39

40



Session 01 - Solar Energy Market: trend, industry analysis and forecast

Iryna Sotnyk and Tetiana Kurbatova
FORMING SOLAR BUSINESS PROSUMERS CLASS: THE CASE OF UKRAINE

Iryna Sotnyk, Sumy State University, Department of Economics, Entrepreneurship and Business
Administration,Rymskoho-Korsakova str. 2, Sumy, 40007, Ukraine, e-mail: insotnik@gmail.com
Tetiana Kurbatova, Sumy State University, International Economic Relations Department,
Rymskoho-Korsakova str. 2, Sumy, 40007, Ukraine e-mail: t.kurbatova@macro.sumdu.edu.ua

Overview

The concept of prosumerism plays an essential role in implementing the green energy transition for
many nations worldwide since it involves the self-consumption of renewable energy generated by
small energy producers. The development of prosumerism contributes to power supply
decentralization, energy market liberalization, and the spread of using renewable energy technologies
and smart grids.

The leading countries, which have significantly succeeded in green power advancement, have positive
achievements in prosumerism promotion. For transition and developing economies, prosumerism is a
new but prominent way to struggle with energy poverty and ensure energy security. A vivid example
is the transition economy of Ukraine, which first experienced political pressure and gas blackmail,
and later unprovoked military aggression by the former main energy importer - the Russian
Federation. Therefore, the research aims to assess the prospects of forming a class of business
prosumers in Ukraine in the solar photovoltaic energy sector.

Method

We examine the conditions to form a class of solar business prosumers in Ukraine: enterprises that
use electricity generated by their solar power plants to meet their energy needs. To assess the
feasibility of such an energy transition, we analyze the state policy for stimulating solar energy
advancement in the industrial sector and the results of its implementation. We use investment analysis
tools and compare the decision about the transition by green energy producers, namely industrial
photovoltaic solar power plants, with that of prosumers. The net present value, profitability index, and
discounted payback period of construction projects of industrial photovoltaic solar power plants with
capacities of 100, 300, 500, and 700 kW located in the Sumy region were evaluated. Three options for
the use of green electricity were considered: 1) sale of 20% of generated electricity at a feed-in tariff
and self-consumption of 80% of electricity, 2) sale of 50% of generated electricity at a feed-in tariff
and self-consumption of 50% of electricity, 3) self-consumption of 100% electricity.

Results

We have found that stimulating state policy remains the main factor in solar energy development in
Ukraine. It ensured the growth of green energy in the total power mix up to 9% in 2009-2021.
However, the formation of the prosumer class directly depends on the competitiveness of small solar
power plants. The obtained results indicate that projects for constructing industrial photovoltaic solar
power plants with a capacity of 300, 500, and 700 kW are profitable at the current market electricity
prices and feed-in taritfs. However, constructing a 100- kW photovoltaic solar power plant is not
competitive when selling 80% and 50% of the generated electricity at the feed-in tariff. The
profitability of all projects rises with an increasing self-consumption share of the generated electricity.
That is, the most profitable option for all projects is the third one with 100% of the generated
electricity self-consumption.

Conclusions
By assessing the economic feasibility of 100-, 300-, 500- and 700-kW industrial photovoltaic solar

power plants projects to implement in the Sumy region with three different energy-use options, we
proved that Ukraine has all conditions to develop a solar business prosumer class.
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We confirmed that an increase in the self-consumption share improves the projects' profitability and
motivates the industrial photovoltaic solar power plants' owners to become prosumers. Therefore,
with the preservation of current market conditions and state regulation of the sector, Ukraine has
every opportunity to form a class of business prosumers in the photovoltaic solar energy segment.
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