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1. THE ORIGINS OF PV

PV is now the most important technology

for the green revolution of the electricity

production in the world.

It took 40 years to 

achieve this goal!
In 1980 c-Si solar cell thickness was 600 µm, 

with silver micro-grid.
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1. THE ORIGINS OF PV

Source: Kenergia - http://www.kenergia.it/storia-fotovoltaico/

In Italy, the first commercialPVcells entered the «market» in
1980-1981.

Pragma SpA (an ENI company) was the first PV factory in
Europe.

In 2021
PV factory
production:

3000 MW/year

Number of PV factory 
workers:

100

In 1987
PV factory
production:

1 MW/year

Number of PV factory
workers:

100

«Fiera di Genova» in 1980 was the first international solar 

energy exhibition.

Productivity increasedby 3000times!
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Sources: [1] Ing. Simoni ïConferenza Nazionale sullôEnergia 1987 ï«Prospettive di sviluppo per il settore fotovoltaico, proposta per un programma 

decennale».

[2] Fraunhofer ISE ï«Photovoltaics report» 2020.

In 1981 commercialPVmodule efficiencywas
8÷10% while the price was 12$/Wp (for a
minimum production at least of 26kWp). The
recordlabcellefficiencywas> 22%[1].

Today, the average PV module efficiency is
about 20% (the same value of lab cell
efficiencyin 1981).

1. THE ORIGINS OF PV

2018

[2] 
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Sources: [3] Fraunhofer ISE ï«Photovoltaics report» 2020.

1. THE ORIGINS OF PV

[3] Thanks to the simplification of the PV

module industrial production process,

material usage for silicon cells has

been reduced significantly during the

last 13 years from around 16 g/Wp to

less than 4 g/Wp due to increased

efficiencies, thinner wafers and wires

as well as larger ingots.

This played a central role in the

decrease PV solar cells price,

together with other factors as

ñeconomyof scaleòand increase of

the efficiency.
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Source: [4] BloombergNEFï«Global Solar Investment Report State of solar markets and role of concessional finance in ISA member countriesò 2020.

While the cost of solar module has

declined significantly over the years, in

2005 the cost of PV electricity was at

least 10 times higher than the market

price.

The Italian Governement adopted an

aggressive incentives policy (initially

more than $550/MWh!). This lead to a

world wide installation record in the

2011 of 9,5GW!

EU Directive 2001/77/EC
(«RES Directive»)

[4] 

1. THE ORINGINS OF PV
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Scenario +2 was chosen as the "base scenario"

that resulting from the SEN, in the most

cautious assumption for the increment of the

gas price.

The graph represents a synthesis of results of

the comparison between the real cost of the

incentives paid in the bill and the actual savings

obtained in terms of natural gas imports.

Å In 2022 the annual savings in fossil fuel

imports exceed the annual cost of

incentives.

Å In 2033 the cumulative savings exceeds the

total PV incentives.Source: [5] Ing. Giovanni Simoni ïQualEnergia - «Il sole che fa bene al Paese» 2013.

2022: equilibrium annual
costs/savings

2033: cumulative savings> 
PV total incentives 

2050: Net result
Ҍ ϵ уф bilion
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Net investment

Net economicreturn

Real annualcost

Return on investment

Differencebetweenannualsavings/costs

Real annualcost saving

2013

COMPARISON BETWEEN INCENTIVES AND GAS SAVINGS IN 
ñSCENARIO +2ò [5] 
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Global energy-related CO2 emissions, 1990-2021 [9]

Source: [9] International Energy Agency (IEA), Global energy-related CO2 emissions, 

1990-2021, Paris https://www.iea.org/data-and-statistics/charts/global-energy-related-co2-

emissions-1990-2021

2021
Total: 33.0 Gt CO2 

2. THE CLIMATE CHANGES

Global energy-related CO2 emissions by sector [8]

GREENHOUSE GLOBAL GAS EMISSIONS 

Source: [8] International Energy Agency (IEA), Global energy-related CO2 emissions by 

sector, Paris https://www.iea.org/data-and-statistics/charts/global-energy-related-co2-

emissions-by-sector

Global energy-related CO2 emissions, 1990-2021 [9]

2021
Total: 33.0 Gt CO2 




