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Implicazioni socio-economiche

1) Il dividendo multiplo delle rinnovabili e il loro 
sviluppo

2) Impatto sullo sviluppo locale
a) Crescita
b) Occupazione
c) Indotto
d) Competitività

3) Sostenibilità
4) Accettabilità sociale
5) Ambiente 
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C H A P T E R  2

The 11.3% of electricity produced 
from wind, solar, biomass and 
waste-to-energy, geothermal, 
small hydro and marine meant 
that the world’s power system 
emitted 1.7 gigatonnes of CO2 
fewer than it would have done if 
none of that renewables capacity 
existed.10 In plain speak, the world’s 
problem with emissions would be 
significantly worse if these green 
power assets had not been built.

Figure 24, however, confirms that 
countries are continuing to add coal- 
and gas-fired capacity as well as 
zero-carbon plants. In 2016, as well 
as 138.5GW of ‘new renewables’, 
the world’s fleet of large hydro-
electric dams of more than 50MW 
increased by an estimated 15GW, 
and its stock of nuclear plants by 
10GW – making the zero-carbon 
net addition 163GW.11 

The total capacity of coal-fired 
power stations meanwhile went 
up by 54GW, and that of gas-
fired generators by 37GW. In fact, 
both these numbers are more 
complicated than they look at 
first sight, because they are net 
figures, representing the difference 
between the new assets coming on 
stream in 2016 and old ones being 
shut down. Bloomberg New Energy 
Finance estimates that the world 
commissioned some 87GW of coal 
plants, and decommissioned 33GW, 
in 2016 – with, in general, most of the 
new coal assets being in developing 
countries and most of the closures 
in developed economies.

FIGURE 23. RENEWABLE POWER GENERATION AND CAPACITY 
AS A SHARE OF GLOBAL POWER, 2007-2016, %

Renewables figure excludes large hydro. Capacity and generation based on 
Bloomberg New Energy Finance totals
Source: Bloomberg New Energy Finance

FIGURE 24. NET POWER GENERATING CAPACITY ADDED IN 2016 
BY MAIN TECHNOLOGY, GW

Source: Bloomberg New Energy Finance

10  This is estimated by taking the International Energy Agency’s figure for world power sector emissions in 2014, extrapolating that to 2016 using 
the IEA’s World Energy Outlook forecast for emissions growth per year to 2020, to give a figure of 13,395Mt. Then we assume that the 11.3% of 
generation met by renewables last year was instead met by the same generating mix as the remaining 88.7%. If that was the case, total power 
sector emissions would have been 15,101Mt. Therefore, the emissions avoided through renewables excluding large hydro totalled 15,101 minus 
13,395, or 1,706Mt.

11  Note that the figures in Figure 24 do not give exactly the 55.3% number in Figure 23 for renewable energy excluding large hydro as a 
share of total additions. This is because included in the arithmetic for Figure 23, but not shown in Figure 24, is a 9GW reduction in oil-fired 
generating plant.

Le rinnovabili escluso il 
grande idroelettrico
costituiscono ormai 
oltre il 50% (55,3 nel 
2016) della capacità di 
generazione di energia 
aggiunta ogni anno
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delle rinnovabili a livello internazionale
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It also shows the importance of China 
to global investment. The world’s 
most populous country committed 
$78.3 billion to renewables last year, 
but this was down 32% on 2015’s 
record, reflecting a combination 
of lower costs per MW and a dip 
in activity as grids concentrated on 
integrating capacity already built 
and after the previous feed-in tariff 
expired in mid-year. US investment 
fell 10% in 2016 to $46.4 billion (see 
Chapter 1 for detailed analysis). This 
was in line with its average for the 
previous five years.

One of the surprises of 2016 
was that developed economies 
regained their lead over developing 
countries in renewables investment 
(see Figure 4). Both groups saw 
a fall in the value of financings, 
but the developing economy total 
dropped more sharply, by 30%, to 
$116.6 billion. Not every developing 
country saw investment falter 
– India was firm at $9.7 billion, 
and Jordan saw a 148% jump to 
$1.2 billion, but the $37.1 billion 
drop in China dwarfed everything 
else. The richer countries suffered 
a 14% fall in investment to 
$125 billion, with falling PV costs 
and weaker activity in Japanese 
solar two of the main factors.

Figure 5 highlights the way 
renewable energy investment 
continues to be dominated by 
just two sectors – solar and wind. 
Both suffered declines in dollar 
investment in 2016, solar down 34% 
to $113.7 billion and wind down 
9% to $112.5 billion. The smaller 
sectors had mixed fortunes last year, 
geothermal seeing a 17% increase 
to $2.7 billion, while biomass and 
waste marked time at $6.8 billion 

and small hydro at $3.5 billion. Biofuels fell 37% 
to $2.2 billion, its lowest figure during the whole 
2004-16 period and only 8% of its 2006 peak.

E X E C U T I V E  S U M M A R Y

FIGURE 4. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY: 
DEVELOPED V DEVELOPING COUNTRIES, 2004-2016, $BN

New investment volume adjusts for re-invested equity. Total values include estimates for 
undisclosed deals. Developed country volumes are based on OECD countries excluding 
Mexico, Chile, and Turkey
Source: UN Environment, Bloomberg New Energy Finance

FIGURE 5. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY 
BY SECTOR, 2016, AND GROWTH ON 2015, $BN

New investment volume adjusts for re-invested equity. Total values include 
estimates for undisclosed deals
Source: UN Environment, Bloomberg New Energy Finance
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INVESTMENT BY TYPE OF ECONOMY

n  Sharply contrasting trends were seen in renewable energy investment last year, between types of 
economy, regions and individual countries, although the impact of lower costs for wind and solar was 
felt everywhere.

n  Dollar investment in developed economies fell by 14% to $125 billion in 2016, some 52% of the world 
total, with a 10% decline in the US, a 3% increase in Europe, and a 56% drop in Japan. 

n  The ‘big three’ developing economies of China, India and Brazil saw a combined 28% setback in dollar 
investment to $94.7 billion, but this disguises different trends in each. China was down by almost a 
third, Brazil 4% lower and India held steady.

n  ‘Other developing countries’ saw a significant reverse (of 37% to $21.9 billion) in investment in 2016. 
Delays in policy support afflicted South Africa, Mexico and Brazil, while project timing issues limited 
dollar commitments in Morocco, Chile and Pakistan. However, there was higher investment in some 
other countries, with Jordan one of the star performers. 

n  Among the developing nations pursuing policies that could lead to increasing renewables investment 
in 2017 and beyond were India, Argentina, Egypt and United Arab Emirates. 

DEVELOPED VERSUS  
DEVELOPING ECONOMIIES

If 2015 was the year that developing 
economies spectacularly overtook 
developed countries in terms of 
total investment in renewable 
energy excluding large hydro, 
then 2016 was the year that they 
unexpectedly lost that lead. As 
Figure 4 in the Executive Summary 
of this report shows, investment 
in developing countries dropped 
by 30% last year to $116.6 billion, 
while that in the richer nations fell 
14% to $125 billion.7

A slightly different view of the 
split is presented in Figure 10. 
This divides developing countries 
into the ‘big three’ of China, India 
and Brazil on the one hand, and 
the remainder on the other. It 
highlights just how important the 

7 In this report, developing economies are defined as non-OECD countries plus Turkey, Chile and Mexico.

FIGURE 10. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY: 
SPLIT BY TYPE OF ECONOMY, 2004-2016, $BN

New investment volume adjusts for re-invested equity. Total values include estimates for 
undisclosed deals. Developed country volumes are based on OECD countries excluding 
Mexico, Chile, and Turkey
Source: UN Environment, Bloomberg New Energy Finance

I paesi non sviluppati 
e in particolare 
i BRICS 
contribuiscono 
sempre di più
alla crescita delle 
rinnovabili
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MAIN CENTRES

Renewable energy investment in 2016 showed 
contrasting trends between regions, and between 
the leading countries. Figure 12 shows the trends 
over the last 13 years in each of the regions. The US 
continued to be a strong centre for investment, its 
figure of $46.4 billion being roughly in line with its 
average since 2011, albeit 10% down on 
the 2015 record.

China was again the biggest location 
for dollar commitments, but its total of 
$78.3 billion was down 32% from 2015 
and the lowest since 2013. This broke a 12-
year sequence of rising investment year-
by-year. India, arguably one of the most 
exciting markets for the next few years, 
recorded $9.7 billion in 2016, no more 
than on a par with 2015 and its average 
since 2010. Brazil bumps along from year 
to year in Figure 12 without much sign of 
an upward trend, and in fact last year’s 
figure of $6.8 billion was down 4% and 
the second-lowest since 2006.

The chart shows that investment in 
Europe has stabilised in recent years after 
falling from peaks above $100 billion per 
year during the German and Italian solar 

booms of 2010-11. In 2016, it totalled $59.8 billion, 
up 3% on the previous year, with financing of 
offshore wind projects and the new equity raised 
by Innogy as it floated on the Frankfurt stock 
market two of the main features. See more on 
Innogy’s share issue in Chapter 7.

C H A P T E R  1

FIGURE 12. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY BY REGION, 2004-2016, $BN

New investment volume adjusts for re-invested equity. Total values include estimates for undisclosed deals
Source: UN Environment, Bloomberg New Energy Finance

FIGURE 13. GLOBAL NEW INVESTMENT IN RENEWABLE 
ENERGY BY REGION, 2016, $BN

New investment volume adjusts for re-invested equity. 
Total values include estimates for undisclosed deals
Source: UN Environment, Bloomberg New Energy Finance
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Figure 14 breaks down the picture 
into the 10 leading countries for 
investment in 2016. The top seven 
are in the same order as in 2015, 
except that Japan’s sharp fall in 
dollars committed pushes it from 
third, down below the UK into 
fourth place. All of those top 
seven saw lower investment last 
year than in the previous year, 
other than India, where it was 
steady. However, the size of the 
drops varied greatly, with the UK 
and Brazil down less than 5% at 
one extreme and China and Japan 
both down more than 30% at the 
other. The bottom three places 
of the top 10 changed radically 
in 2016, with Chile, South Africa 
and Canada dropping out, to be 
replaced by Australia, Belgium 
and France.

DEVELOPED ECONOMIES

The US has been in the top two or three countries 
for renewable energy investment ever since 2004. 
It was the largest of all in 2011, the peak year for 
the Obama administration’s ‘green stimulus’ – as 
programmes such as the Treasury grant scheme 
and the federal loan guarantee reached expiry. 
Last year saw no abrupt change in this trend, with 
US financings down 10% at $46.4 billion but above 
the equivalent outturns for 2013 and 2014.

Figure 15 shows the split by sector and by type 
of investment. US renewable energy investment 
tends to be more diverse than that of most other 
countries and regions, with strong showings by 
public markets, venture capital and private equity, 
and small-scale projects, as well as by utility-scale 
asset finance. In 2016, there was strong growth 
in small distributed capacity investment, with 
$13.1 billion of rooftop and other small PV projects 
going ahead, up 33% on 2015.

Utility-scale asset finance was down just 2% at 
$29.8 billion, with wind and solar each contributing 
$14.7 billion. The five-year extension to the 
Production Tax Credit for wind and the Investment 
Tax Credit for solar, agreed unexpectedly in 

The Middle East and Africa last year had its lowest 
level of renewables investment since 2011, the latest 
figure, of $7.7 billion, being some 32% below 2015. As 
described below, much of this dip was due to pauses 
in financing in both South Africa and Morocco.

The other two regions in Figure 12 both saw sudden 
interruptions in 2016 to previously strong growth 
trends. The Americas excluding the US and Brazil 
suffered a 54% slump in investment to $6.1 billion, 
its lowest for nine years, while Asia-Oceania 
excluding China and India had a 42% setback to 
$26.8 billion, its weakest figure since 2011. As 
described below, several Western Hemisphere 
countries had fewer financings in 2016, including 
Canada, Mexico, Uruguay and Chile, for different 
reasons. A sharp drop in Japan was the dominant 
reason for the reduction in investment in ASOC 
(Asia Oceania) excluding China and India.

The relative shares of the main regions in global 
investment in 2016 are shown in Figure 13. China 
accounted for 32% of all financings of renewable 
energy excluding large hydro, and Europe 25%. The 
US was another 19% and Asia-Oceania excluding 
China and India was 11%. India, Other Americas, 
Brazil and Middle East and Africa made up 4%, 3%, 
3% and 3% respectively.

FIGURE 14. NEW INVESTMENT IN RENEWABLE ENERGY BY 
COUNTRY AND ASSET CLASS, 2016, AND GROWTH ON 2015, $BN

Top 10 countries. *Asset finance volume adjusts for re-invested equity. Includes 
corporate and government R&D
Source: UN Environment, Bloomberg New Energy Finance
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That brings us to the second 
patch of brightness in 2013. 
The year brought a trickle of 
significant projects – many of 
them in Latin America but others 
in the Middle East and Africa – 
in which hundreds of millions of 
dollars’ worth of investment was 
being made in wind and solar 
without any subsidy support. 
Hydro-electric has for decades 
competed head-on with coal and 
gas. Now, in an increasing number 
of locations – generally those with 
strong wind resource or sunshine, 
an expanding need for power 
and no cheap indigenous fossil 
fuel reserves – wind and solar are 
doing the same.

The third shaft of light for 
renewables in 2013 came from 
investors themselves. After a four-
and-a-half-year bear market in 
clean energy stocks that brought 
share prices down by a total of 
78%, the WilderHill New Energy 
Global Innovation Index, or NEX, 
bottomed out in July 2012. This 
bottoming developed into a 
strong rally during 2013, with 
the NEX, which tracked 96 clean 
energy stocks worldwide last year, 
gaining 54%. The improved share 
price performance took place 
as many companies in the solar 
and wind manufacturing chains 
moved back towards profitability 
after the painful period of over-
capacity and corporate distress 
in 2011-12. The impact of this on 
public market investment flows is 
examined in Chapter 7.

There has also been a deepening 
in the involvement of long-term 
investors such as pension funds, 
insurance companies, wealth managers and 
private individuals in the equity and debt of wind 
and solar projects. This process is at a relatively 
early stage, and renewable energy still makes 

FIGURE 4. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY: 
DEVELOPED V DEVELOPING COUNTRIES, 2004-2013, $BN

New investment volume adjusts for re-invested equity.  Total values include estimates 
for undisclosed deals. Developed volumes are based on OECD countries excluding 
Mexico, Chile, and Turkey.
Source: UNEP, Bloomberg New Energy Finance

FIGURE 5. GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY BY 
SECTOR, 2013, AND GROWTH ON 2012, $BN 

New investment volume adjusts for re-invested equity.  Total values include estimates 
for undisclosed deals.
Source: UNEP, Bloomberg New Energy Finance

up only a tiny fraction, for instance, of pension 
fund assets. Both the developments of 2013 and 
some of the remaining obstacles are discussed in 
Chapter 4. 
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Solare ed eolico (in 
crescita relativa 
nell’ultimo anno) 
fanno la parte del 
leone

Osservando tutte le fonti rinnovabili 
nel loro complesso, IRENA documenta 
un incremento nella potenza installata 
pari a 167 GW, all’interno dei quali la 
geotermia registra una crescita pari a 
644 MW. La potenza geotermica 
installata passa dunque dai 12.249 MW 
installati a fine 2016 ai 12.894 MW 
documentati a fine 2017 (+5,3%).



8

Confronto con altre rinnovabili

Un’analisi comparativa di Evans (Renewable and 
Sustainable Energy Reviews, 2008) avevano mostrato che 
la geotermia era la meno appetibile delle rinnovabili 
rispetto ad una serie di variabili:
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11Analisi sintetica dei dati elettrici più rappresentativi dell’anno 2016

FIGURA 2 – PRODUZIONE RINNOVABILE/TRADIZIONALE (TWh) / DOMANDA (%)
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Fonte: Terna

L’interscambio con l’estero nel 2016 ha garantito un apporto di energia elettrica pari a 37,0TWh che 
rappresenta il saldo tra i 43,2TWh di energia importata e i 6,2TWh di energia esportata.
Osservando il saldo Import-Export (Figura 3) però, nonostante la significativa riduzione delle importazioni 
(-15,1%) che vede tra le altre cause il calo dell’energia elettrica importata dalla Francia negli ultimi mesi 
dell’anno, si continua a percepire la dipendenza del nostro Paese dalle importazioni di energia elettrica dai 
Paesi confinanti. Per questo si sta attuando una politica di investimento per lo sviluppo di nuovi asset di 
trasporto (cavo Italia-Montenegro, Italia-Francia) ed è oramai è da considerarsi a regime il collegamento 
con Malta utilizzato in particolare lato esportazioni che passa da 1TWh del 2015 a 1,5TWh nel 2016.

Italia: produzione rinnovabili vs tradizionali
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FIGURA 36 – PRODUZIONE RINNOVABILE DISTINTA PER FONTE (TWh)
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Dal 2008 la produzione da fonti rinnovabili ha segnato molti primati; la sua composizione regionale 
(Figura 37) ci mostra come il nord rappresenti la parte più ‘green’ del nostro paese; alcune regioni del 
centro e del sud Italia, nonostante producano meno energia da fonti rinnovabili rispetto al resto del paese, 
con essa coprono gran parte della loro domanda.

Italia: dinamica mix rinnovabili
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a b s t r a c t

The present study investigates renewable energy analyzing the last twenty years of worldwide scientific
production and the dynamics of interest around relevant policies in this direction. Based on a review on
the role of knowledge development in technology transitions, we coupled bibliometric and expert debate
approaches to provide decision makers with a sound analysis of thematic and regional trends in the field.
Results show that the level of activity of researchers in the field of solar energy is somewhat contrasted
only by biomass and wind energy. Despite countries being embedded in a global virtual network,
geographical differences still arise: while North America and Europe show isomorphism of national
communities and a high diversification of vertical foci, emerging research communities (e.g. BRICS
countries) reflect market strategies (e.g. China) and the natural environment (e.g. Brazil) with a higher
directionality of researches.

Our findings provide an overall picture on world-wide development of competences as a relevant
variable which policy makers should ideally consider in detail when setting integrated research, in-
dustrial and energy policies and strategies.

! 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Technological trends in the field of renewable energy sources
(RESs) have been object of interest of analysts ever since the early
discussions on sustainable development [1]. Among all drivers,
scientific production (i.e. manuscripts published in peer reviewed
scientific journals) is the most prominent on driving technology
transitions. Indeed, scientific production informs those policies that
are subject to an increasing integration between R&D and tech-
nology transitions at national level and that are determined by the
energy, environmental and socio-economic dimensions [2,3].
Knowledge development in the field of RESs is also a key aspect in
sustainability transition studies [4], a growing field of research that
includes transition management [5e7], strategic niche manage-
ment [8e10], multi-level perspective on sociotechnical transitions
[11e13], and technological innovation systems [14e16]. Researches

from all these theoretical perspectives could benefit from
comprehensive bibliometric analyses of sectorial scientific outputs.

Although bibliometric maps and expert knowledge present
some limitations, bibliometric maps can support experts in
improving their knowledge of a certain domain [17,18]. Biblio-
metrics, the set of methods to quantitatively analyze scientific and
technology literature, provide researchers (as well as public and
private decision makers) measurements that can help (i) under-
stand complex dynamics including, for example, the needs for
balancing demand pull measures and direct public support towards
challenging energy targets [19], (ii) forecast the productivity of
national investments [20] and (iii) take strategic decisions for
strengthening national innovation systems [21]. In that, a world-
wide perspective can help capture changes occurring over time in
the setting of knowledge generation and knowledge sharing and
which influence the selection environments of technological tra-
jectories [22].

Unfortunately, despite their relevance, scientific productions in
the field of RESs are hardly ever analyzed longitudinally as a whole
[23,24]. Manzano-Agugliaro et al. [25]made a first attempt to tackle
the issue through a literature review, thus favouring logical con-
nections over the comprehensiveness of the representation.
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«Vengo da un Paese che per secoli è stato tra i più poveri d’Europa – ha 
detto a Firenze recentemente Grímsson presidente dal 1996 al 2016 
dell’Islanda – ma che negli ultimi 60 anni è stato in grado di portare avanti 
un processo di sviluppo per la prosperità economica e il benessere sociale. 
Una trasformazione straordinaria vissuta in pieno dalla mia generazione, 
cresciuta in un Paese dipendente all’80% dalle importazioni di carbone e 
petrolio; negli ultimi decenni ci siamo dedicati invece esclusivamente allo 
sviluppo delle energie pulite, in primis la geotermia». «Il settore geotermico 
è diverso dagli altri settori energetici – ha dettagliato l’ex presidente 
islandese – perché consente una grande diversificazione, importante per 
aumentare il benessere sociale di una nazione. Vi invito a visitare il mio 
Paese, in pochi giorni potrete rendervi conto delle attività economiche rese 
possibili dalla geotermia: oggi convogliamo l’energia geotermica nelle città 
tramite reti molto estese di teleriscaldamento; coltiviamo in serre prodotti 
agricoli prima al di fuori della nostra portata e abbiamo promosso lo 
sviluppo di importanti attività turistiche». 

2a) Impatto sullo sviluppo: il caso dell’Islanda



2a) Impatto sullo sviluppo i numeri italiani

Relativamente ai risultati economici e occupazionali 
dello sviluppo delle rinnovabili elettriche nel 2016, 

all’energia geotermica il GSE imputa spese di 
esercizio e manutenzione (O&M) pari a 52 milioni 

di euro; un valore aggiunto pari a 40 milioni di 
euro; 689 occupati permanenti tra diretti e indiretti, 

contabilizzati come ULA (Unità Lavoro Anno).

Ben più significativi sono  i valori attribuibili alle 
“Pompe di calore (aerotermiche, idrotermiche e 

geotermiche)”, che mostrano 2.148 milioni di euro in 
investimenti, 2.922 milioni di euro in spese O&M, 
3.300 milioni di euro in valore aggiunto, 20.937 

occupati diretti+indiretti temporanei (ULA), 10.592 
occupati diretti+indiretti permanenti (ULA).
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Table 1. Estimated Direct and Indirect Jobs in Renewable Energy, by Country and Technology

Note: Figures provided in the table are the result of a comprehensive review of primary (national entities such as ministries, statistical agencies, etc.) and secondary  
(regional and global studies) data sources and represent an ongoing effort to update and refine available knowledge. Totals may not add up due to rounding.
a Power and heat applications (in the case of geothermal energy in the EU, 110,000 jobs in heat pumps also are included). b Although 10 MW is often used as a  
threshold, definitions are inconsistent across countries. c About 238,300 jobs in sugar cane and 174,600 in ethanol processing in 2015; also includes rough estimate  
of 200,000 indirect jobs in equipment manufacturing in 2015, and 169,900 jobs in biodiesel in 2016. d Equipment manufacturing and installation jobs. e Based on  
employment factor calculations for biomass power and CHP. f Includes 222,500 jobs for ethanol and about 61,100 jobs for biodiesel in 2016. g Traditional biomass  
is not included. h The total for ‘World’ is calculated by adding the individual totals of the technologies, with 4,870 jobs in ocean energy, 16,400 jobs in renewable  
municipal and industrial waste and 14,500 jobs in miscellaneous which are not broken down by technology. i All EU data are from 2015, except for wind energy jobs  
data for Finland and Netherlands, which was available for 2016. The two major EU countries are represented individually. j Includes 7,700 jobs in publicly funded  
R&D and administration, not broken down by technology. k Includes 13,550 jobs in renewable municipal and industrial waste and 1,000 jobs in ocean energy.  
l Direct jobs only.

Source: IRENA

World China Brazil United 
States India Japan Bang- 

ladesh
European Unioni

Germany France Rest of EU
THOUSAND JOB S

  Solar PV 3,095 1,962 4 241.9 121 302 140 31.6 16 67

  Liquid biofuels 1,724 51 783c 283.7f 35 3 22.8 22 48

  Wind power 1,155 509 32.4 102.5 60.5 5 0.33 142.9 22 165

  Solar heating/  
      cooling 828 690 43.4d 13 13.8 0.7 9.9 5.5 20

  Solid biomassa, g 723 180 79.7e 58 45.4 50 238

  Biogas 333 145 7 85 15 45 4.4 15

  Hydropower  
      (small-scale)b 211 95 11.5 9.3l 12 5 6.7 4 35

Geothermal 
energy a 182 35 2 17.3 37.5 62

  CSP 23 11 5.2 0.7 3

Total 8,305h 3,643 875.9 777.3 385 313 162.3 334j 162 667k

  Hydropower  
      (large-scale)b 1,519 312 183 28 236 18 6 9 46

Total (including  
large-scale hydropower) 9,824 3,955 1,058 806 621 330 162 340 171 714
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2b) L’occupazione 
nelle rinnovabili e 
nella geotermia

a livello mondiale



Occupati nelle rinnovabili a livello globale 
meno di dieci anni fa 



In termini di incentivi all’energia geotermica sono stati 
dedicati 147 milioni di euro su un totale di 14,195 miliardi di 
euro e a fronte di contributi pari - ad esempio - a 7,144 miliardi 
di euro per il fotovoltaico

Per quanto riguarda le ricadute occupazionali della geotermia in 
Italia si stima che gli occupati permanenti nella fase di esercizio 
e manutenzione degli impianti siano circa 38.000 nel settore 
delle rinnovabili elettriche e circa 34.000 nel settore 
delle rinnovabili termiche. Per quanto riguarda, invece, 
i lavoratori temporanei, quelli che sono stati impiegati nel corso 
del 2017 per l'installazione di nuovi impianti, si stima che siano 
16.000 nel settore elettrico e 31.000 per il settore 
termico (installazione di pompe di calore, stufe e termocamini e 
solare termico).



2c) L’indotto: il turismo

La geotermia e il «Caso Islanda» 
L'Islanda è il primo paese al mondo ad essere totalmente alimentato per 
energia elettrica e riscaldamento e .....deve alla geotermia l'esistenza 
della sua di gran lunga più frequentata attrazione turistica, la Blue 
Lagoon dai fluidi estratti da una grande centrale geotermica. Un virtuoso 
esempio di coesistenza tra energia, ambiente e turismo 

«Ogni anno 1 milione di visitatori arriva 
alla Laguna Blu, pagando un biglietto da 
40€ per fare il bagno nell’acqua calda 
derivante da un impianto geotermico».

Per il 2017, come avvenuto nel 2016, vi 
sono stati oltre 60mila accessi ai 
territori geotermici, che stanno sta 
diventando sempre di più un’attrazio-
ne turistica e culturale per scuole, 
gruppi, turisti e visitatori provenienti 
dall’Italia e da molte parti del mondo.



20

Impatto socio-economico degli impianti

Indagini dell’IRPET hanno mostrato negli anni passati 
che:

Con riferimento all’apparato produttivo, all’impiego del 
fattore lavoro, ma anche con riguardo alle presenze 
turistiche e alla popolazione residente, le aree in cui si 
insediano impianti geotermici mostrano dinamiche del 
tutto in linea con le altre aree ad esse omogenee. 
Sviluppi positivi più dinamici sono ascrivibili a particolari 
caratteristiche della struttura produttiva dei territori o alla 
loro prossimità con territori più sviluppati.

Amiata grossetano
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Fig. 7/a-b:Fumarole e primo pozzo geotermico (SM-1) 
nel settore della Laguna Colorada detto Sol de Mañana. 
Come mostra il cartello, il pozzo (SM-1) è a 4351 m ed  
ha una profondità di 1130 m. 
 

b) Cile (Cerro Pabellόn) 
Notizie su questo campo, sviluppato dall’Enel 
tramite la sua filiale cilena Geotérmica del Norte, 
sono state date in diversi numeri del Notiziario, 
tra cui l’ultima nel n.43-44 (Marzo 2016, pp. 23-24). 
Rimandando ad esse per un inquadramento generale 
della situazione del campo e dei lavori svolti, basta 
ricordare che la centrale è costituita da due unità a 
ciclo binario da 24 MWe cadauna che producono 
340 milioni di kWh/anno, con reiniezione totale del 
fluido estratto, ed emissioni evitate in atmosfera di 
166.000 tonnellate di CO2 all’anno. L’energia 
elettrica prodotta viene trasmessa con una linea di 
75 km a 220 kV fino alla sottostazione di El Abra, nei 
pressi della città di Calama, da dove alimenta la vicina 
miniera di rame, una delle più grandi del mondo. 
 

L’inaugurazione ufficiale dell’impianto è stata fatta 
il 22/9/2017 dalla Presidente del Cile Michelle 
Bachelet alla presenza dei Ministri dell’Energia 
e dell’Ambiente e con la partecipazione dei vertici 
dell’Enel (F. Starace) e dell’Enap/Empresa Nacional 
de Petroleo (M. Tokman), nonché di diversi alti 

funzionari, autorità locali, ed esperti cileni ed italiani. 
In quella occasione, per le sue caratteristiche di 
compatibilità ambientale molto avanzate, il ministro 
per l’Ambiente ha assegnato alla centrale in parola 
il più prestigioso riconoscimento cileno nel settore, 
e cioè il Sello de Excelencia en la Gestiόn de Gases 
de Efecto Invernadero (Attestato di eccellenza 
nella gestione dei gas ad effetto serra). 
 

Oltre ad essere l’impianto ubicato a maggiore 
altezza del mondo (4500 m), quello in parola (Fig. 8) 
è ora anche l’unica centrale geotermica insignita 
di un così alto riconoscimento. 
 

 
 

Fig. 8: La centrale geotermica di Cerro Pabellón , Cile 
 

Fonti: http://www.enel.com/es/medios/press/d201709-enel-andenap-
inaugurate-south-americas-first-geothermal-power-plant-cerro- pabellon ; 
IGA News n. 109, Dic. 2017, pp 13-14. 
 

c) Honduras (Platanares)   
Le ricerche e l’impostazione di un progetto di 
sviluppo per produrre energia geotermoelettrica 
nella zona di Platanares risalgono alla metà degli 
anni ’80 del secolo scorso, e furono effettuate con 
finanziamento dell’UNDP delle Nazioni Unite, 
e con la partecipazione di esperti italiani. 
Seguirono altre ricerche e la perforazione di tre 
pozzi poco profondi che confermarono la presenza di 
un serbatoio di acqua a temperatura di 160-210 °C, 
idonea a produrre energia elettrica con impianti 
a ciclo binario. Successivamente ancora (nel 2013) 
i diritti di sfruttamento del campo furono acquisiti 
dalla Ormat, che cominciò ad esercitarli attraverso 
la sua affiliata in Honduras Geotermica Platanares 
SA (nota come Geoplatanares). Per notizie più 
dettagliate sulle attività iniziali di sviluppo della 
zona, si rimanda al notiziario UGI n. 37 (pp. 
12-13; Dic. 2013).  
Le ulteriori ricerche e pozzi di maggiore profondità 
effettuati negli ultimi 4 anni hanno confermato 
l’interesse della zona per la produzione di energia 
geotermoelettrica, ed hanno anzi consentito di 

Cerro Cabellon in Cile

2d) Competitività

La Geotermia nel mondo 
negli ultimi anni, come evidenzia il colore blu del diagramma, le nuove 
centrali geotermiche nel mondo sono prevalentemente a «ciclo 
binario» 

I Cicli 
binari



Le pompe di calore in termini di valore nei 
diversi Paesi
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3) Impatto socio-economico e sostenibilità
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Grazie per l’attenzione


