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Sustainability/ Sustainable Sostenibilita/Sostenibile
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Sustainability /sa steina bilati/ /sa steina bilati/ noun

* the use of natural products and energy in a way that does not harm the environment

* the ability to continue or be continued for a long time

Sustainable /sa'steinabl/ /sa'steinabl/ adjective

* involving the use of natural products and energy in a way that does not harm the
environment

* a company well-known for its commitment to environmental sustainability

* an environmentally sustainable society

Sostenibilita /so-ste-ni-bi-li-ta/ sostantivo femminile

e possibilita di essere mantenuto o protratto con sollecitudine e impegno o di esser difeso e
convalidato con argomenti probanti e persuasivi.

* possibilita di essere sopportato, spec. dal punto di vista ecologico e sociale.

Sostenibile / so-ste-ni-bi-le / aggettivo

* che si puo sostenere: una tesi difficilmente sostenibile.

* che puo essere affrontato: una spesa s.; questa situazione non é piu s.

e compatibile con le esigenze di salvaguardia delle risorse ambientali: energia s.; sviluppo s.




What Sustainability is?

No universally agreed definition of sustainability: many different viewpoints on this concept and on how it
can be achieved.

n ”

Sustainability = (sustain + able) + ity. To sustain = “to give support to”, “to hold up”, “to bear” or “to keep up”.

Sustainable = an adjective for something that is able to be sustained, i.e, something that is “bearable” and
“capable of being continued at a certain level”.

Sustainability can perhaps be seen as the process(es) by which something is kept at a certain level.

Nonetheless, nowadays, because of the environmental and social problems societies around the world are
facing, sustainability has been increasingly used in a specific way.

Sustainability is usually defined as the processes and actions through which humankind avoids the depletion
of natural resources, in order to keep an ecological balance that doesn’t allow the quality of life of modern
societies to decrease.
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Child mortality, 1816 to 2016

Shown is the share of children (born alive) who die before they are five years old.
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Agenda 2030 & the SDGs @) SooranaBE G ALS
“an”

1992, Earth Summit, Rio de Janeiro: >178 countries

. . 'I f = GOOD HEALTH QUALITY GENDER )
adopt Agenda 21, a global action plan to build a global Gt gl st s it
partnership for sustainable development, to improve AR
human life and protect the environment.

2000: New York. Adoption of the Millennium ECONOMC GROWTH ' 10 heowumes
Declaration with 8 Millennium Development Goals
(MDGs) developed to reduce extreme poverty by 2015.

2002: UN World Summit, Johannesburg: the 13 oo e 16 oo PARTNERSHPS
. . . ACTION ON LAND AND STRONG FOR THE GOALS

Declaration on Sustainable Development reaffirms the -

commitment of the global community to eradicate @ 1 @

poverty and protect the environment.

2012: United Nations Conference on Sustainable
Development (Rio + 20): adoption of the document
"The Future We Want" with the establishment of the
United Nations high-level political forum on sustainable
development.

“The 2030 Agenda for Sustainable Development provides a
shared model for peace and prosperity for people and the
planet, now and in the future”.

17 Sustainable Development Goals: an urgent call to action
recognizing that ending poverty must go hand in hand with

2013: the General Assembly establishes an open strategies that improve health and education, reduce
working group of 30 members to develop GDS proposal inequality and stimulate economic growth, tackling climate
2015: the General Assembly (Paris) adopts the 2030 change and preserving oceans and forests.

Agenda for sustainable development, with 17 SDGs.




Agenda 2030: 17 Goals + 169 Targets + 242 Indicators
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NO POVERTY: End poverty in all its forms

ZERO HUNGER: End hunger, achieve food security, improve nutrition and promote sustainable agriculture

GOOD HEALTH AND WELL-BEING. Ensure healthy lives and promote well-being for all at all ages

QUALITY EDUCATION. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all

GENDER EQUALITY. Achieve gender equality and empower all women and girls

CLEAR WATER AND SANITATION. Ensure availability and sustainable management of water and sanitation for all

AFFORDABLE AND CLEAN ENERGY. Ensure access to affordable, reliable, sustainable and modern energy for all

DECENT WORIK AND ECONOMIC GROWTH. Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work conditions for all



Agenda 2030: 17 Goals + 169 Targets + 242 Indicators
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INDUSTRY INNOVATION AND INFRASTRUCTURE. Build resilient infrastrucures, promote inclusive and sustainable
industrialization and foster innovation

REDUCE INEQUALITIES. Reduce inequalities within and among countries

SUSTAINABLE CITIES AND COMMUNITIES. Make cities and human settlements inclusive, safe, resilient and sustainable

RESPONSIBLE CONSUMPTION AND PRODUCTION. Ensure sustainable consumption and production patterns

CLIMATE ACTION. Take urgent action to combat climate change and its impacts

LIFE BELOW WATER. Conserve and sustainably use the oceans, seas and marine resources for sustainable development

LIFE ON LAND. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests,

combat desertification, halt and reverse land degradation and biodiversity loss

PEACE, JUSTICE AND STRONG INSTITUTIONS. Promote peaceful and inclusive societies, provide access to justice for all
and build effective, accountable and inclusive institutions at all levels

PARTNERSHIP FOR THE GOAL. Strenghten the means of implementation and revitalize the Global Partnership for
Sustainable Development



SDG & Energy

: 1. Access to electricity
Goals — Targets - Indicators

2. Access to clean cooking

Ensure universal access to
affordable, reliable and

T Lo ] — 3. Growth of renewables in
targets [lndlcators - the energy mix

Crmals and fargets (from the 20310 Agenda for Swestainahle Developmens) Indiceators

|
Goal 7. Ensure access to affordable, reliable, sustainable nlll:l modern energy for all

. Improving of energy intensity

7.1 By 2030, ensure universal access to affordable, reliable I 7.1.1 Proportion of population with access to electricity

and modern energy services _ . . . .
7.1.2 Proportion of population with primary reliance on

clean fuels and technology

l
7.2 By 2030, increase substantially the share of renewable = 7.2.1 Renewable energy share in the total final energy
energy in the global energy mix | consumption

7.3 By 2030, double the global rate of improvement in 1731 Energy intensity measured in terms of primary
energy efficiency | energy and GDP

7.a By 2030, enhance international cooperation to facilitate § 7.a.1 International financial flows to developing

access to clean energy research and technology, including countries in support of clean energy research and
rencwable energy, energy efficiency and advanced and | development and renewable energy production, including
cleaner fossil-fuel technology, and promote investment in I in hybrid systems

energy infrastructure and clean energy technology

7b By 2030, expand infrastructure and upgrade technology I 7.b.]1 Investments in energy efficiency as a proportion of
for supplying modern and sustainable energy services for all | GDP and the amount of foreign direct investment in

in developing countries, in particular least developed I financial transfer for infrastructure and technology to
countries, small island developing States and landlocked sustainable development services

developing countries, in accordance with their respective |

programmes of support ainabledevelopment.un.org/topics/sustainabledevelopmentqgoals

icator%20Framework%20after%202019%20refinement Eng.pdf



https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202019%20refinement_Eng.pdf

SDG & Energy

Goals — Targets - Indicators

Ensure universal access to
affordable, reliable and
modern energy services

targets

indicators

Crmals and fargets (from the 20310 Agenda for Swestainahle Developmens)

Indicetors

Goal 7. Ensure access to affordable, reliable, sustainable nlll:l modern energy for all

7.1 By 2030, ensure universal access to affordable, reliable
and modern energy services

7.2 By 2030, increase substantially the share of renewable
energy in the global energy mix

7.3 By 2030, double the global rate of improvement in
energy efficiency

7.a By 2030, enhance international cooperation to facilitate § 7.a.1

access to clean energy research and technology, including
rencwable energy, energy efficiency and advanced and
cleaner fossil-fuel technology, and promote investment in
energy infrastructure and clean energy technology

7b By 2030, expand infrastructure and upgrade technology I T.h.1

for supplying modern and sustainable energy services for all
in developing countries, in particular least developed
countries, small island developing States and landlocked
developing countries, in accordance with their respective
programmes of support

I 7.1.1 Proportion of population with access to electricity

7.1.2 Proportion of population with primary reliance on
clean fuels and technology

7.2.1 Renewable energy share in the total final energy
| consumption

1731 Energy intensity measured in terms of primary
| energy and GDP

Intermational financial flows to developing
countries in support of clean energy research and

| development and renewable energy production, including

| in hybnd systems

| GDP and the amount of foreign direct investment in
I financial transfer for infrastructure and technology to
sustainable development services

Investments in energy efficiency as a proportion of

Access to electricity
Access to clean cooking

Growth of renewables in
the energy mix

Improving ol[energy intensity]

ainabledevelopment.un.org/topics/sustainabledevelopmentgoals

icator%20Framework%20after%202019%20refinement Eng.pdf



https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202019%20refinement_Eng.pdf

SDG & Energy

: 1. Access to electricity
Goals — Targets - Indicators
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https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202019%20refinement_Eng.pdf

SDG & Energy

What other goals/targets may be involved in Goal7?
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Ensure universal access to
affordable, reliable and
modern energy services

' w.unescap.or



https://www.unescap.org/
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S D G S & En er gy _ I E A FIGUI .2 » Annual increase in access to electricity rate in access-deficit countries, 2010-18 (percentage
points)

Access to electricity-1 P
860 million people without access B

In 2018, the number of people without z
electricity access dropped to 860 million, a |
record in recent years. . i

ACHIEVED UNIVERSAL ACCESS BETWEEN 2(40-2018

Annual access growth rite faling
- Annugl sccess grawth rata betwaen 0 and 2 percentage points
Annugl sccess growth rate above 2 percentage pHmts
Arhierved universal access between 20102018

Source: IEA, World Energy Outlook-2019 @ Top20 Auvess Defict Cauntres
Electricity Access, Summary by Region

Proportion of the population with access to electricity Sousron: Wl Barik

National Urban Rural

2000 2005 2010 2015 2018 2018 2018 .. .
WORLD 73% 770 s0%  s5% o Progress is irregular, with 80% of the 800

Developing Countries 64%  69%  74%  80% 95% million people who gained access since 2010
Africa 36%  39%  43%  49% 79% i i
North Africa 91%  96%  >99%  >99% >99% concentrated in Asia.
Sub-Saharan Africa 24% 28% 33% 40% 74%
Developing Asia 67% 74% 79% 87% 98%
China 99%  >99%  >99%  >99% >99% Efforts should step up in Africa if we are to
India 43%  58%  68%  79% >99% . .
Indonesia 53%  56%  67%  88% >99% reach universal access to electricity by 2030.
Other Southeast Asia 65% 76% 79% 85% 97%
Other Developing Asia 38% 46% 57% 74% 89%
Central and South Ameri 88% 91% 94% 96% 99%
Middle East 91%  90%  91%  92% 98%



SDGs & Energy - IEA

' « Regional populations, by rate of access to clean cooking fuels and technologies, 2018

Access to clean cooking-1 e T
2.6 billion people without access _,_:é,;mg

Over 2.6 billion people in 2018 do not have

access to clean cooking facilities, relying N1
instead on solid biomass, kerosene or coal " A ¥ 4
as their primary cooking fuel. |
This figure has been gradually decreasing FOPUATON THAGGESS T
from 2.9 billion in 2010, but efforts need to 3 -
dramatically accelerate to put the world on ' 5%5
track for universal access by 2030. - B

9 Dotcomes

Access to Clean Cooking, Summary by Region

Populatio Populatig:yEasarmercy
n without n relying
access on

(million)
2000 2005 2010 2015 2018 2018 2018

Proportion of the population with access
to clean cooking

WORLD 52%
Developing Countries 37% 41% 45% 53% 56% 2651 2374
Africa 23% 25% 26% 28% 29% 910 853
North Africa 87% 93% 96% 98% 98% 4 4
Sub-Saharan Africa 10% 11% 13% 15% 17% 905 848
Developing Asia 33% 37% 43% 53% 57% 1674 1460
China 47% 51% 55% 67% 72% 399 242
India 22% 28% 34% 44% 49% 688 681
Indonesia 12% 18% 40% 68% 68% 85 55
Other Southeast Asia 36% 42% 48% 54% 58% 164 163
Other Developing Asia 22% 26% 27% 33% 35% 337 318

Central and South Americ 78%

Middle East 84%




SDGs & Energy - IEA

Renewables-1
“Modern” renewableiaze @ 10.6% of total final energy consumption

After 2007, the share of renewable energy slowly increased after a period of modest
decline, due to strong growth in coal consumption in China. In 2016 it recovered to the
same level as in 2000.

Overall, bioenergy accounts for 70% of global renewable energy consumption, followed

by hydropower.

* Renewable energy consumption by technology, and share in total energy consumption,
1990-2017

2018: renewable energy’s share of total 70 20%
final energy consumption increased at a o

60

2018:17.3%
s 2017:17.5%

faster rate at 17.3%: rapid growth of
hydropower and wind and solar. 2

4

o

10%

EJ

30

Bioenergy is renewable energy made available from 20

. . o . . . 5%
materials derived from biological sources. Biomass is
any organic material which has stored sunlight in the ¥
form of chemical energy. As a fuel it may
. 0 0%
include WOOC/, wood waste, straw, and other cr op 1950 1993 1996 1999 2002 2005 2008 2011 2014 2017

residues, manure, sugarcane, and many other by-
prOdUCtS from a Variety Of agricu,tural processes. —#— Share of renewables in TFEC (right axis)

Source: IEA and UNSD.
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Renewables-1
“Modern” renewableia.:e.a_tiO.G% of total final energy consumption

After 2007, the share of renewable energy slowly increased after a period of modest
decline, due to strong growth in coal consumption in China. In 2016 it recovered to the .
same level as in 2000.

Overall, bioenergy accounts for 70% of global renewable energy consumption, followed

by hydropower. RENEWABLE ENERGY CONSUMPTION BY TECHNOLOGY AND SHARE OF TOTAL ENERGY CONSUMPTION, 1990-2016
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e Y
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2016: renewable energy’s share of total 2

. > 100 17.5% 20%
final energy consumption increased at a 16.6%

. o0 18%
faster rate at 17.5%: rapid growth of 2 6%
hydropower and wind and solar. 70 1%
60 o 12%
50 = o = BN l . . l l 10%
o ——rTIL L] ;
Bioenergy is renewable energy made available from 30 6%
materials derived from biological sources. Biomass is 20 %
any organic material which has stored sunlight in the 10 2%
form of chemical energy. As a fuel it may 0 0%
include wood, wood waste, straw, and other crop 1990 1992 1994 1995 1998 2000 2002 2004 2006 2008 2010 2012 2014 2014
residues, manure, sugarcane, and many other by- Other renewzbles I Wind Solar I Hydropower Liquid biofuels WM Solid biofuels ~ s=s==Share of renewables

products from agricultural processes.
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Modern renewables: renewable technologies
with exception to traditional biomass. These

include hydropower, solar, wind, geothermal and

modern biofuel production (including modern
forms of waste-to-biomass conversion).

Renewable Energy in Total Final Energy Consumption, by Sector, 2016

Heating and Cooling

. .
9.8% |5.3%
Renewable | Non-renewable
energy electricity
8.0%
Modern bioenergy,
i solar thermal and
. geothermal heat
I 1.8%
Renewable electricity

products from agricultural processes.

3.3%

Renewable
energy

3.0%

Biofuels

0.3%

0.8%

Mon-renawable
electricity

Renewable electricity

Estimated Renewable Share of Total Final Energy Consumption, 2017

79.7%

Fossil fuels

26%
Renewable
Energy

Renewable
electricity

www.ren21.net/qsr-2019/chapters/chapter 01/chapter 01/#target i 01

Muclear energy

Traditional
biomass

Modern renewables

3.6%

Hydropower

4.2

Biomass/solar/
geothermal heat

Wind/solar/biomass/
geothermalfocean power

Biofuels for
transport
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http://www.ren21.net/gsr-2019/chapters/chapter_01/chapter_01/#target_i_01
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Renewables-2

Modern renewable share in total final energy consumption, 2017

“Modern” renewables are @ 10.6% of
oy total final energy consumption

- ‘f y -
= 1a  NmEENA @) TR T R

GURE ESE = CHANGE IN RENEWABLE ENERGY'S SHARE OF TOTAL FINAL ENERGY CONSUMPTION BETWEEN 2010 AND 2016

R ]
% 25% B50% 5%

In 2018, the share of modern renewables rose to
almost 11% of total final energy consumption, having
steadily increased since the 2000s.

Nonetheless, an acceleration is needed to realise a
substantial increase, as set out in SDG target 7.2.

I (ncreise on senewable snedgy share [SOG7 newable indicsar)
[0 Decreae in eneashi snegy chae (5067 rersaehis indicator)
Mo change in renenatis enengy share (SDGE nemewable indicator)
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Renewables-2
* Renewable energy share by end use, 1990-2017
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Ensure universal access to Main Mmessages, outlook for overall progress
affordable, reliable and by 2030

modern energy services

FIGURE 5.7 » PROGRESS TOWARD SDG 7 SINCE 2010, RELATIVETO 2030 TARGETS, HISTORICALLY AND BY SCENARIO 2010 Latest year
2010 2030
baseline target*

Progress achieved

7.1 eletrification _ 1 | W 2010-15

people without
access to electricity

people without
access to electricity

(2018
| 2015-16
7.1 clean cookin - . 3 2 8
: | | | W 201617 i - e
(if data available) billion billion
! : i le without
7.2 renewables - et it accegzct.z clean cooking
Progress needed b)’ 2030 access to clean cooking i
73 efficiency _ New Policies Scenario ;F ij; ?i A 7 ._,g ;
Gap to achieving SDG bt Dyt Ll ond o

share of total final
energy consumption

share of total final
energy consumption

Two scenarios developed by IEA as benchmarks: from renewables fioi sanmueatlog
v" The New Policies Scenario, which accounts for current and planned policies, shows that
none of the SDG 7 targets will be achieved by 2030. 59 50
v' The Sustainable Development Scenario indicates a possible pathway by which the pmﬁf,linse?gy prm'ir/ﬂ_i?gy
world’s energy system could be on track to achieve the SDG targets most closely related ensiy "eom
to energy. 10.1 21.4
USD billion USD billion
The world is not on track to achieve Intarwtlona Pomesle i bl

countries in support
of clean energy
(2017)

countries in support

Sustainable Development Goal (SDG) 7 at the current rate of progress of claan snarzy

2 Tracking S0 7 The Enengy Frogress Report 2030
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Energy statistics - mondo

PR Year Coal oil Natural Gas
I i,nerg y ransztzons % of Energy Mix % of Energy Mix % of Energy Mix
The ec_mmmic and technological advances over the last 200 years @ 2020 1950 44.2% 19.1% 7.3%
have transformed how we produce and consume energy. . . .
Here's how the global energy mix has evolved since 1800. ?;E:l:'i:’:;ﬁ;g:ln;i::; 1960 37.0% 26.6% 10.7%
Global Primary Energy Consumption by Source 1s00-2020 e, 1970 257% 402% 145%
180K Terrawatt-hours (TWh)
-. 1980 23.8% 40.6% 16.3%
| 1968 | easiin 1990 24.4% 35.5% 18.4%
5 asolne wikie g e 2000 22.5% 35.1% 19.7%
:g?i[?&;tfj?:g;l%&gy
consumption by 1970, Gas
oR ) 1930 Traditional Fossil  Nuclear
. Year . Renewables
K Coalusage incressed Biomass Fuels Power
with the growth of
Chab b et st 2000 10.2% 6.6% 77.3% 5.9%
2005 8.7% 6.5% 79.4% 5.4%
oK The first commercial oil 2010 77% 77% 799% 47%
well was drilled in Titusville,
S Remyhesnia i 2015 6.9% 9.2% 79.9% 4.0%
[
= Coal 2020 6.7% 11.2% 78.0%  4.0%
bl
mainly relied on biomass
1pr heat and muscles for
kinetic energy. Tr_adi[iona|
Biomass

1800 1850 1900 1950 2000

EremenTs [3]



Energy statistics — World outlook - IPPC

Table 2.6 | Global primary energy supply of 1.5°C pathways from the scenario database (Supplementary Material 2.5M.1.3).

Values given for the median (maximum, minimum) across the full range of 85 available 1.5°C pathways. Growth Factor =
energy supply in 2020) — 1]

[lprimary energy supply in 2050} {primary

2.4.2 Energy Supply
Several energy supply characteristics are evident in 1.5°C pathways assessed in this section:
i.  growth in the share of energy derived from low-carbon-emitting sources (incl. REN, nuclear and fossil fuel with CCS) (Section 2.4.2.1),
ii. rapid decline in the carbon intensity of electricity generation simultaneous with further electrification of energy end-use (Section
2.4.2.2),
iii. growth in the use of CCS applied to fossil and biomass carbon in most 1.5°C pathways (Section 2.4.2.3)

Medim] e Primary Energy Supply (EJ) Share in Primary Energy (%) Growth (factor)
(s ) 2020 2030 2050 2020 2030 2050 2020-2050
Below- 56533 46450 55323 .05
total pri 50 NA NA NA
1.5°C and il (619.70, 483.22) | (619.87,237.37) | (725.40, 289.02) {0.48, -0.51)
1.5%C 87.14 146.96 291.33 14.90 2908 60.24
able 50 g : : : : 2.37(6.71,0.91
low-p5 | TenEWARIEs (101.60,60.16) | (203.90,87.75) | (5B478,17677) | (20.39,1060) | (6215,1824) | (87.89,38.03) ‘ ?
PRt biomace N 60.41 77.07 152.30 1017 1722 17.29 1.7
(70.03,4054) | (113.02,44.42) | (311.72,4036) | (13.66,7.14) (35.61,908) | (54.10,10.29) {5.56,-0.42)
T i 2635 §2.58 146.23 437 1367 27.98 G
pic ok (36.57,17.78) | (114.41,2579) | (00945379 | (719, 3.01) (654,578) | (61.61,12.04) HBLIRAR 145)
10.93 40,14 12182 181 973 113
ind & sol 24 10.00 (53.70, 3.7
i (20.16,261) | (B2.66,7.05 | (342.77,27.95) | (3.66,0.45) (1956, 1.54) (51.52, 4.48) B }
10.91 16.26 2451 2.10 352 4.49
nud 50 1.24 (5,01, -0
. (1855,852) | (36.80,6.80) | (66.30,3.09) (3.37, 1.45) {9.61,132) (12.84, 0.44) a1, 0564
462.95 31036 183.79 8253 66,58 32.79
fossil 50 0,59 (-021, 0.
o (520.41,37630) | (479.13,70.14) | (394.71,5486) | (8665,77.73) | (77.30,29.55) 60.84, 8.58) 02,020
136.89 44.03 24.15 2563
al 50 962 (2065, 1.31) | 5.08(11.43,0.15) | ~0.83 (~0.57, 0.9
o (191.02,8323) | (12798597 | (M12,092) | Go&2 1719 L { ] ¢ )
132.95 112551 76.03 310 2252 13.3
50 ~0.40 {0.85, ~0.88
gas (152.80, 105.01) | (173.56,17.30) | (199.18,14.92) | (2839,1809) | (35.05,7.08) (34.83, 3.68) L
197.26 156.16 §9.94 3481 3124 12.89
il 50 0,66 (~0.09, -0.93
i (24515,151.02) | (20257,3894) | (167521507 | (4224,2900) | (9841641 | (27.04,2.89) ¢ )
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Statistics Explained

Share of energy from renewable sources

in the EU Member States

(2017, in % of gross final energy consumption)
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Energy statistics - Italy &

National Energy Balance -2020 «La situazione energetica . SER ISR PR
Tabella 2: Il bilancio dell’energia in Italia — La disponibilta energetica lorda (Ktep) NaZ|on?_|e)) (MlSE) https://dgsa|e.m|se.gov.|t/S|tuaZ|one— i
energetica

2019 2020%

LA SITUAZIONE ENERGETICA NAZIONALE NEL 2018

Totale | Combustibili | Perrolio e  Gas Rinnovahilie |FRifiuti non | Calore | Energia Taotale Var %

solidi prndntﬁ natural |)it:|]ic| uich rnnovabili | derivato | elettrica 2020/
pr:fmh fert 2019
+ Produzione| ., - 5811 | 3.287 26.985 1.175 . : 37258 | 0,9%

+8aldo

Importazioni | 151.903 | 4636 | 65.562 | 54.376 2.694 3421 | 130,689 | -14,0%

- Sald .
Eispornuaon| 20411 216 23645 | 258 652 | 25264 | -14,1%
+ Vadazion

\qiﬁ?tzcloﬂ.l _1.315 327 180 Ha1 869 -166,1%

=Disponibilit3
Eﬂefgﬂtlcﬂ
lorda 158.086 4.747 47.549 | 58.28¢ 1.175 - 2.769 | 143.552 | -9,2%

Fonte: Mintstero della Transizione Eeologica - Bilando Energenen Nafjgonale - Lurostat . (*] Dati provvison

Gross Final Consumption (CFL) of energy from
renewables in 2018 = 21.55 Mtoe, slightly

Tabella 13: Consumi finali lordi di energia in [talia (Mtep)

201 215 DM AP w030 Ed) o0 declining with respect to the previous years.
CFL FER - Settore Elettrico 9,2 9.4 9,5 9,7 9,7 99 101
CFL FER - Settore Termico 9,9 10,7 10,5 11,2 10,7 10,6 10,1

Renewable resources (FER/RES) = 20% of gross

X ' % 1 1 1 2 . .
i ; il e e A final consumption, above the 2020 targets set by
Consumi finali lordi di energia da FER 20,2 21,3 211 22,0 216 21,877 21,549 Europe for |ta|y (17%) An exce”ent result When
Consumi finali lordi di energia (CFL) 118,5 1215 1211 1204 1214 120,3 1075 compa red With other EU cou ntries, but WhiCh
Quota dei CFL coperta da FER 174% 175% 174% 183% 17,8% 182%  20,0% denotes how long the road towards total removal
{*) Stime preliminari from fOSSiI sources iS Stl” 33

Fonte: GSE



https://dgsaie.mise.gov.it/situazione-energetica

Energy statistics - Italy @

NAariamal Cinavas Dalaman DININ L] A ~iFiiAasiAanAa ArnAaraadicAa MINISTERO ELED SYTILUPPO ECONOMICO
o oo
2012 2013 2014 2015 2016 2017 2018 2019 2020
Gross available enerqy 166 908 160570 151759 157630 156490 161815 159711 158086 144 035 pwoi
Solid fossil fuels 15715 13536 13059 12300 10983 g 342 8 538 6 480 5 095
Peat & peat products 0 0 0 0 0 0 0 0 0
+ Produzione  Qil shale & oil sands 0 0 0 0 0 0 0 0 0
< Crude oil & other hydrocarbons 73625 62673 58970 66995 64586 70108 66992 67272 55650
Imporazioni  Petroleum products 61115 58516 56565 58623 57043 57722 57470 56683 47 351
g Sdde.  Natural gas 61356 57387 50706 55302 58080 61549 59513 60949 58 286
... Nuclear heat 0 0 0 0 0 0 0 0 0
i Renewable energies 23885 26371 26512 26269 26018 28821 29282 29512 29345
=~Disponibilic_ Non-renewable wastes 1132 1138 1158 1149 1183 1134 1133 1182 1190
“lofia .~ Primary production 34964 36767 36694 36098 33519 36667 37342 36910 37673
tomeitmsteod - Gplid fossil fuels 51 46 55 51 0 0 0 0 0
Peat 0 0 0 0 0 0 0 0 0
- Qil shale and oil sands 0 0 0 0 0 0 0 0 oPMm
Crude oil & other hydrocarbons 5 396 5 501 5 764 5 470 3 746 4138 4 684 4 279 5 384
Natural gas 7 048 6 335 5 855 5 545 4 738 4 536 4 462 3 931 3 287
— Nuclear heat 0 0 0 0 0 0 0 0 oF
CFLFER-¢{ Renewable energies 21104 23500 23644 23564 23569 26540 26657 27088 27 339
Non-renewable wastes 1132 1138 1158 1149 1183 1134 1133 1182 1190
CFLFER - ‘Net imports 132039 123216 115050 121422 121520 124564 121920 122492 105799 e
crLren . Solid fossil fuels 15187 13023 12889 12318 10711 9 360 8 622 6 387 4739
___ Crudeoil 67932 57824 53475 61748 60254 65652 61551 63140 50 186 [S€t by
consumifir  Gas/Diesel Oil (w/o bio) -8 795 -5 541 -2 371 6016 4998  -5241 3698  -4500  -3177 yhen
———— Motor Gasoline (w/o bio) -9 653 -7 924 6976 -8 439 8175 -8728  -8544 8487 -6 203
Consumific — Naphtha 73 572 235 266 602 108 846 -298 2701ch
I LPG 1916 2 086 2 185 2 226 2 282 2 259 2 238 2 394 1971 smoval
All other oil & petroleum products 55043 53082 50080 52428 51879 52824 51634 52437 42008
+)simepre  Natural gas 55353 50564 45471 49996 53294 56820 55268 57936 54 117

Fonte: GSE



https://dgsaie.mise.gov.it/situazione-energetica

Energy statistics - Italy

Rapporto Statistico sulle Fonti Rinnovabili (2017) (GSE, https://www.gse.it/documenti_site/Documenti%20GSE/Rapporti%20statistici/GSE%20-

%20Rapporto%20Statistico%20FER%202018.pdf

Consumi finali lordi di energia e Overall target fissato dal PAN (Mtep)

141,1
- 13,7 1390 1388
133,3 1319 1320 1322 1323 1324 1325 1327
130,8
1282 1271
123,9

121,5 121,1 120,4

I ) I
2005 2006 2007 2008 2009 2010 2011 2012 2032 2014 2015 206 2017

= Dato rilevato (Mtep)

=O=Traiettoria PAN (Mtep)

* Piano d’Azione Nazionale per le energie
rinnovabili (PAN), (Directive 2009/28/EC:
“Promotion of the use of energy from renewable
sources”. It implements the 2020 objectives defined
for each EU Member State, the trajectories
foreseen for achieving them and the main policies
to be implemented.

1215

2018 209 2020

ENEAGHA 04 FONTI RINNOWARILI N ITALIA
SETTOM ELETTACD, TERWRCD E TRASPERT

v
G

Consumi finali lordi di FER e 120 22.6

Overall target fissato dal PAN (Mtep)

16
15,9 o
13,6
11,6
ID,? I
2006 2007 2008 A00a

2005

17,4
16,5

2010 2011 012 M3 2014 205 2016 M7 2ma 2019 2000
i Dato rilevato (Mtep)  =@=Traiettoria PAN (Mtep)

35
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1. Glossario

2. Le geoscienze in un mondo che cambia
2.1 Agenda 2030 e i 17 Sustainable Development Goals-SDGs
2.2 SDG7: Energia

2.3 Statistiche dell’energia: mondo, UE, Italia

2.4 Transizione energetica e geoscienze: una opportunita da cogliere




Energy transition and Geology

what future for a geologist in this changing world?



Energy transition and Geology

Traditional energy sources: the resource availability is homogeneous;
the delivery of power/energy from their production plants can be
modulated according to the demand

Renewable energy sources: the delivery of power/energy from their
production plants is higly dependant on the resource
availability/storage.|Intermittent energy sources




Energy transition and Geology

: the resource availability is homogeneous;
the delivery of power/energy from their production plants can be

modulated according to Difficulties with renewables integration in the grid

- Fluctuating sources and decentralized energy production increase the difficulty of stabilizing
the power network, mainly due to supply/demand imbalance

Unpredictable character of renewables requires that network provisioning and usage
regulations be established for optimal system operations

- Peak supply of renewables (solar, wind) and demand of energy do not match and hence

create a gap 5
AﬂerapplyingESS :

production plants is higly _
availability/storage.|Inter

Energy Storage Systems - ESS

* Conversion of excess energy into a
different form of energy, to be converted
in electricity with minimum losses

* Increases the dispatch ability, makes
power available on demand; by reducing
the supply/demand gap reduces the
nedd for newer power plants




Energy transition and Geology

Energy storage

HOURS

LIQUID AIR STORAGE

PUMPED HEAT STORAGE

Intermittency of energy supply:

increase of energy storage

capabilities. This could include:

- advancement in battery
technologies

- subsurface air & thermal
energy and pumped hydro

MINUTES

DISCHARGE TIME

SECONDS

1kW 10kW 100 kW 1 MW 10 MW 100 MW 1 GW

RATED POWER

. ELECTROCHEMICAL STORAGE . ELECTROMAGHETIC STORAGE THERMAL STORAGE - MECHANICALSTORAGE
www.dob-academy.nl

Decarbonisation/transition of power generation, industry, transport and heating needs expansion
in renewables and nuclear, many of which require critical raw materials and metals to
manufacture (which rely on sources of minerals and metals e.g. lithium, cobalt, cadmium).

A sustainable and secure supply of mined materials is required



Energy transition and Geology

=% The
| Geological

The Role of Geoscience in Decarbonisation Y] Society

Decarbonisation/transition of power generation, industry, transport and t ' 1 - 23 January 2018

. . A The Geological Society, Burlington H
climate change targets: a major challenge that intrinsically involves the subsurface and e
geoscience.

Renewables increase in grid-scale energy storage to cover intermittency: greater efforts on more
efficient batteries, pumped storage and compressed air energy storage

Civil nuclear understanding of risks associated with natural hazards (seismicity); challenge of geological
disposal of radioactive waste

Geothermal power, heating assessment of resources and impacts
and cooling

Hydrogen (it is a vector, not a development of technology; environmental and geological assessment for underground
source!ll) storage and transport

Carbon Capture and Storage definition of the reservoirs and volumes of potential storage; risks assessment associated
(CCS) with natural and induced hazards (seismicity, ...)

Natural gas the energy resource for the transition needs environmental and resources assessment

All require geological studies: investigating the geological origin and prospectivity of transition metals and rare
earth elements for batteries; for siting of power station, dams and tunnels in pumped water storage; geological
studies for CCS; detailed characterisation of the subsurface for radio- waste disposal.



https://www.geolsoc.org.uk/Lovell19

Energy transition and Geology

) 1he

The Role of Geoscience in Decarbonisation O/

seromy scienee, profession & socicty

. s e . . . 21 - 23 January 2019
Scientific and technological challenges for Geosciences in the The Geological Society, Burlington House

Energy Transition https://www.geolsoc.org.uk/Lovell19

v Characterise the physical properties, chemistry and structure of the subsurface to determine feasibility of various
subsurface storage and infrastructure projects.

v" Improve understanding of how the properties of the subsurface respond to changing physical and chemical

conditions, e.g. during cyclical pressurisation and depressurisation of hydrogen or thermal fluids.

Assess the origin, distribution and extractability of subsurface critical raw materials needed for decarbonisation.

Develop and design effective and cost-efficient monitoring techniques for various uses of the subsurface.

Improve scientific understanding on how fluids flow in the subsurface (HC, thermal energy storage, geothermal

resources).

A NEANERN

Critical to the success of the decarbonisation initiative is knowledge and data sharing across geographical borders,
between industries, and by all “subsurface stakeholders”.

There are key geoscientific lessons to be learned across
planning, exploration, exploitation, decommissioning and remediation


https://www.geolsoc.org.uk/Lovell19

Energy transition and Geology N The
' Geological
-

The Role of Geoscience in Decarbonisation

. . . o s 21-23J 2019
The opportunity for Geosciences in the Energy Transition T ————

https://www.geolsoc.org.uk/Lovell19

Europe is well placed to develop subsurface decarbonisation technologies. It has an excellent base of worldclass

universities, research institutes, and the experience of Oil&Gas companies.
A combination of state-of-the-art technology, improvements to efficiency and low-carbon fuel switching will be needed

to achieve the ambitious decarbonisation targets.

However, for some industrial processes, such as steel manufacturing, cement production, and refining, subsurface
carbon-capture technologies are the only viable decarbonising solution.

According to IPCC, negative emissions can only realistically be achieved adding
nuclear and [carbon capture and storage (CCS)
—_— =
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Energy tran
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‘"< 1 n Car a 2 € =\ epe
LCS - Carbon Capture & Storage

The quantity of CO2 to be stored via CCS over this century
in 1.5°C pathways ranges, depending by different scenarios,
from zero to >1,200 GtCO2.

The 2005 IPCC Special Report on Carbon Dioxide Capture
and Storage found that, worldwide, it is likely that there
was a technical potential of at least about 2,000 GtCO2 of
storage capacity in geological formations, with possible
additional potential for geological storage in saline
formations.

The cumulative demand for CO2 storage was small compared to a practical
storage capacity estimate worldwide.

The global potential storage capacity is estimated today from 8,000 to 55,000
GtCO2,which is sufficient at a global level for this century.

The storage capacity of all of these global estimates is likely to be larger
than the cumulative CO2 stored via CCS in 1.5°C pathways over this century
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Energy transition and Geology A ‘ ANCRE
Mi ning Alllance Nationale de Coord

ination de la Recherche pour I'Energle

-

Most elements in the periodic table are essential to the innovative
technologies required to address mankind’'s energy problems

The energy sector contributes to the rapid
RAW MATERIALS NEEDED FOR demand growth for a wide range of

ENERGY SECTOR APPLICATIONS . minerals and metals.
(MOST ARE FROM MINING ACTIVITIES)

H

The production of minerals and metals

- requires energy (currently about 10.5%
of the global production),

- generates emissions (CO2, sulfur and
nitrogen oxydes, particulate matter,
mercury from coal production,

v radionucleides from coal combustion

and rare earth production...).

Ra

Lanthanides

{Rara Earth)
Actinides| Th Pu Am Cm Es Fm Md Mo Lr
Energy storage Electricity generation and storage Lighting
Connectivity Elements specific to nuclear Supraconductors
Energy saving eleciricity generation
Catalysis (fuel calls) . Photovoltaics
Permanent magnets for windmills and 1/8
elecirical! hybrid cars

http://www.mineralinfo.fr/sites/default/files/upload/ancre rapport 2015-

ressources minerales et energie O.pdf



http://www.mineralinfo.fr/sites/default/files/upload/ancre_rapport_2015-ressources_minerales_et_energie_0.pdf

Energy transition and Geology ed
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https://www.iea.org/articles/clean-enerqy-progress-after-the-covid-19-crisis-will-need-reliable-

BE—— .


https://www.iea.org/articles/clean-energy-progress-after-the-covid-19-crisis-will-need-reliable-supplies-of-critical-minerals

. AAPG Energy Transition Forum

Energy transition and Geology A New Era in Geoscience
https://energytransition.aapg.orqg/2018/About/About-the
Conferenci

Geosciences drivers underpinning the transition:

The hydrocarbon era is not over soon: fossil fuel use might flatten from 2035, with oil and coal

in decline but gas use continuing to expand.
* Coal demand: peak expected in next 10y, with a rapid shift toward gas. Gas is a viable and

profitable alternative to coal.
*  Oil demand: expected to peak in the next 15-20y. Decline won’t be for lack of supply:

technological and economic competition for oil is coming, with a shift from oil-based transport
to electricity-based transport. The question is “when” rather than “if”.

*  Gas demand: will continue to grow to 2040, due to its affordability relative to other fuels,
technologies and policies.

* Electrification, particularly in buildings and road transport, underlies an acceleration of
electricity demand. Energy intensity is improving across regions and end-use sectors with the
switches to more efficient fuels and technologies. Strong improvements in economics of electric
vehicles trigger rapid uptake. In a disrupted case, electricity demand growth could be boosted to
2.9%/y.

* Renewables’ cost decline accelerates, out-competing new-built fossil capacity today and existing
capacity in 5-10 years causing electricity demand to grow four times faster than all other fuels.

* CCS & Nuclear can play a prominent role in the Energy Transition, but face much resistance from
communities. Technological, political and social constraints are the challenge.



https://energytransition.aapg.org/2018/About/About-the-Conference

Energy transition and Geology A New Era in Geoscience

AAPG Energy Transition Forum

Geosciences in the Energy transition.

https://energytransition.aapg.org/2018/About,”

PETROIEUM
_ _ _ . _ GEOLOGIST
Natural energy resources: a primary role for oil and mainly gas E&P- certainly until 2050 - s

2060. Crucial in CCS, geothermal and new energy solutions (technologies and concepts to
be developed;

OUESTIONARLE KNOWLEDGE

The 2050 2°c economy will generate a huge demand for new metals and minerals: +
200% for aluminum, iron, lead and nickel; +1000% for cobalt, lithium, manganese.
Challenge? Very little understanding of geology means huge demand for skill sets;

The mix of skills of a geoscientists is unique, particularly in managing data and solving
complex problems. There will be a need for multiskilled people, able to integrate
geological knowledge with IT, economy and social sciences. Geoscientists have much to
contribute because of way they think, used to dealing with complex environments, good
at systems thinking and without full data sets;

Universities need to proactively reinforce the message that petroleum/underground
geologists are still needed in the future; they need to adapt the curriculum and how the

profession is promoted;
The next generation is already hugely environmentally aware: important that senior

professionals/politicians inject optimism and empowerment into the next generation of
decision makers;

We have to develop the ability to speak easy and, more important, the ability to listen to
the requests and doubts of the local communities. This is the only way for a correct
dissemination.of knowledge:



https://energytransition.aapg.org/2018/About/About-the-Conference

Energy transition and Geology A New Era in Geoscience

AAPG Energy Transition Forum
enefgy

https://energytransition.aapg.org/2018/About,”
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Natural energy resources: a primary role for oil and mainly gas E&P— certainly until 2050 - s new r.::l

FROVIDED BY THOSE WITH

2060. CrUCiaI in CCS PESSRY N P R R ISR ST IS PR SR [ e QUESTIONABLE KNOWLEDGE
be developed; @
Mining .
The 2050 2°c econo . <C;:mate
. changes
200% for aluminum (isg fon il )
. erosion

Challenge? Very litt|
The mix of skills of .

Candshde )
Natural &=
< hazards m>

complex problems.
Informatlon
Technology

limendo
@il nostro
1 posto i lavoro.

¢
geological knowleds ( # E”ergy)
resources
contribute because L

lo mi laureo ¢ m‘ ““.
in geologia. o

at systems thinking

Universities need tc¢

_ _ @O@ Finance
geologists are still n M Communi-
profession is promo T

The next generatiol
professionals/politicie

decision makers;
We have to develop the ability to speak easy and, more important, the ability to listen to

the requests and doubts of the local communities. This is the only way for a correct
dissemination.of knowledge:



https://energytransition.aapg.org/2018/About/About-the-Conference

e JGHOSCIENCE OR THE FULRE IS

GQOSC.Q“ ces . n Geoscientists will Be crucial in meetlng society’s future challenges, be that - :? PU—'tN ETJQ.R 1

through the United Nations Sustainable Development Goals, the Paris Agreement . QEULDG Y
to avoid dangerous climate change, or through other important policies to & . -

the Changing protect the envirenment and ensure the availability of vital resources for all =

Geoscientists will be critical in: - | L R A - 1 ; e -
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infrastructure development, and carbon capture and storage technologies
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Le geoscienze saranno
fondamentali per:

Garantire |'accesso a
forniture idriche pulite e
sostenibili

Esplorare e produrre i
minerali critici necessari
per tecnologie pulite
come l'energia solare ed
eolica

Comprendere il
sottosuolo per sfruttare
O&G e lI'energia
geotermica; consentire
lo sviluppo di
infrastrutture sicure e di
tecnologie CCS

Mitigare i cambiamenti
climatici influenzando le
politiche governative
attraverso la
comprensione del
passato, la modellazione
di scenari futuri e degli
impatti climatici
sull'ambiente, sulla vita e
sugli eventi naturali

Geolo
- gy

'or
Global
Development

Genscientists will be crucial in meeting society’s future challenges, be that
through the United Matsons Sustainable Development Goals, the Paris Agn enent
to avoid |5aan|m s climate lhi u]E ar through other important poli ||e5tn

rotact the anvitaoment and eo<ics tha awnilahilitof wital gacources foc
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) Geosclentists will be (ritical e
+ Ensuring access to clean and sustainable water supplies

= Saurcing and extracting criticzl minerals needed for green technologies like
solar and wind pawer

= Understanding the subsurface to hamess geathermal energy, enable safe
infrastructure development, and carben capture and storage technologies

= Mitigating climate change and influencing governmental policy through
understanding past climates, madelling potential future outcomes and
understanding climate impacts on erwvironment, Livelihoods and natural hazards.
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CO2 emissions
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Global Carbon Budget

2019

mzmae futurerth =z WORP.®?

Global emissions of carbon dioxide from fossil
fuels and industry are expected to grow slowly
in 2019 due to a decline in global coal use.

The growth rate in 2019 is set to fall to 0.6%,
down from 2.1% in 2018.

This is due to declines in coal use in the
European Union and the United States, as well
as slower growth in coal use in China and India,
and overall weaker global economic growth.

The decline in coal use has been offset by
sustained growth in oil and natural gas.

www.globalcarbonproject.org/index.htm

References & methodology
www.earth-syst-sci-data.net/11/1783/2019/



https://www.globalcarbonproject.org/index.htm
https://www.earth-syst-sci-data.net/11/1783/2019/
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The global carbon cycle

Fossil CO; Biosphere Atmospheric CO; Ocean

. Anthropogenic fluxes
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Carbon emissions are partitioned among the atmosphere and carbon sinks on land and in the ocean

The “imbalance” between total emissions and total sinks reflects the gap in the understanding of the whole phenomenon

Balance of sources and sinks
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The global CO2 concentration increased from ~277ppm in 1750 to 407ppm in 2018 (up 46%)
2016 was the first full year with concentration above 400ppm

Atmospheric CO, concentration
Data: Scripps/NOAA-ESRL

Measured at Mauna Loa, Hawaii
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Global fossil CO2 emissions have risen steadily over the last decades & Show no sign of peaking
Fossil CO, emissions will likely be 62% higher in 2019 than the year of the 1% IPCC report in 1990

40 Gt _Global Fossil CO, Emissions

Projection 2019
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Top emitters: Fossil CO, Emissions

CARBON
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The top six emitters in 2018 covered 67% of global emissions

China 28%, United States 15%, EU28 9%, India 79, Russia 5%, and lapan 3%

Annual Fossil CO, Emissions: Top Six Emitters
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Top emitters: Fossil CO, Emissions per capita

Countries have a broad range of per capita emissions reflecting their national circumstances

Annual Fossil CO. Emissions: per capita (selected countries)
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CO2 emissions

GLOBAL

Global fossil CO2 emissions

Emissions by category from 2000 to 2018 electricity, heat, & energy (45%), industry (23%), national

growth rates indicated for the more recent period of transport (19%), international aviation and marine bunkers
2013 to 2018 (3.5%), remaining sectors (10%)

Global Annual Fossil CO, Emissions, 2000-18

Fossil CO, emissions by sector
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Flows from location of fossil fuel extraction to location of
consumption of goods and services

Flows from location of generation of emissions to
location of consumption of goods and services
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Geo-politica

Geo(grafia) politica

Geo(logia) politica

LEGENDA
® Rigassificatori

X\ Capacita di trasporto
(in miliardi di metri cubi I'anno) &~
== (Gas proveniente dall'Africa NORVEGIA /

== Gas proveniente dalla Russia Y -
e | B Nord Stream1 J
iy ) - . RUSSIA
;{‘ .';:- I-.) I“ | #
/ ) SVEZIA 1. P

== (as proveniente dall'Azerbaigian

== (Gas proventiente dal Mare del Nord

lNGHlLTér_gh'A'--

 Stream2
" (autorizzazione |
o " sospesa) '
e Swinoujscie
' POLONIA

Shannon
Sl |

Wilhelmshaven |
= ® i

South Hook 2 '_ ® Rotterdam
Isle of Grain g7 Zeebrugge
~ Dunkerque .
d. | s '_"

(Usa, Qatar e Nigeria)

L Montoi;-i : Blue Stream

Mugardos-® . Bilbao /|
7. SPAGNA o

FRANCIA
L Eas Pan[gagﬁ

TN . © LNGToscana.
Sines & * Barcelona 1
o ® Sagunto - Y

Huelva :

Porttﬂ N = Turkish Stream
Levante'. 3 -
ITALIA =4/

Ucraina

TURCHIA

® Cartagena \
GRECIA "

/ Green Stream %n N Corriere della Sera




Geo-politica Which EU Countries Import
LEGENDA the Most Russian Gas

® Rigassificatori Share of country’s natural gas

o imports from Russia, 2020
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Geo(logia) politica
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Due tipi di incertezze possono portare a grandi errori di
previsione di sistemi complessi: le incognite sconosciute
(unknown unknowns) e le incognite conosciute (known
unknowns).

Le prime, dette epistemiche, riguardano il fatto che nei sistemi
complessi ci sono piu variabili di quante se ne possano
considerare. Le seconde, dette stocastiche, si riferiscono alla
natura intrinsecamente non lineare di molti sistemi complessi,
tra cui i|sistemi energetici.

Gli eventi che portano ai primi tipi di érrori-sano definiti “cigni
neri” (black swan), quelli che portano ai secondi sono invece
definiti “cigni morenti” (dying swan).

(Alberto Clo)
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