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Global energy transformation, IRENA 2019
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ENERGIA ELETTRICA                               

UN’ALTRA TRANSIZIONE



BOOM DI RINNOVABILI

www.irena.org
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http://www.irena.org/
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E LE TRADIZIONALI …

RES ≈ 2,2TW

GAS ≈ 1,5TW

CARBONE ≈ 1,9TW

NUCLEARE ≈ 0,5TW

https://www.iea.org/wei2018/
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INVESTIMENTI SETTORE ENERGETICO

https://www.iea.org/wei2018/
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POWER GENERATION IN EUROPE
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POWER GENERATION – ITALY

Total Renewables in 2018 was 40%, whereas in 2005 was 20%!!!

2018 2005
Thermal power 59% 81%

Hydropower 18% 15%

Photovoltaics 8% 0%

Wind power 6% 1%

Biomass 6% 2%

Geothermal 2% 2%



THERE’S NOT ONLY POWER!
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Power Sector Heat Transportation

From RES 40% From RES 20% From RES 6.5%

PRIMARY ENERGY POWER SECTOR

ITALY’S NATIONAL ENERGY STRATEGY 2017

http://www.sviluppoeconomico.gov.it/images/stories/documenti/BROCHURE_SEN.pdf



RES – PRIMARY ENERGY
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1. LE RISORSE ENERGETICHE SONO LIMITATE

World Oil Outlook – OPEC 2012

Average Oil Demand (2013-2035): 100

Total reserves: 2,704

YEARS TO GO ARE 2,704/100 = 27!!!
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TUTTO E’ LIMITATO
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TUTTO E’ LIMITATO
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TUTTO E’ LIMITATO
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2. QUALITA’ DELLA VITA NELLE CITTA’
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3. CONVENIENZA ECONOMICA

www.iea.org
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http://www.iea.org/
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IRENA – Global Landscape of renewable energy finance 2018

Nucleare 6 – 12,5!!!

https://www.oecd-nea.org/ndd/pubs/2015/7195-nn-build-2015.pdf

4. TEMPI DI INSTALLAZIONE
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5. RISCALDAMENTO GLOBALE
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5. RISCALDAMENTO GLOBALE



RISCALDAMENTO GLOBALE

L’UNICA VERA PROVA NON E’ SCIENTIFICA!
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Global Risk 
interconnection 

map

Source: The Global 
Risks Report 2020 
15th Edition
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Source: The Global Risks 
Report 2020 15th Edition
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QUALCOSA STA CAMBIANDO
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https://en-roads.climateinteractive.org/scenario.html?p1=120&p7=100&p10=-
0.1&p16=-0.07&p30=0.07&p39=87&p47=5&p50=5&p53=5&p55=4.8&p57=-
10&p59=-100&p65=100&p67=100&v=2.7.6
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BOOM DI RINNOVABILI

www.irena.org
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IL RUOLO DEL FOTOVOLTAICO

IEA, Renewables information: overview statistics, 2017

Tasso annuo di crescita per le 

tecnologie rinnovabili nel periodo 

1990-2015La transizione energetica 07052020 
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MOTIVI DEL PRIMATO SOLARE

Fonte primaria infinita, 

diffusa e gratuita

Affidabilità e durata

Facilità e velocità d 

installazione

Tecnologia modulare

Assenza di emissioni

Integrazione edilizia 

Fonte di lavoro 

distribuita e non 

specializzata

Generazione 

distribuita
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UN’IDEA ANTICA
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PV CUMULATIVE POWER

WORLD

La transizione energetica 07052020 
Alessandro Massi Pavan

EUROPE



PV CUMULATIVE POWER

CHINA
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INDIA



PV CUMULATIVE POWER - ITALY
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STORIA DEL FOTOVOLTAICO
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1955, 1975, 1995, … il 2015 rappresenta una tappa

fondamentale nella storia del fotovoltaico: i primi casi di

grid e fuel-parity

La transizione energetica 07052020 
Alessandro Massi Pavan



POTENZA PRO CAPITE

IL PRIMO INDIZIO

COUNTRY Installed 

Power [GW]*

Population

[Millions]

Wp/per capita Growth (%)

Germany 49.0 83.1 590 3.8

Japan 61.8 125.9 491 11.4

Italy 20.9 60.2 334 4.0

Europe 116.1 447 260 14.3

USA 60.5 329.6 184 17.7

China 205.1 1,402.5 142 17.2

India 34.8 1,361.9 26 28.4

----------- ------ ------ --- ---
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*2019



- Il grid-parity si verifica quando il costo del 

kWh prodotto dall’impianto fotovoltaico è 

inferiore a quello pagato in bolletta 

dall’utente

- Il fuel-parity si verifica quando il costo del 

kWh fotovoltaico è comparabile con quello 

prodotto da tecnologie tradizionali per la 

produzione di energia elettrica
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GRID E FUL-PARITY

IL SECONDO INDIZIO



COSTO DI PRODUZIONE

GRID-PARITY – DOMESTICO E COMMERCIALE/INDUSTRIALE

Prezzo dell’energia elettrica (cent/kWh) 10 – 22

Costo dell’energia elettrica fotovoltaica (cent/kWh) 5 – 11

FUEL-PARITY – IMPIANTI DI GENERAZIONE

Costo dell’energia elettrica prodotta da diverse fonti 
tradizionali (cent/kWh)

4,4 – 19

Costo dell’energia elettrica fotovoltaica (cent/kWh) 3,2 – 4.4

RIDUZIONE  DEL BOS – ECONOMIE DI SCALA – NUOVE TECNOLOGIE
LCOE PREVISTI (2025)

Domestico e C&I (cent/kWh) 4 – 9

Impianti di generazione fotovoltaici – Sicilia (cent/kWh) 2,5 – 3,5
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I COLOSSI DELL’ENERGIA

IL TERZO INDIZIO



POWER SUPPLY CHAIN

ITALY 2003 - 2017
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The energy transition from fossil fuels to 

renewables is already ongoing, but it will be 

a long and difficult process because the 

energy system is a gigantic and complex 

machine (with an extraordinary economic 

inertia)

Today, key renewables data show the 

remarkable growth of solar electricity  …

Whatever will happen, the age of 

hydrocarbons and coal entered its final 

stage. When this century will be concluded, 

nothing will ever be the same

N. Armaroli, V. Balzani
Solar Electricity and Solar Fuels: Status and Perspectives in the Context of the Energy Transition
Chemestry, vol. 22, page 32-57, 2016
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CONCLUSIONS

- Renewables energy market grows

exponentially since 20 years

- Conventional and nuclear power markets

are not growing (if not declining)

- Hydropower is currently the most common

form of RES and its market is mature

- Wind power and photovoltaics follow and

are the fastest growing RES
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CONCLUSIONS

- Awareness is the key! Awareness of what

is happening and of what we can do

- Individual responsibility

- Pay attention to Business As Usual pattern

- … and also to the boundary conditions

- Communication is another key!


