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The energy transition has not been blocked by the pandemic. As a matter of fact, 
it has accelerated some of the trends that were already underway and that will 
usher us into the future. It has been a complicated period. The health emergency 
has forced us to react and devise strategies for economic recovery, as well as to 
i\Õ\Zk�fe�k_\�Zlckli\�Xe[�g_`cfjfg_p�k_Xk�n`cc�le[\ic`\�k_\�Zfd`e^�[\ZX[\j%�Efn#�
our challenge is to forge the current standards of well-being with the energy tran-
j`k`fe�Xe[�j_`]k�]ifd�Ôe`k\�Xe[�ZfeZ\ekiXk\[�jfliZ\j��^Xj�Xe[�f`c �k_Xk�gif[lZ\�
emissions to sources that are available around the world. Renewables. According 
to a new IEA Report, nearly 90% of the increase in global energy capacity in 2020 
_Xj�Y\\e�gif[lZ\[�Yp�i\e\nXYc\�jfliZ\j#�Xe[�k_`j�Ô^li\�n`cc�`eZi\Xj\�]lik_\i�`e�
2021. The energy capacity of China and the United States will increase by 30% 
this year thanks to green sources, especially solar and wind energy; while next 
year, India and Europe are expected to experience the greatest increase in terms 
of energy capacity produced from renewables. This new issue of Energy Journal 
analyzes the energy transition that is underway and focuses on the scenarios, te-
chnology, and government policy of countries that are promoting green initiatives 
Xe[�XccfZXk`e^�]le[j�kf�Ô^_k�Zc̀ dXk\�Z_Xe^\%�?fn\m\i#�Xj�n`e[�Xe[�jfcXi�\e\i^p�
are variable and more uncertain than conventional sources, it will be necessary to 
modify energy system planning and operations to achieve these objectives. As we 
have already pointed out various times, the sudden increase in generation from 
non-programmable resources over the past twenty years will require an even grea-
k\i�Õ\o`Y`c̀ kp�f]�k_\�\c\Zki`Z`kp�jpjk\d�`e�k_\�]lkli\%

In this issue, the “Future & Technology” Section reports on how CESI, in order to 
^lXiXek\\�\]ÔZ`\eZp�Xe[�i\c`XY`c`kp�kf�k_\�j\Zkfi#�`j�cffb`e^�kf�k_\�]lkli\�Yp�Zfek`-
el`e^�kf�\ei`Z_�`kj�jpjk\d�Õ\o`Y`c`kp�k\jk`e^�XZk`m`k`\j�Xe[�Zfe[lZk`e^�k_\�`dgXZk�
analyses and conformity studies required to integrate VRES into transmission 
jpjk\dj%�K_`j�i\Õ\Zkj�X�e\n�XggifXZ_�k_Xk�n`cc�Xccfn�lj�kf�XZ_`\m\�fli�Zc`\ekjË�
objectives thanks to cutting-edge resources and high-level skills. In terms of te-
chnology and future, we also look at the project analysis developed by CESI and 
<E<C�]fi�k_\�[\m\cfgd\ek�f]�Xe�`dgfikXek� `ek\iZfee\Zk`fe�jpjk\d�`e�X�iXk_\i�
complex geographical context between Chile and Argentina.

Fli�Kfg�Jkfip�X[[i\jj\j�_fn#�`e�k_\�Ôijk�j\d\jk\i�)')'#�i\e\nXYc\j�^X`e\[�Xe�
edge on fossil fuels in Europe, where wind, solar, hydroelectric, and bioenergy ge-
nerated 40% of the electricity consumed by the 27 EU member states, compared 
to the 34% produced from fossil fuels.

In the “Industries & Countries” Section, we look not only at Europe, but also study 
China, the United States, and the many other countries that are shifting their ener-
gy systems towards renewables. Indeed, notwithstanding the abrupt slowdown 
caused by the economic emergency, in 2025, renewables will be the greatest global 
jfliZ\�f]�\c\Zki`Z`kp�^\e\iXk`fe#�\e[`e^�ZfXcËj�Ô]kp$p\Xi�ile�Xj�k_\�dX`e�jfliZ\�f]�
energy. Moreover, in an article entitled “Timeless Energy,” we address how hu-
mans have always had to face the same issue: how to obtain the most energy from 
available resources. Thanks to a series of studies and reports, we will learn how, 
in the last decade, the world has been addressing the new energy transition. In 
ÈFg`e`fej#É�n\�i\m`\n�k_\�`[\Xj�f]�?Xej�9ilpe`eZbo#�<o\Zlk`m\�;`i\Zkfi�f]�k_\�
<lifg\Xe�<em`ifed\ek�8^\eZp#�X�gifd`e\ek�Ô^li\�`e�k_\�[\YXk\�fe�k_\�i\cXk`fej�
between environmental impact, use of resources, and climate change.

8cfe^�n`k_�k_\�[iXdXk`Z�\]]\Zkj�f]�k_\�gXe[\d`Z#�knf�i\Z\ek�\m\ekj�_Xm\�`eÕl\e-
ced geopolitical strategies related to energy. Speaking about the European Green 
;\Xc�`e�_\i�J\gk\dY\i�jg\\Z_�fe�k_\�JkXk\�f]�k_\�Le`fe#�LijlcX�mfe�[\i�C\p\e�[`[�
not hesitate to emphasize the fundamental importance of the energy transition, at 
a time when public opinion is far more captivated by the Covid-19 emergency than 
the climate one. “We need to act better and more rapidly in order to become the 
Ôijk�q\if�Zc`dXk\�̀ dgXZk�Zfek`e\ek�Yp�)','#É�k_\�<L�Gi\j`[\ek�[\ZcXi\[%�K_\�fk_\i�
g`mfkXc�\m\ek�`j�k_\�\c\Zk`fe�f]�Af\�9`[\e�kf�k_\�Gi\j`[\eZp�f]�k_\�Le`k\[�JkXk\j%�@e�
_`j�ZXdgX`^e#�Gi\j`[\ek$\c\Zk�9`[\e�gifd`j\[�kf�`em\jk�e\Xicp�)�ki`cc`fe�[fccXij�`e�
clean energy and low-carbon-emission infrastructure, albeit without setting a pre-
Z`j\�fYa\Zk`m\�]fi�k_\�i\[lZk`fe�f]�\d`jj`fej%�Efe\k_\c\jj#�Zc`dXk\�Z_Xe^\#�n`cc�Y\�X�
Zfie\ijkfe\�f]�k_\�X[d`e`jkiXk`feËj�\Zfefd`Z�Xe[�]fi\`^e�gfc`Zp#�eXk`feXc�j\Zli`kp�
and social justice objectives.

We hope that this issue will help you to concretely understand the current dynami-
cs at play for the future of energy sources. To quote the authors of the “Renewables 
2020” Report, we may say that “humanity is at a crossroads in its commitment to 
X[[i\jj�Zc`dXk\�Z_Xe^\%�9p�]fZlj`e^�fe�`em\jkd\ekj�`e�Zc\Xe�\e\i^p�kf�[i`m\�k_\�
economic recovery, governments can guarantee that 2020 will not be remembe-
red only as the year of a temporary drop in emissions caused by the recession.” 
China, the United States, and Europe, countries at the forefront of the energy tran-
sition, have the opportunity to contribute to a permanent shift from fossil fuels to 
i\e\nXYc\j%�8e[�̀ kËj�efk�aljk�k_\�jkfipk\cc`e^�k_Xk�n`cc�Z_Xe^\#�Ylk�k_\�Zfej\hl\eZ\j�
of a “revolution” that the planet wholeheartedly invokes.
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Interconnection 
is a cornerstone 
of Pakistan’s 
strategy.

MISO’s ultimate 
objective is to 
transition to 
a future state.

Latest from CESI
News

A step into the future: KEMA Labs’ 
Remote L@b experience

In the current “new normal” times, KEMA Labs (CESI’s Testing, 
@ejg\Zk`fe�Xe[�:\ik`ÔZXk`fe�;`m`j`fe �`j�Zfdd`kk\[�kf�f]]\i�\m\e�
more cutting-edge services that allow clients to conduct testing 
campaigns without moving from wherever they are, saving bud-
gets and taking care of their employees’ health and safety. In this 
respect, Remote L@b experience allows local assembling of the 
k\jk�fYa\Zkj�Yp�hlXc`Ô\[�\og\ikj�i\dfk\cp�^l`[\[�Yp�k_\�Zc`\ek�\e-
^`e\\ij#� k\jk� \o\Zlk`fe�n`k_� i\Xc$k`d\� [XkX� j_Xi\[� Xe[� hlXc`Ô\[�
experts fully available to support in case of unexpected tasks. With 
this initiative, Augmented Reality, digitalization, remote assistan-
ce and online video tools become part of a new way for testing at 
KEMA Labs. Through the adoption of interactive glasses that pro-
vide an untethered mixed reality device with apps and solutions 
that enhance collaboration, our customers can now connect with 
us via web to become active part of the testing process directly 
from anywhere they are. Furthermore, the augmented reality of-
fers the opportunity to increase interactivity, due to presence of 
jg\Z`ÔZ�ZfddXe[j#�jlZ_�Xj�_\X[$kiXZb`e^#�k_Xk�Xccfn�k_\�lj\i�kf�
bring application focus to whatever element they are perceiving. 
This new testing solution enables quality control and business con-
tinuity by collaborating closely between the KEMA Labs, utilities, 
and the manufacturer without compromising on quality. 

New KEMA Labs LV White Paper: 
IEC 61439-1 :2020 WHAT’S NEW?

As the IEC 61439 brought to the Low Voltage market several 
news for the low voltage switchgear assembly manufacturers, 
B<D8�CXYj��:<J@Ëj�K\jk`e^#�@ejg\Zk`fe�Xe[�:\ik`ÔZXk`fe�;`-
m`j`fe �_Xj�_X[�X�ZilZ`Xc�ifc\�`e�k_\�\mfclk`fe�f]�jlZ_�k\Z_e`-
cal standard. In this respect, KEMA Labs experts have been 
`emfcm\[� `e�EXk`feXc�:fdd`kk\\j� �;B<�Xe[�:<@ � Xe[� @ek\i-
eXk`feXc�:fdd`kk\\j��@<: #�^`m`e^�Xe�`dgfikXek�Zfeki`Ylk`fe�
for this standard. In fact, after several years, the type-testing 
still plays the most important role but is in need of continuo-
lj�`dgifm\d\ek%�K_\i\]fi\#�X]k\i�k_\�Ôijk�lg[Xk\�`e�)'((#�k_\�
k_`i[�\[`k`fe�f]�k_\�jkXe[Xi[�_Xj�Y\\e�f]ÔZ`Xccp�glYc`j_\[�`e�
May 2020. In this context, “IEC 61439-1 :2020 What’s New?”, 
the new KEMA Labs LV White Paper focuses on IEC 61439-
(1)')'%�@k�cXpj�[fne�k_\�^\e\iXc�[\Ôe`k`fej�Xe[�j\im`Z\�Zfe-
ditions, construction requirements, technical characteristics 
Xe[�m\i`ÔZXk`fe�i\hl`i\d\ekj�]fi�cfn$mfckX^\�jn`kZ_^\Xi�Xe[�
control-gear assemblies. Moreover, the new KEMA Labs Whi-
te Paper intends to give clients an overview of the most im-
portant changes of the third edition when compared with the 
<[`k`fe�)��)'(($'/ �XYflk�\jj\ek`Xc�Xe[�k\jk$i\c\mXek�Z_Xe^\j%

An overview of the most important 
changes of the third edition.Augmented Reality 

and digitalization are a new 
way for testing at KEMA Labs.

KEMA 
Labs

White 
Paper

EnerNex supports MISO’s architectural services 
EnerNex, a CESI company, is partnering with Midcontinent Inde-
g\e[\ek� Jpjk\d� Fg\iXkfi� �D@JF Ëj� XiZ_`k\ZkliXc� j\im`Z\j� k\Xd� kf�
gif[lZ\�Xe�<ek\igi`j\�8iZ_`k\Zkli\��<8 �gifZ\jj�Xe[�Zfii\jgfe[`e^�
architectural products that can be scaled independently to other do-
mains within MISO. The project is focused on the development of 
architectural artifacts which demonstrate enterprise-level value to 
MISO leadership while concurrently developing and maturing the 
architectural services practice. Architectural artifacts are being pro-
duced related to MISO’s Reliability Portfolio to catalog and visualize 
the current state of various Tier 1 systems and applications as well as 
architectural assessments related to principles, standards, and qua-
lity attributes. MISO’s ultimate objective is to transition to a future 
state as part of their Operations of the Future initiative.

CESI’s support in determining the operational 
strategy of the CASA-1000 Interconnector 

C<J@�_Xj�Y\\e�i\Z\ekcp�ZfeÔid\[�Xj�k\Z_e`ZXc�ZfejlckXek�kf�jlggfik�
the CASA-1000 Secretariat in determining the operational strategy of 
the CASA-1000 Interconnector: from developing its technical code, as-
suring its harmonization with the Countries existing grid regulations, 
as well as preparing the technical procedures required to safely and ef-
ÔZ`\ekcp�fg\iXk\�k_\�`e]iXjkilZkli\%�K_`j�Xjj`^ed\ek�]lik_\i�\ecXi^\j�
the role that CESI is already providing as Owner’s Engineer for the two 
?M;:�Zfem\ik\i�jkXk`fej�`e�KXa`b`jkXe�Xe[�GXb`jkXe�Xe[�k_\�§,''bM�
?M;:�kiXejd`jj`fe�c`e\�Y\kn\\e�k_\d�Zifjj`e^�8]^_Xe`jkXe%�K_`j�̀ j�X�
crucial part of the $1.2 billion CASA-1000, one of the most important 
Power Transmission projects in Central and South Asia, which will 
\eXYc\�k_\�Õfn�f]�\c\Zki`Z`kp�]ifd�_p[if$\c\Zki`Z�gfn\i�gcXekj�`e�Bpi-
gyzstan and Tajikistan to consumers in Pakistan. The interconnection 
is a cornerstone of Pakistan’s strategy to meet its increasing demand 
for electricity and will allow Kyrgyzstan and Tajikistan to exploit their 
abundant hydro resources. CESI is supporting the National Transmis-
sion Companies of the CASA countries with a full range of Owner’s 
Engineering services, including design review, contractor’s manage-
ment, quality assurance, construction supervision and witnessing du-
ring testing and commissioning of the infrastructure. The CESI con-
jlckXeZp�Xjj`^ed\ekj�Xi\�ÔeXeZ\[�Yp�Nfic[�9Xeb�Xe[�Le`k\[�JkXk\j�
8^\eZp�]fi�@ek\ieXk`feXc�;\m\cfgd\ek��LJ8@; %

CASA-1000

EnerNex
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Timeless
Energy

he secret of change is to focus 
all of your energy, not on fi-
ghting the old, but on building 

the new,” said Socrates. And this principle, 
which has been applied to the use of ener-
gy sources since time immemorial, is valid 
and useful advice for the current energy 
transition, too. The epochal change that is 
currently affecting the energy sector - fue-
led by an increase in the demand of energy, 
driven by technological innovation, altered 
by geopolitical change, and deeply affected 
by the health and environmental emergen-
cies – is nothing new. There have been pha-
ses, cycles, transitions and even revolutions 
throughout history as mankind has repea-
tedly faced the same issue: how to reap the 
most energy from the resources at hand.

And the history of the use of energy sources 
began with the very renewables that are now 
at the center of the energy transition: fire, 

Throughout history, mankind has faced the same 
issue: how to reap the most energy from the resources 
at hand. A series of studies and reports reveal how, 
over the past decade, the world has been addressing 
the new energy transition.

Scenario

n`e[�Xe[�nXk\i%�9XZb�`e�k_\�[Xpj�f]�jk`ck�_fl-
ses, firewood was the main source of ther-
mal energy. The power of the wind was first 
_Xie\jj\[� ]fi� eXm`^Xk`fe� `e� )'''� 9:� Xe[#�
]ifd�-++�9:#�k_\�G\ij`Xej�lj\[�`k�kf�gfn\i�
their windmills. Similarly, water drove the 
nXk\id`ccj�`e�8eXkfc`X��(''�9: %�=fjj`c�]l\cj�
entered the picture in 1400 when coal be-
gan to replace firewood in England, while 
oil did not come on stage until 1650, when 
it was used to lubricate cartwheels and to 
fuel the first oil lanterns. Then, new machi-
nes and large factories drove a true energy 
revolution. It was ushered in by Papin’s pres-
jli\�Zffb\i��(-/' �Xe[�NXkkËj�jk\Xd�\e^`e\�
�(.-, %�K_\�nfic[� XZZ\c\iXk\[� \m\e� ]lik_\i�
with the introduction of J. Henry’s electric 
dfkfi��(/*( �Xe[�kliY`e\j%�@e�(//)#�k_\�]`ijk�
electric plants allowed the streets of London 
and New York to be illuminated. And, in 
1895, a hydroelectric plant was ope-
ned at Niagara Falls. The twentieth 

“T

For further information on this topic, please contact:
Lc[\i`Zf�9X^Xc`e`#�I<J�@ek\^iXk`fe���@ek\iZfee\Zk`fe�Gif[lZk�C\X[\i�Æ�:<J@

ulderico.bagalini@cesi.it
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century and its cars accelerated the 
demand for oil, introduced nuclear 

energy and perfected modern renewable 
energy sources. These include geothermal 
\e\i^p� �CXi[\i\ccf� GcXek#� KljZXep#� (0'+ #�
n`e[� \e\i^p� �X\if^\e\iXkfij� `e� k_\�Le`k\[�
JkXk\j#(0*' �Xe[� jfcXi�\e\i^p� �g_fkfmfckX`Z�
cells converting solar energy into electricity 
in 1954 and solar panels producing hot wa-
k\i�`e�(0.' %

We have been using renewable energy sources 
for ages, while the incessant exploitation of fos-
sil fuels only began two centuries ago. Howe-
ver, in recent decades, we have grown aware 
that our oil, coal and natural gas reserves are 
Ôe`k\%�K_\�e\n�\e\i^p�kiXej`k`fe�n`cc� c\X[�lj�
towards the exclusive use of zero carbon emis-
sion renewables: water, sun and wind. Indeed, 
data for the period 2010-2020 reveals a stea-
dy growth trend for renewables. And a large 
amount of data and many studies document 
this phenomenon. The “Renewable Capaci-
ty Highlights” published by the Internatio-
eXc� I\e\nXYc\� <e\i^p� 8^\eZp� �@I<E8 � `e�
March 2020 reports that, in terms of global 
renewables for the generation of electricity, 
the installed capacity generated from re-
newable sources has more than doubled sin-
ce 2010. Plants for electric generation from 
renewables totaled 2537 GW in 2019. Hy-
droelectric was the most common renewable 
source, producing over 1190 GW, followed 
Yp� g_fkfmfckX`Z� �-)*� >N � Xe[� n`e[� \e\i-
^p� �,/-� >N %� G\iZ\ekX^\n`j\#� k_`j� d\Xej�
that hydroelectric increased by 30%, wind 
energy tripled, and photovoltaic has incre-
ased fifteen-fold. Viewing this data from a 
geographical perspective, 44% of renewable 
energy plants are located in China, 23% in 
Europe and 15% in North America. IRENA 

A careful reading of the many published 
analyses also sheds light on another aspect 
of the green revolution: its accelerated 
rhythm is driven by a true boom in invest-
ments in renewables. Over the past ten ye-
ars, the installed capacity of renewables has 
increased fourfold. Similarly, over the same 
time period, €2500 billion have been inve-
jk\[�`e�i\e\nXYc\j#�Xj�`j�i\gfik\[�Yp�k_\�LE�
<em`ifed\ek� Gif^iXdd\� �LE<G � È>cfYXc�
Trends in Renewable Energy Investment 
2019.” According to REN21 – Renewables 
Global Status Report, thanks to this fun-
ding, 2019 was a record year for the instal-
led capacity produced by renewables which 
increased by over 200 GW. And 175 GW 
were related to new wind and photovoltaic 
power plants.

China is at the top of the list of renewables 
`em\jkfij�n`k_�LJ�.,/�Y`cc`fe�]ifd�)'('�kf�
d`[$)'(0%�K_\�Le`k\[�JkXk\j�gcXZ\j�j\Zfe[�
n`k_� LJ�*,-� Y`cc`fe#� ]fccfn\[� Yp� AXgXe�
Xk� LJ�)')� Y`cc`fe%� K_\e� Zfd\j� >\idXep�
�LJ�(.0� Y`cc`fe #� >i\Xk� 9i`kX`e� �LJ�())�
Y`cc`fe #� @e[`X� �LJ�0'� Y`cc`fe � Xe[� @kXcp#�
n_`Z_� gcXZ\j� j\m\ek_#�n`k_�LJ�/)� Y`cc`fe%�
K_lj#� @kXcp� _Xj� `em\jk\[� dfi\� k_Xe� 9iXq`c#�
Australia, France, Spain, Canada, Holland, 
D\o`Zf#� 9\c^`ld#� Jn\[\e#� Jflk_� 8]i`ZX#�
Klib\p#� :_`c\� fi� ;\edXib%� K_\� Yi\X[k_�
of investments in renewables capacity is 
another element that should be taken into 
consideration. In this case, too, 2019 sets a 
new record: 29 countries have invested over 
one billion dollars, as opposed to 25 coun-
tries in 2017 and 21 countries in 2016.

Turning our attention to Europe, over this 
green decade the old continent has inve-
jk\[�X�kfkXc�f]�LJ�-0/�Y`cc`fe�`e�i\e\nXYc\�
energy capacity, an effort led by Germany 

Renewables on the 
Rise since 2010

A Record for Green 
Investments

points out that the electricity sector is un-
dergoing the most dynamic decarbonization 
process. This is due to the technological pro-
gress made in the field of renewables, espe-
cially wind and photovoltaic, that are econo-
mically more competitive than fossil fuels. 
Indeed, the International Energy Agency 
�@<8 � I\e\nXYc\j� )'(0�I\gfik� \dg_Xj`q\j�
how the competitiveness of renewables has 
increased over the past decade. Since 2009, 
there has been an 81% reduction in the cost 
of photovoltaic energy and 46% reduction in 
that of onshore wind energy.

8eXcpjkj�Xk�9cffdY\i^�E\n�<e\i^p�=`eXeZ\�
�9E<= �_Xm\�i\XZ_\[�j`d`cXi�ZfeZclj`fej�`e�
their “Power Transition Trends 2020” Re-
port that analyses electric generation and 
capacity over the last ten years. Indeed, 
k_\� 9E<=� I\gfik� Xcjf� _\cgj� kf� le[\ijkXe[�
another phenomenon that has taken place 
over the same period: how the continuous 
growth of renewables is related to the global 
decrease in fossil fuels. According to the Re-
port, in 2019, photovoltaic and wind energy 
accounted for 67% of electric capacity, while 
fossil fuels plummeted to 25%.

Moreover, according to IRENA’s “Renewable 
Capacity Highlights” Report, 2019 was also 
the eighth consecutive year (with the excep-
k`fe�f]�)'(+ �[li`e^�n_`Z_�dfi\�i\e\nXYc\�
energy plants were installed than fossil fuel 
ones. Renewables plants now amount for a 
record 75% of the installed capacity, while 
the annual increase in fossil fuel power ca-
pacity was under 70 GW, the lowest level in 
over twenty years. The drop in new fossil 
fuel plants for the generation of electricity is 
a trend that began about ten years ago, redu-
cing the new net installed capacity by 50% 
and accelerating the process of decarboni-
zation in the electricity sector. This trend 
has also been influenced by the closure of 
fYjfc\k\� ZfXc$gfn\i\[�gcXekj� `e� k_\�Le`k\[�
States and Europe over the past decade.

Xe[�k_\�Le`k\[�B`e^[fd%�K_\�\e\i^p�kiXe-
sition, which is very closely related to envi-
ronmental sustainability and innovation, is 
]`idcp� jlggfik\[� Yp� k_\� <L� k_Xk� _Xj� Zfd-
mitted to a zero environmental impact of 
k_\�<lifg\Xe�\Zfefdp�Yp�)','%�<L�Gi\j`-
[\ek� LijlcX� mfe� [\i� C\p\e� \ogcX`ej1� ÈK_\�
<lifg\Xe� >i\\e� ;\Xc� `j� fli� jkiXk\^p� ]fi�
growth. It will allow us to reduce emissions 
and create new jobs.”

Many sector operators believe that photo-
voltaic energy will be the true driver for this 
transition. The IEA 2019 Renewables Re-
port indicates that solar energy will repre-
sent 60% of the increase forecast between 
2019 and 2024 for utility-scale and distri-
buted generation installations. According 
to IEA analysts, commercial and industrial 
installations, rather than residential ones, 
will drive the photovoltaic segment. Indeed, 
they will account for three quarters of all 
new plants over the next five years. Moreo-
ver, according to the forecasts published in 
the report, by 2024, the number of solar in-
stallations on household roofs should dou-
ble, reaching over 100 million installations. 
8ljkiXc`X#�9\c^`ld#�:Xc`]fie`X#� k_\�E\k_\i-
lands and Austria are the main markets in 
this context. 

An altogether different case is the decar-
bonization roadmap for the power system 
adopted in China, which is based on hydro, 
wind and sun resources. The ambitious hy-
dro project on the Yangtse river, the “Three 
>fi^\j�;Xd#É�nXj�k`d\cp�Zfdgc\k\[�`e�)'()�
with an installed capacity of 22.5 GW. Fur-
thermore, China intends to install 10 GW of 
offshore wind energy to allow the develop-
ment of economic centers along the coast of 
the Province of Jiangsu. 

Thus, there will be a steady increase in the 
energy produced by water, wind and sun in 
China. And not China alone.
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The Turning Point
8ZZfi[`e^�kf�i\Z\ek�i\j\XiZ_#�[li`e^�k_\�Ôijk�j\d\jk\i�f]�)')'#�i\e\nXYc\�\e\i^p�
sources topped the use of fossil fuels in Europe. As employment continues to grow 
in the renewables sector, we may be on the brink of a third industrial revolution 
driven by three horizontal axes: communications, energy, and electric mobility.

Top Stories

e have reached a turning point 
in the energy transition. Re-
newable energy is increasingly 

the cheapest source of new electricity offering 
tremendous potential to stimulate the global 
\Zfefdp%É�K_`j�`j�_fn�@I<E8�;`i\Zkfi�>\e\-
ral Francesco La Camera commented in the 
publication of the 2019 I\e\nXYc\�Gfn\i�>\-
neration Costs Report. In this report, which was 
published in June 2020, analysts from the In-
ternational Renewable Energy Agency estima-
te that over half of the new installed potential 
f]�i\e\nXYc\j�̀ e�)'(0��,-� �gif[lZ\[�\c\Zki`Z�
energy at a cheaper price than coal plants. 
8e[� dfi\� jg\Z`ÔZXccp#� e\n� jfcXi� Xe[� n`e[�
plants are more competitive than coal plants. 
K_`j�ki\e[�nXj�Xcjf�ZfeÔid\[�`e�d`[$FZkfY\i�
by the IEA Nfic[�<e\i^p�Flkcffb�)')' that 
crowned solar as the new “King of Electrici-
ty.” The IEA report indicates that renewable 
energy has become a protagonist on the ener-
gy scenario and solar takes frontstage. This is 
the result of a support policy and technology 

“W that allow cheap access to this type of energy. 
According to IEA researchers in most coun-
tries, solar photovoltaic is cheaper than new 
coal-powered and gas-powered electricity pro-
duction plants; indeed, solar projects provide 
the cheapest electricity ever. The forecast for 
the next decade is that renewable energy will 
satisfy 80% of the global increase in electricity 
demand. And while hydropower remains the 
principal renewable source, solar is the main 
driver of growth followed by on-shore and of-
]$j_fi\�n`e[� \e\i^p%� @<8� <o\Zlk`m\�;`i\Zkfi�
Fatih Birol is very optimistic about the results 
and forecasts published in the Outlook 2020: 
“I believe that solar will become the new mar-
b\k�b`e^�f]�^cfYXc�\c\Zki`Z`kp%�9Xj\[�fe�Zlii\ek�
plans, it will mark record levels for each year 
after 2022.” Turning to fossil fuels, the analysis 
posits that the demand for coal will not reach 
gi\$:FM@;$(0� c\m\cj%� @e� ]XZk#� `k�n`cc� XZZflek�
for less than 20% of total energy consumption 
Yp�)'+'%�8e[�k_`j�`j�k_\�Ôijk�k`d\�k_Xk�k_`j�n`cc�
occur since the Industrial Revolution. In terms 

f]�f`c#�[\dXe[�n`cc�[\Ôe`k\cp�jcfn�[fne�X]k\i�
2030; however, a slight increase may be dri-
ven starting in 2023 by emerging countries 
and especially India. Nonetheless, the report 
emphasizes that until then, “it will remain 
vulnerable to the principal uncertainties pro-
voked by the pandemic.”

K_\�dfjk�i\Z\ek�@<8�Flkcffb�ZfeÔidj�k_Xk�re-
newable sources will top fossil fuel sources. 
The news has been published by Forbes, Le Fi-
^Xif#�9cffdY\i^#�Xe[�k_\�Nfic[�<Zfefdp�=f-
rum based on the results provided by Ember, 
an independent think-tank on the climate, fo-
cusing on the acceleration of the global electri-
city transition, and supported by organizations 
such as The European Climate Foundation and 
K_\�<em`ifed\ekXc�;\]\ej\�=le[�<lifg\. Crun-
ching the data collected by the transmission 
system operators of the European national 
networks in the Entso-E Association, the Em-
Y\i�XeXcpj`j�i\m\Xcj�_fn#�`e�k_\�Ôijk�j\d\jk\i�
of 2020, wind, solar, hydropower, and bioe-
nergy were employed to generate 40% of the 
\c\Zki`Z`kp�`e�k_\�<L).�X^X`ejk�k_\�*+��gif[l-
ced by fossil fuels. This means that renewable 
\e\i^p� _Xj� `eZi\Xj\[� Yp� ((�� [li`e^� k_\� Ôijk�
half of this year as compared to the same pe-
riod in 2019. The green sources are driven by 
n`e[� �"((� � Xe[� jfcXi� \e\i^p� �"(-� %� Kf-
gether, these two sources have achieved a new 
market record generating 21% of all electricity 
in Europe. The highest levels were touched in 
;\edXib��-+� #�@i\cXe[��+0� #�Xe[�>\idXep�
�+)� %�J`d`cXicp#�k_\�_p[ifgfn\i�dXib\k�gif-
duced 13% of European electricity, increasing 
by 12% over the same period of the previous 
year. Moreover, bioenergy marked a 6% incre-
ase in the production of electricity in Euro-
pe. Last, but certainly not least, according to 
the English report, this record period for re-
newables has reduced CO2 emissions by 23% 
compared to the previous year.

For further information on this topic, please contact:
9ilef�:fmX#�8[m`jfip�J\im`Z\j���Jkl[`\j�;`i\Zkfi�Æ�:<J@
bruno.cova@cesi.it

The constant increase in the generation of re-
newable energy has reduced the market quota 
of fossil fuels, which has also been influenced 
by the reduction in demand for electrici-
ty brought about by the restrictive 
measures adopted for the Covid-19 

A Drop in the Fossil 
Fuel Market
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The importance of the positive employment 
trend in the renewables sector is acknow-
ledged by the seventh Renewable Energy 
Xe[� AfYj� )')'� I\gfik published by the 
International Renewable Energy Agency. 
According to the report, renewable energy 
created 11.5 million jobs globally in 2019. 
In 2012, when the first edition of this re-
port was published, 7.3 million jobs had 
been created. The increase in employment 
has especially been driven by the photovol-
taic sector, which created 3.8 million jobs 
last year (33% of all jobs in the renewables 
j\Zkfi %�:_`eX�kfgj�k_\�c`jk�n`k_�*/��f]�g\i-
sonnel employed in this sector. Wind energy 
accounted for 1.2 million new jobs in 2019. 
This mostly concerns on-shore projects, 
but countries with off-shore projects in-
Zi\Xj\[� kf� (/� �]ifd� ('� aljk� X� [\ZX[\� X^f %�
9p� ZfekiXjk#� k_\� _p[ifgfn\i� j\Zkfi#�n_`Z_�
directly employs nearly 2 million people, 
has slowed down. The IRENA Report hi-
ghlights how these new job opportunities 
are one of the fundamental reasons that dri-
ves countries to plan low-carbon emission 
economic growth. According to the agency, 
many governments have prioritized the de-
velopment of renewables not only to reduce 
emissions and achieve international clima-
te objectives, but also to purse wi-
der-ranging socio-economic benefits.

Employment Upswing 
in Renewables

emergency. Ember analysts indicate 
that compared to 2019, there was an 

18% reduction in the production of electrici-
ty from fossil fuels during the first six mon-
ths of 2020. In particular, the most marked 
decline affected coal with an average 32% 
[\Zi\Xj\� `e� k_\� <lifg\Xe�Le`fe%� @e� Gfikl-
gal, where coal plants were shut down two 
year earlier than planned, there has been a 
95% reduction. In Spain, coal generation 
has been cut by 58%, while in Germany it 
has decreased by 39% (and was the hardest 
_`k�Yp�k_\�]Xcc�`e�[\dXe[�]fi�\e\i^p %�@e[\\[#�
it also was the first time that Germany pro-
duced electricity by burning less coal than 
Poland which generates the same amount of 
\e\i^p� ]ifd�ZfXc� Xj� k_\� fk_\i� ),�<L� Zfle-
ki`\j� �\oZcl[`e^� f]� Zflij\#� >\idXep %� @e�
Italy, the use of coal has decreased by 25%.

Electricity produced with gas is also decrea-
sing. In the first semester of 2020, it fell by 
-��Xe[�[\Zi\Xj\[�`e�((�<L�d\dY\i�jkXk\j#�
especially in Italy where it plunged by 16%. 
Commenting on the report results, Dave 
Jones, a Senior Analyst at Ember, defined 
the primacy of renewable sources over fos-
sil fuels as “a symbolic moment in the tran-
sition of the electricity sector in Europe” 
Xe[� X[[\[� k_Xk� ÈK_\� E\ok� >\e\iXk`fe� <L�
economic recovery plan will help member 
states to accelerate the energy transition by 
investing in wind and solar. The Just Tran-
sition Fund will help states to drop the use 
of coal.”

@e�_\i�jg\\Z_�fe�k_\�JkXk\�f]�k_\�Le`fe#�Ur-
sula von der Leyen emphasized these two 
key tools for the European Green Deal. The 
<L� Gi\j`[\ek� le[\ic`e\[� k_\� `dgfikXeZ\� f]�
the energy transition phase, notwithstanding 
the fact that public opinion is currently far 
more preoccupied about the Covid-19 emer-
gency than the climate emergency. President 
von der Leyen claimed that we need “to act 
dfi\�\]ÔZ`\ekcp�Xe[�dfi\�iXg`[cpÉ�`e�fi[\i�kf�
Y\Zfd\�k_\�Ôijk�Zc`dXk\�e\lkiXc�Zfek`e\ek�Yp�
)','%�J_\�Xcjf�XeefleZ\[�k_Xk�k_\�<L�:fd-
mission will increase the reduction of emis-
sions from 40 to 55% by 2030. This objective 
will be pursued by using two distinct tools, 

the Next Generation EU and the Just Tran-
sition Fund, as described by the President: 
È*.��f]�k_\�E\ok�>\e\iXk`fe�<L�n`cc�Y\�jg\ek�
[`i\Zkcp�fe�fli�<lifg\Xe�>i\\e�;\Xc�fYa\Zk`-
ves. And I will ensure that it also takes green 
ÔeXeZ`e^� kf� k_\�e\ok� c\m\c%�8e[� @� ZXe� kf[Xp�
announce that we will set a target of 30% of 
E\ok�>\e\iXk`fe�<LËj�.,'�Y`cc`fe�\lif�kf�Y\�
raised through green bonds. Secondly, Next 
>\e\iXk`fe� <L� j_flc[� `em\jk� `e� c`^_k_flj\�
European projects with the biggest impact: 
hydrogen, renovation, and one million char-
ging points for electric vehicles.” And this do-
esn’t include the Just Transition Fund, “than-
ks to which,” she added, “we will support the 
regions facing the most extensive and expen-
sive changes.”

In her address, President von der Leyen em-
phasized that the climate neutrality objective 
will not only be advantageous in climactic 
terms, but also for the European economy. 
“While emissions have dropped by 25% since 
1990, our economy has grown by over 60%. 
The difference is we now have more technolo-
gy, more expertise, and more investment. And 
we are already embarking towards a circular 
economy with carbon neutral production.”

@e�jlddXip#�k_\�<lifg\Xe�>i\\e�;\Xc�`j�k_\�
perfect opportunity to reduce environmental 
pollution by over 50%, cut our dependence on 
energy imports, become technological prota-
gonists of the global green sector, and create 
millions of new jobs in the renewables sector.

The European Green Deal 
is the perfect opportunity 
to reduce environmental 
pollution by over 50%, 
cut our dependence 
on energy imports, 

become technological 
protagonists of the global 

green sector.
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One of the effects of a transition towards a 
low CO2-emission economy by promoting 
renewable energy sources is the contribu-
tion made to fighting climate change. The 
last measurements made in May 2020 by 
the Global Monitoring Laboratory (GML) 
of the National Oceanic and Atmosphe-
ric Administration have revealed that CO2 
concentration in the atmosphere has incre-
ased from 280 ppm in pre-industrial times 
to the current 417 ppm. And this concen-
tration of CO2 has had a disastrous effect; 
it is a greenhouse gas and drives one of the 
main phenomena causing global warming. 
And this is one of the main worries of the 
scientific community. Global warming is 
causing the polar caps to melt, sea levels 
to rise, increasing extreme weather condi-
tions, droughts, forest fires, floods, damage 
to ecosystems, and the loss of biodiversity. 
In order to limit the increase in tempera-
tures to under 2 degrees centigrade, we 
will need to transform various parts of our 
energy system, according to the report of 
the European Commission’s Joint Research 
Center� �AI: � \ek`kc\[� ÈGlobal Energy and 
Climate Outlook 2019, Electrification for the 
cfn$ZXiYfe� kiXej`k`fe� Æ� ><:F.” The report 
was produced by JRC, the Chinese National 

Center for Climate Change Strategy and 
@ek\ieXk`feXc�:ffg\iXk`fe��E:J: �Xe[�k_\�
<e\i^p�=fle[Xk`fe�:_`eX��<=: %

9Xj\[�fe�i\j\XiZ_#�k_\�i\gfik�X[mXeZ\j�]fli�
necessary measures: decarbonization of 
energy production systems by using low-car-
bon sources and technology (such as re-
e\nXYc\�\e\i^p �Xe[�i\[lZ`e^�k_\�lj\�f]�]fj-
sil fuels; electrification of the energy system; 
increase of energetic efficiency for final use, 
promoting electrification; and development 
of new technology to better manage greater 
quotas of intermittent renewable electric 
energy, such as load management and ener-
gy storage.

Moreover, it is useful to understand how the 
risk related to climate change may interest 
entire geographical areas and related econo-
mic sectors. This issue was tackled by a recent 
study produced by the Euro-Mediterranean 
Center on Climate Change entitled “Risk 
Analysis. Climate Change in Italy.” The stu-
dy applied high-resolution climate models to 
the Italian data to forecast climate scenarios 
in Italy. This information was then applied to 
risk analysis for a series of Italian socio-eco-
nomic sectors. Notwithstanding geographical 

In his last book entitled “The Green 
New Deal,” Jeremy Rifkin, President 

of the Washington Foundation on Econo-
mic Trends and Professor at the Wharton 
School of Finance and Commerce, argues 
that renewables create more employment. 
The book addresses a third industrial revolu-
tion that will drive new enterprise, employ-
ment, and investments thanks to the global 
green new deal powered by the convergen-
ce between Internet communication and 
a new green network, that of renewables, 
connects millions of individuals who can 
produce their own solar or wind energy 
right where they live and work. These two 
networks, energy and communications, are 
already beginning to develop a new Internet 
that of mobile electricity powered by sun 
and wind energy. “The convergence betwe-
en these three internets,” writes Rifkin, 
“will constitute the core of a new Internet 
of Things for the management and transport 
of goods, services, and the supply of energy, 
for the economy of a third industrial revo-
lution.” And this revolution will be horizon-
tal, digital, intelligent, and inclusive.

The Connection 
between Social and 
Environmental Issues

differences, the study reveals that climate 
risk poses a threat to all Italian regions, espe-
cially in terms of extreme events. Over the 
next decades, risk will rise nationally with 
X� Zfej`jk\ek� \Zfefd`Z$ÔeXeZ`Xc� kf`c%� @kj� `d-
pact will affect all sectors and especially the 
most disadvantaged categories, especially 
infrastructure, agriculture, and tourism. The 
worst scenario hypothesized by the study 
calculates that in 2100, climate change will 
ZXlj\�X�.$/��cfjj�`e�gif�ZXg`kX�>;G%�K_\�\Zf-
nomic divide between the north and south 
of the country will grow wider, as will the 
differences between the poor and rich. In 
this scenario, equality indicators will fall by 
16% in 2050 and 61% in 2080. The analysis 
underlines how climate change will require 
large investments to sustainably manage the 
environment, reduce its impact, and stren-
gthen resilience. Otherwise, the increase in 
average and extreme temperatures, the gre-
Xk\i�]i\hl\eZp��Xe[�[liXk`fe �f]�_\Xk�nXm\j#�
and heavy downfall will cause children, el-
ders, the disabled and other fragile members 
of society to suffer the greatest repercus-
sions. The numbers explain how social and 
environmental issues are increasingly inter-
connected without any geographical and an-
thropological distinctions.
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Renewables 
and the Growing 
Integration 
of Systems
:<J@�`j�Xk�k_\�]fi\]ifek�f]�k_\�[i`m\�kf�^lXiXek\\�\]ÔZ`\eZp�Xe[�i\c`XY`c`kp�
in the energy sector. Its forward thinking is currently directed at improving 
e\knfib�Õ\o`Y`c`kp�k\jk`e^�XZk`m`k`\j#�Xj�n\cc�Xj�`dgXZk�Xe[�Z\ik`ÔZXk`fe�
analyses for the integration of VRES into transmission systems.

Future & Technology

n a world harried by climate chan-
ge, the surge in energy generated by 
non-programmable renewables over 

the past twenty years requires. and will even 
more so in the future, a greater flexibility of 
the electricity system. In October 2020, at 
the presentation of the “Energy Technology 
G\ijg\Zk`m\j� )')'” Report, IEA Executive 
;`i\Zkfi�Fatih Birol explained that “notwi-
thstanding the issues caused by the Covid-19 
crisis, various recent developments allow us 
to be optimistic about our ability to accele-
rate the transition towards clean energy and 
achieve our energy and climate objectives. 
Nonetheless, we still face important issues.” 
The challenge ahead of us is significant ne-
vertheless the fact that a wide range of in-
novations and renewable energy models are 
being developed around the globe.

One of the elements that allows us to im-
prove system flexibility is energy storage. 
Electrochemical accumulators, together 
n`k_� ;\dXe[� J`[\� DXeX^\d\ek� �;JD #�
represent a solution to our needs. Indeed, 
batteries are already being installed in solar 
parks and wind farms producing renewable 
energy. This trend is particularly relevant 
for “hybrid” companies that can store 
energy both for services and as balancing 
energy. According to the Energy Storage 
Flkcffb� )'(0, one of the greatest promi-
ses of batteries is the ability to store and 
input energy into networks, independently 
of when it is produced.

In any case, in order to allow a sustainable 
transition of the energy sector, policy support 
is fundamental. Governments must support 
green initiatives and provide funding against 
climate change because solar and wind ener-
gy tend to be more variable and uncer-
tain compared to conventional energy 

I
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`e� \c\Zki`Z`kp� Zfejldgk`fe� `e� @kXcp� �$),� #�
=iXeZ\� �$)'� #� Xe[� k_\� Le`k\[� B`e^[fd�
�$()� �[li`e^�k_\�g\i`f[�DXiZ_$8gi`c�)')'�
compared to 2019.

As one of the main actors working to gua-
rantee the efficiency and reliability of the 
energy system, this summer CESI published 
a study (addressed in the previous issue of 
<e\i^p� AflieXc � i\m\Xc`e^� _fn� k_\� Zlii\ek�
crisis has unveiled what may happen in 
about 5 years in terms of the penetration 
of renewable energy sources respect to the 
load: 44% in 2020 as compared to 30% in 
k_\�jXd\�g\i`f[�[li`e^�)'(0%�9p�fYj\im`e^�
what occurred during the lockdown, we un-
derstood what would happen to the Italian 
energy system if the necessary flexibility 
was not introduced to manage a system with 
a high percentage of renewables. In fact, 
this is the time to speed up the process of 
integration by identifying the fundamental 
strategies and guaranteeing safe conditions 
for a significant injection of VRES quotas 
into the network. “With regard to the fun-
damental testing, inspection and certifica-
tion activities,” explains CESI CEO Matteo 
Codazzi, “CESI and KEMA Labs provide 
services for all the main energy system 
components. This new approach allows us 
to achieve objectives that efficiently satisfy 
the needs of our clients, employing our cut-
ting-edge resources and high-quality com-
petences around the world.”

At the Flex Power Grid Laboratory in Ar-
e_\d� �E\k_\icXe[j #� B<D8� CXYj� _\cgj�
producers test and verify energy storage sy-
stems in realistic but controlled conditions. 
Through a connection to a flexible network 
(that imitates grid conditions and allows pa-
rameters such as frequency and tension to 
Y\�mXi`\[ #�k_\�k\jkj�Zfe[lZk\[�Xk�k_\�
Flex Power Grid Laboratory reveal 

sources. In fact, achieving these 
objectives will require changes to be 

made to the planning and operation of ener-
^p� jpjk\dj%� <]ÔZ`\ek� e\knfib� `ek\^iXk`fe�
methods will allow us to reap the best cost-ef-
ÔZ`\eZp�Y\e\Ôkj�]ifd�k_\�̀ eZfigfiXk`fe�f]�mX-
i`XYc\�i\e\nXYc\�\e\i^p�jfliZ\j��MI<J �`ekf�
energy systems maintaining and increasing 
their infrastructural stability and reliability.

“Notwithstanding the many references,” 
explain the authors of the “Getting Wind and 
Sun onto the Grid” Study published by IEA 
in 2017, “the discussion on the integration 
of VRES has often been tarnished by wrong 
ideas, by hearsay, and also in some cases by 
misinformation. Common misconceptions 
include that energy storage is a requirement 
for the integration of VRES and that con-
m\ek`feXc� ^\e\iXkfij� n`cc� i\hl`i\� j`^e`ÔZXek�
additional costs as VRES quotas rise.” The re-
port indicates that such misconceptions may 
distract policymakers from the real issues and 
slow down VRES implementation. 

In this context, the scenario presented in the 
last report published by IRENA, the Inter-
national Renewable Energy Agency, on the 
integration of VRES into energy systems is 
rather interesting. The study analyzes the 
solutions that promote the diffusion of re-
e\nXYc\j��jfcXi�Xe[�n`e[�\e\i^p �`e�i\cXk`fe�
to four dimensions of innovation: enabling 
technology, business models, market deve-
lopment, and system operation. The synergy 
amongst these four elements reduces the in-
tegration cost for significant quotas of VRES 
and increases the flexibility of energy pro-
duction, transmission, and use. 

The scenario described above points to how 
the energy sector has embarked on a funda-
mental twofold role. On one hand, it is dri-
ving the decarbonization process through 
important investments in renewables, while 
on the other, it is addressing, managing, 
and solving energy security issues caused 
by climate change and the fall in electri-
city demand brought about by the Co-
m`[$(0�\d\i^\eZp. In fact, the isolation me-
asures adopted during the first semester of 
2020 were the main cause of the reduction 

A Renewable Future

Flexibility and Storage

According to the estimates presented by the 
IRENA “Roadmap to 2050,” the decarboniza-
tion of the global energy sector, as established 
by the objectives of the Paris Agreement, 
will require 85% of all energy produced to 
be renewable by 2050. At that point, VRES 
should represent 60% of power generated 
worldwide. The shift to a new phase in which 
the massive, but economically advantageous, 
increase of renewables will be fundamental; 
the transformation of the energy sector will 
be catalyzed by innovative trends in digitali-
qXk`fe#�[\Z\ekiXc`qXk`fe#�Xe[� k_\�\c\Zki`ÔZX-
k`fe�f]�ÔeXc�lj\�j\Zkfij%�ÈLe[\ijkXe[`e^�Xe[�
learning from the experiences of countries 
leading in the integration of VRES,” explains 
IRENA, “is fundamental to replicate and 
reinforce the innovation that can accelerate 
this transformation.”

The authors of the report posit that the 
<L)/�dXp�c\X[�k_\�nXp�kfnXi[j�`ek\^iXk`fe�
with its 15% quota of VRES in the annual 
production of electricity, a figure which 
should increase to 50% by 2050. The three 
largest energy systems in the world, China, 
@e[`X#� Xe[� k_\� Le`k\[� JkXk\j#� n`cc� [flYc\�
their VRES quotas to over 10% by 2022.
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At the international level, besides providing 
consultancy services to support the invest-
ment strategies of energy sector operators, 
CESI also conducts profitability analyses (to 
identify necessary regulatory operations and 
simplify the development of roadmaps for 
]lkli\� `em\jkd\ekj #� `dgXZk� XeXcpj\j#� Xe[�
studies both on market opportunities and 
the development of the technical requisites 
required to integrate non programmable re-
newables into transmission systems.

Given the complexity of these systems, CESI 
has developed a series of electricity market 
simulators that identify the need and pro-
fitability of investments in storage systems 
(from forecasts to market regulations, from 
the performance of batteries to the evolu-
k`fe� f]� k\Z_efcf^p %� :<J@Ëj� hlXek`kXk`m\� j`-
mulations allow us to ascertain which ser-
vices are more profitable for storage and to 
conduct advanced risk analyses. Moreover, 

In order to analyze the critical issues rela-
ted to the ongoing evolution of power sy-
stems, CESI organized a webinar on “Re-
newables: New Connection Requisites 
and Main Network Issues” to provide an 
outlook on the various types of impact (sy-
jk\d#�e\knfib#�dXib\k �Xe[�kf�X[[i\jj�jg\-
cific issues such as network code requisites, 
regulatory amendments to manage the tran-
sition, and the measures needed to enable 
the connection of VRES to transmission and 
distribution systems.

Francesco La Camera#� ;`i\Zkfi� >\e\-
ral of IRENA, has recently explained how 
“countries in Europe and worldwide are 
working to overcome the economic impact 
of Covid-19. In this context, the transfor-
mation of the energy system must be at 
the forefront of this effort.” According to 
k_\�;`i\Zkfi#�glYc`Z�\og\ej\j#�`dgc\d\ekX-
tion policy, and a framework of regulations 
promoting the use of renewable energy are 
fundamental to guarantee that the transi-
tion will drive economic recovery, discon-
necting economic growth from the increase 
of emissions. 

“What we need,” he concluded, “is policy 
promoting the integration of VRES into the 
electricity network, together with industrial 
policy exploiting and improving the natio-
nal potential of every country.”

Integration Analyses 
and Studies

An Outlook on ImpactCESI uses these tools to conduct global-le-
vel studies to identify a range of parameters, 
including the key role played by batteries 
in the integration of non-programmable re-
newable energy in electricity networks.

One of these custom-tailored analysis was 
conducted for Project Renewable Integra-
tion Development Project��I@;G �`e�@i\cXe[�
and Northern Ireland. In this case, it was 
fundamental to optimize both the transmis-
sion network in the two countries and their 
control systems in order to reduce the risk of 
dispersion of non-programmable renewable 
energy to a minimum. In other studies, such 
as that conducted in sub-Saharan countries 
�<k_`fg`X#�B\epX#�Xe[�QXdY`X �]fi�Res4Afri-
ca and the Enel Foundation, it was essential 
to evaluate the role of hydric and electroche-
mical storage systems for long periods of drou-
ght. A further objective of these activities con-
cerns the integration of non-programmable 
renewable energy sources into the countries’ 
electric systems. The growing penetration of 
wind and photovoltaic technology was analy-
q\[�Yfk_�fm\i�k_\�d\[`ld��kf�)'), �Xe[�cfe^�
k\id��kf�)'*' �]fi�k_\`i� `dgXZk�fe�k_\�i\c`X-
Y`c`kp#� `ek\^i`kp#� Xe[�\]ÔZ`\eZp�f]� k_\�\c\Zki`Z�
system. In this context, the exploitation of the 
great renewable energy potential of sub-Saha-
ran countries can be accompanied by the 
development of new transborder intercon-
nections which provide a key strategic driver 
for the exportation of energy towards more 
expensive energy markets.

Looking at the Mediterranean, as part of the 
gif^iXd�dXeX^\[�Yp�k_\�Nfic[�9Xeb#�:<J@�
has recently conducted a study on the Tur-
kish-Cypriot energy sector to promote the 
development and integration of renewable 
energy in the system. Through a plan to 
increase generation at a minimal cost and 
execute statistical, dynamic and reliabili-
ty analyses over 2020-40, the study reve-
als the economic advantages and technical 
feasibility of developing VRES and moving 
away from oil for the production of ener-
gy on the island. In the Middle East, CESI 
conducted feasibility studies for the Arab 
=le[�]fi�<Zfefd`Z�Xe[�JfZ`Xc�;\m\cfgd\ek�
�8=<J; %�K_\�fYa\Zk`m\�nXj�kf�\mXclXk\�k_\�
benefits of energy trading incentives throu-
gh investments in renewable generation and 
new electric interconnection infrastructure 
amongst the 20 member countries of the 
Arab League and define common strategies 
for the development of the regional energy 
market, both in terms of infrastructure and 
market regulations.

Furthermore, as part of its mission to promo-
k\�k_\�`dgc\d\ekXk`fe�f]�<L�gfc`Zp�fYa\Zk`-
ves by funding solid investment projects, the 
<lifg\Xe�@em\jkd\ek�9Xeb�_Xj�j`^e\[�X�]iX-
mework agreement with CESI for consultan-
cy services in “Power Generation, Transmis-
j`fe#� Xe[� ;`jki`Ylk`fe%É� K_`j� `eZcl[\j� k_\�
fundamental role of investments in green 
energy to promote the European decarboni-
zation process over the coming years.

for example the principal role played 
by inverters in determining the 

network performance of energy storage sy-
stems. Another use is to verify the behavior 
of systems, both in standard and extreme 
conditions, by varying frequency, over and 
under-voltage, network pollution, etc.
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Power 
Crossing 
the Andes
A new EHV interconnection linking the power systems 
of Argentina and Chile is opening up new perspectives 
of regional integration.

Future & Technology

atin America is endowed with a huge 
and still largely untapped renewable 
\e\i^p�i\jfliZ\j��I<J #�efkXYcp�_p[if#�

jfcXi� Xe[� n`e[%� 8ZZfi[`e^� kf� X� i\Z\ek� @8;9�
study the gross potential of solar attains 35 TW 
followed by wind with more than 5.7 GW. Fur-
thermore, RES availability shows a good com-
plementarity between geographical areas and 
throughout the year. Recently, Latina America 
has become the most dynamic region in the 
world for the fast development of RES, promp-
ted by the falling upfront investment costs and 
a higher sensitivity towards climate change. 

Optimal RES exploitation, however, calls for 
strong interconnections between national 
gfn\i�jpjk\dj%�;\jg`k\�j\m\iXc�`e`k`Xk`m\j�cXle-
ched in the past decades such as SINEA and SIE-
PAC, power systems in Latin America are still 
poorly interconnected or isolated. To enhance 
security of supply and boot deployment of RES 
generation, Chile and Argentina have set up 

L an appropriate legislative framework favoring 
the integration of power systems. Indeed, the 
Southern Cone region shows an outstanding 
potential of solar and wind with a good com-
plementarity with the existing hydropower 
plants. The vision of the two countries is an ac-
celerated roadmap to install more than 40 GW 
at 2030, supplying up to 40% of the demand. 
With its strong presence and interests in the 
region, and its role as a world leader in the sec-
tor, Enel proactively started the investigation of 
possible opportunities focusing in particular on 
the interconnection between the Sistema Ar-
^\ek`ef�[\�@ek\iZfe\o`�e��J8;@ �Xe[�k_\�J`jk\-
dX�<c�Zki`Zf�EXZ`feXc��J<E �`e�:_`c\%�K_\�knf�
systems are currently interconnected by means 
of a weak 345 kV line, which represents a very 
jg\Z`ÔZ�ZXj\#�[\m\cfg\[�`e�k_\�gXjk�n`k_�X�jk\g�
wise approach and currently not fully exploited. 
CESI supported the feasibility analysis, scre-
\e`e^� `e� X� Ôijk� jkX^\� k_\� gfjj`Y`c`k`\j� f]� Zifj-
sing the Andes with a EHV transmission line. 

One of the most important activities in the de-
j`^e�f]�X�d\iZ_Xek�c`e\�`j�k_\�`[\ek`ÔZXk`fe�f]�
the most favorable route, comparing different 
alternative solutions and selecting the most 
favorable ones on the basis of environmen-
tal criteria, technical constraints and econo-
mic impact of the different alternatives. The 
methodology used is the Analytical Hierar-
Z_`ZXc�GifZ\jj��8?G 1�X�Z\ikX`e�j\k�f]�Zi`k\i`X�
Xe[� jlY$Zi`k\i`X�_Xm\�Y\\e� `[\ek`Ô\[� Xe[� ]fi�
each of them a qualitative evaluation scale and 
a weight has been determined. Each solution, 
compared and ranked with a total score, obtai-
ned in the various criteria and sub-criteria, in-
dicates the best alternative from the environ-
mental feasibility point of view.

K_\�j\c\Zk`fe�gifZ\jj�_Xj�Zfej`[\i\[�Ôm\�[`]]\-
rent route alternatives and two different pairs 
of electrical nodes (Polpaico “CL” – Gran Men-
[fqX�È8IÉ�Xe[�Cfj�:fe[fi\j�È:CÉ�Æ�I`f�;`X-
dXek\� È8IÉ %�Dfi\fm\i#� k_\� ÔeXc� iflk\� [\Z`-
sion was driven by multiple aspects such as the 
length of the viable alternatives, the electrical 
losses, the complexity of the ending sub-sta-
tions and the reactive power compensation 
e\\[\[�]fi�\XZ_�jfclk`fe%�K_\�ÔeXc�iflk`e^�`j�
shown in Figure below, the two receiving-end 
sub-stations are Los Condores, on Chile’s side, 
Xe[� I`f� ;`XdXek\� fe� 8i^\ek`eXËj� j`[\%� K_\�
_pgfk_\j`j�Xk�GfcgX`Zf��:C �Æ�>iXe�D\e[fqX�

Line routing selectionThe Andes reach a maximum height of almost 
.#'''�d\k\ij�e\Xi�JXek`X^f�Xe[�Ôe[`e^�Xe�Xg-
propriate route turned out to be a multidisci-
plinary challenge, addressing transmission grid 
impact, technological solutions and the key pri-
ority to preserve the priceless landscape value 
as well as the inestimable archeological sites.

;`]]\i\ek�Xck\ieXk`m\j� ]fi�X�e\n� `ek\ieXk`feXc�
interconnection were investigated, identifying 
the best solution in terms of achievable Net 
KiXej]\i�:XgXZ`kp��EK: #�`dgXZk�fe�k_\�fg\iX-
tion of the power systems and constructability. 
The analysis was very complex as it required 
the application of a network model represen-
ting the whole system with the two countries, 
which were usually studied separately and 
with different software. Following in-depth 
static and dynamic simulations, the best in-
terconnection alternative turned out to be a 
500 kV single circuit line connecting the Los 
:fe[fi\j�jlYjkXk`fe� `e�:_`c\� kf�I`f�;`XdXe-
te in the Mendoza province. Maximum power 
transfer is in between 300 and 800 MW de-
g\e[`e^�fe� k_\�[`i\Zk`fe�f]�gfn\i�Õfnj�Xe[�
the network arrangements in the internal grid 
of the two countries and the power dispatch 
f]�:_`c\Xe�Xe[�8i^\ek`e\Xe�^\e\iXk`fe�Õ\\kj%

In parallel, detailed analysis have been perfor-
d\[�]fi�k_\�[\Ôe`k`fe�f]�k_\�c`e\�iflk`e^�Xe[�
the preparation of the basic design of the line 
and the substation.

�8I �ef[\j�nXj�i\a\Zk\[�\jj\ek`Xccp�[l\�kf�k_\�
high social environmental impacts.

The selected line has a total length of 312 kilo-
meters and a maximum altitude of 2,700 me-
ters. The main challenge in the route selection 
nXj�i\gi\j\ek\[�Yp�k_\�[`]ÔZlckp�`e�k_\�8e[\j�
crossing, mainly due to shortage of crossing 
routes/corridors and high density of environ-
mentally sensitive areas.

Map legend

1 - Baja

3 - Alta
2 - Media

4 - Muy Alta
Portezuelo del Viento

Region del Maule (Chile)

Mendoza (Argentina)

Once the most favorable alternative was se-
lected. CESI developed the overhead line and 
receiving end substation design, in order to 
]lcÔc� k_\� i\hl`i\d\ekj� f]� k_\� 8lk_fi`k`\j� ]fi�
the application of construction and operation 
permits. The HV line design is unique along its 
length, making it necessary to consider both 
Chilean and Argentinean contemporary tech-
nical Standards and Regulations, as far as the 
main International Standard. The line design 
was mainly driven by the route’s high altitude, 
of up to 2,700 meters. Considering the purpose 
of the merchant line, it was required to opti-
mize line losses considering both investment 
cost and capitalized losses along a 15-
20 year period. The resulting optimized 

Interconnection Design 
for Authorization 
Process
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On the basis of the outcomes of the Regu-
latory Analysis, a set of environmental and 

As a part of its consultancy, CESI is sup-
porting Enel throughout the whole autho-
rization process, drawing on the experience 
acquired in the field of authorization pro-
cedures for high voltage power line inter-
connections. The authorization procedure 
is composed of multiple processes and com-
plex timing, which requires a coordinated 
strategy to be effective. 

The authorization procedure has led to many 
interactions with Chilean and Argentinian 
Authorities, both before and after the permit 
application. In both cases, CESI has assisted 
Enel with technical support during the va-
rious meetings.

Environmental Impact 
Assessment 

Consultancy Support 
along the Process 

Q&A Gianluca Marini (Consulting Division 
Executive Vice President – CESI) 
and Fabrizio Scaramuzza (Head of Global 
Origination & Merchant Lines – Enel).

Gianluca Marini: Considering your experience, which is the biggest obstacle 
to the development of interconnecting power lines in South America?
Fabrizio Scaramuzza: The biggest obstacle is the limited experience of all the 
stakeholders involved in the development of such infrastructures, and especially 
in the authorization process of private interconnections. Consequently, the re-
gulatory framework is not fully developed and especially not harmonized among 
the various Countries. 

Marini: How did you cope with the major difficulties encountered during the 
development of the initiative?
Scaramuzza: A globally coordinated working group has been created with the 
countries of interest and led by Enel Global Trading, with the technical support 
of CESI, alongside the best local technical expertise. In recent years, a new 
OHJLVODWLRQ�ZDV�HQDFWHG�LQ�&KLOH�� LQWURGXFLQJ�IRU�WKH�ÀUVW�WLPH�WKH�SRVVLELOLW\�RU�
a private company to construct and to own electricity interconnections, and we 
had to continuously surf through the process.

Marini: How do these types of infrastructures contribute in terms of benefits 
brought to the System and related markets?
6FDUDPX]]D��7KH�PDLQ�EHQHÀWV�RI�WKHVH�LQLWLDWLYHV�LQFOXGH�IDFLOLWDWLQJ�WKH�LQWH-
gration of markets by promoting trade exchange between less interconnected 
countries, supporting the development of new renewable capacity and the pos-
sibility of optimizing various generation technologies as well as obtaining a more 
resilient network.

Marini: What are the markets and borders that could attract the major 
projects in the future?
Scaramuzza: We are currently monitoring various borders, also in order to sup-
port our local operations in leveraging on commercial and cross-border trading 
opportunities, as well as evaluating some projects in Central and South America. 
In particular, the countries of greatest interest are Chile, Argentina, Brazil, Peru, 
Colombia and Panama.

conductor is a four wire per phase con-
Ô^liXk`fe� 888:� kpg\%� K_`j� i\jlck� nXj�

mostly driven by the limitation of corona los-
ses, which may become very high considering 
the combination of voltage, 500 kV, and alti-
tude up to 2,700 meters. Moreover the desi-
gn considered in detail the high mountainous 
environmental conditions such as minimum 
�$(,�: #�dXo`dld%��"),�: #�Xe[�Xm\iX^\�Xd-
Y`\ek� k\dg\iXkli\j� �"/�: #� n`e[� XZk`fe� �*'�
d&j�('�d`elk\j�,'�p\Xi�i\klie�g\i`f[ #�`Z\��)'�
dd� k_`Zbe\jj #� \Xik_hlXb\� j\m\i`kp� �'%+/� ^ #�
b\iXle`Z�c\m\c��.�ÕXj_\j&�bd)�g\i�p\Xi #�gfccl-
tion level. The outcomes of this activity were 
k_\� [\Ôe`k`fe� f]� k_\� Zfe[lZkfij� Xe[� ^ifle[�
wire, towers outline with a maximum height of 
51 meters, the selection of an insulator string of 
7.5-8.5 m meters and right of way restrictions.

In a similar way, the HV substations at line 
j`[\j�n\i\� Xcjf� [\j`^e\[#� `e� fi[\i� kf� [\Ôe\1�
single line diagrams, layout and sections, tech-
nical description with main electrical parame-
ters. The substation design was in accordance 
with each country’s Regulations and Standards 
as far as major International Standards. The 
jlYjkXk`fe�`e�Cfj�:fe[fi\j��:_`c\ �`j�X�^i\\e-
Ô\c[�>@J��>Xj�@ejlcXk\[ �jlY$jkXk`fe�n`k_�,''�
bM��(���Yi\Xb\i�jZ_\d\ �Xe[�))'�bM�j\Zk`fej�
�[flYc\� YljYXi #� k_i\\� j`e^c\� g_Xj\� kiXej]fi-
mers 500/220 kV 286 MVA rated and three 
single phase 500 kV reactors 40 MVAr rated. 
The GIS choice was mainly driven by space 
ZfejkiX`ej� Xe[� Xck`kl[\� �(#+,'� d\k\ij %� K_\�
jlYjkXk`fe� `e� I`f� ;`XdXek\� `j� X� YifneÔ\c[�
jlYjkXk`fe�8@J� �8`i� @ejlcXk\[ � kpg\�n`k_� ,''�
kV and 220 kV sections, both with 1 ½ breaker 
scheme. The interconnection line will be con-
nected to an existing 500 kV diameter, which 
shall be extended with HV line connection 
equipment and line shunt reactance 500 kV, 
rated 3 x 40 MVAr. Shunt reactance section 
will also be equipped with a forth reserve re-
actor connected to a quick exchange system 
allowing the connection of the spare reactor 
without reactor movement.

For the Chilean portion of the line only, both 
for Electrical Concession authorization and 
<@8� i\hl`i\d\ek#� `k� nXj� e\Z\jjXip� kf� [\Ôe\�
?M� kfn\i� gfj`k`fe`e^� Xe[� c`e\� gifÔc\%� Df-
reover, considering the lack of detailed topo-
graphy of the area, it was necessary to perform 
a drone survey campaign in order to acquire 
k_\�^ifle[�gifÔc\%�

technical studies has been defined for each 
country. The high-level structure of EIA is 
similar for both countries and it is mainly 
composed of: study of the environment as 
is; definition of the project influence area; 
definition of project impact; definition of 
mitigation; compensation and monitoring.

The main difference between Chile and Ar-
gentina lies in the degree of detail and dep-
th of the analysis required by the relevant 
authorities. Chilean requirements are more 
demanding both in terms of studies to be 
prepared and the number of site campaigns 
needed. Almost each specialty requires a 
site campaign, moreover Flora, Fauna and 
Limnology require seasonal campaigns in 
order to investigate the project area in all 
the seasons. The extended observation pe-
riod is one of the reasons for the long time 
and the effort required to prepare the EIA 
on the Chilean side. 

The preparation of the EIA also gave some 
chances to fine-tune the line route and/or 
tower positioning in order to solve some 
interferences and critical points discovered 
along the preparation process. For example, 
on the Chilean side, some towers have been 
moved from their original position, so as not 
to be placed in the middle of a highly sen-
sitive flora area or near the inundation area 
of water streams. Another sensitive study is 
the archaeological one that requires site in-
jg\Zk`fe�f]�k_\�\ek`i\�c\e^k_�f]�k_\�c`e\%�;l-
ring the inspection of the Chilean portion, 
some obsidian stones were detected.

As of today, EIA for the Argentina portion has 
already entered the evaluation process, while 
the Chilean one is still under preparation. 

Gianluca Marini Fabrizio Scaramuzza

Consulting Division Executive 
Vice President – CESI

Head of Global Origination 
& Merchant Lines – Enel
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Making Europe 
Resilient and 
Sustainable
By providing pertinent and reliable information, the European 
Environment Agency (EEA) promotes sustainable development 
Xe[�k_\�\e\i^p�kiXej`k`fe�Yp�glijl`e^�X�j`^e`ÔZXek�Xe[�d\XjliXYc\�
improvement of the environmental issues that are increasingly 
important to the crucial decisions required for the future, 
as well as to drive the economic recovery of the countries impacted 
Yp�k_\�:fm`[$(0�\d\i^\eZp%�@e�k_`j�j\Zk`fe�[\[`ZXk\[�kf�`ek\im`\nj#�
Energy Journal reviews the ideas of Hans Bruyninckx, Executive 
;`i\Zkfi�f]�k_\�<<8#�X�Ô^li\�Xk�k_\�]fi\]ifek�`e�k_\�[`jZljj`fe�
on the relations between environmental impact, use of resources 
and climate change.

Opinions

Hans Bruyninckx

Hans Bruyninckx is a Belgian political scientist and international relations 
scholar specialized in international environmental governance and European 
environmental politics. He is the Executive Director of the European Envi-
ronment Agency (EEA) in Copenhagen.

ine months ago, many European 
countries introduced restrictive 
d\Xjli\j� kf� YcfZb� k_\� :fm`[$(0�

pandemic. Following the initial shock 
caused by this massive and sudden chan-
ge, we now have the first analyses that al-
low us to examine the full impact of these 
measures and to identify solutions to mi-
tigate them.

“Let’s start with the impact on health,” 
\ogcX`ej� ?Xej� 9ilpe`eZbo#� <o\Zlk`m\� ;`-
rector of the European Environment Agen-
cy. “Long-term exposure to air pollutants 
— even at low concentration levels — and 
other contaminants can damage human 
health and cause chronic diseases, subse-
quently making people more vulnerable 
both to existing and new diseases like Co-
vid-19. Our recent report on ‘Healthy En-
vironment, Healthy Lives’ highlights that 
one in eight deaths in Europe can be attri-
buted to poor-quality environments. Two 
key reports were published in September 
)')'1� >cfYXc� 9`f[`m\ij`kp� Flkcffb� ,� ]ifd�
k_\�:fe]\i\eZ\�fe�9`fcf^`ZXc�;`m\ij`kp�Xe[�
the World Wildlife Fund’s Living Planet 
Report 2020. They both highlight the alar-
ming rate of decline in biological diversity 
and call for decisive and urgent action on a 
global level. The same worrying trends can 
be observed in Europe. They affect nature’s 

resilience, productivity and ability to main-
tain a state of equilibrium. Enhancing na-
ture’s resilience at the global level by pro-
tecting, preserving and restoring natural 
areas (and shifting towards a sustainable 
]ff[�jpjk\d �n`cc�efk�fecp�gifYXYcp�i\[lZ\�
the risks associated with zoonotic diseases 
but also ensure our long-term wellbeing.”

The Coronavirus crisis has shed further 
light on Europe’s need to face environ-
mental issues. This will lead not only to 
environmental benefits, but also to bene-
fits for the health and well-being of so-
ciety as a whole. 

“The Covid-19 pandemic provides a clear 
example of how fragile our societies and eco-
nomies can be in the face of a major shock. 
The coming months will be critical to the 
definition of recovery and investment plans. 
In order to contribute to these discussions, 
EEA is organizing a series of on-line debates 
to bring expert knowledge and reflections 
to a wider audience. Change will happen in 
one way or another. Faced with uncertainty 
and a range of challenges, our only practical 
option is to guarantee that every decision 
we take, during this critical period, brings 
us closer to our goals in terms of so-
ciety and sustainability.”

N
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“We can build a resilient society driven by a 
green economy. The restrictive measures in-
troduced sudden and enormous changes to 
the European way of life. There were fewer 
vehicles on our streets and hardly any com-
mercial flights. Many activities were mo-
ved on-line, further reducing the need for 
mobility. The impact on the environment 
was evident: air quality in cities improved 
in just a couple of weeks. Naturally, as the 
restrictions are lifted and economic activi-
ties resume, we risk returning to pre-Covid 
pollution levels. The countries that acted 
quickly and decisively generally had lower 
infection and mortality rates, even amongst 
the more vulnerable categories. Significant 
lifestyle changes and the use of digital tools 
provided a short-term solution, but only de-
cisive action triggering fundamental change 
in our production and consumption systems 
will make a true difference.

Europe’s long-term strategic policy is de-
scribed by the European Green Deal, its 
strategies and action plans. The State of 
the Union Address by the President of 
the European Commission Ursula von der 
Leyen not only confirmed that Europe 
is committed to achieving these objecti-
ves, but also further concentrated on cli-
mactic issues. 

“As I said, the coming months will be fun-
damental. These objectives must be achie-
ved through a fair transition focusing on 
inequality and social justice on par with 
climactic objectives. Governments are al-
locating public funds to mitigate the worst 
aspects of the crisis and jumpstart the 
economy. Will these funds be used to just 
return to our pre-Covid habits, or will we 
develop a fair and sustainable world? The 
European Commission’s recovery plan is 
based on sustainability. Europe has cho-
sen to become a green, digital and resilient 
Zfek`e\ek%�@e�k_\�<lifg\Xe�>i\\e�;\Xc#�k_\�
Commission had already proposed an ambi-
tious transition towards long-term sustai-
nability, focusing on the environment and 
the climate. These priorities are also clearly 
i\]c\Zk\[� `e� k_\�dlck`$XeelXc� <L�ö(%(� ki`c-
lion budget proposal for 2021-27. As part 

During the lockdown, the restrictive 
measures enacted in various coun-

tries to limit the diffusion of the new coro-
navirus also cut carbon dioxide emissions, 
thereby reducing air pollution and impro-
ving the quality of the air we breathe.

«According to our monitoring of the weekly 
average concentrations of nitrogen dioxide 
and particulates, in the Iberian Peninsula, 
the lockdown led to a record decrease in 
\d`jj`fej%�;li`e^�k_\�n\\b�f]�DXiZ_�(-$))#�
`e�9XiZ\cfeX#�Xm\iX^\�e`kif^\e� c\m\cj�[ifg-
ped by 55% over the same period in 2019, 
while a 40% decrease was recorded over 
the previous week. Madrid recorded similar 
drops of 41% and 56%, while Lisbon regi-
stered a 51% and 40% reduction. This data 
precisely reflects the decrease in air pollu-
tion, especially due to the reduction of traf-
fic in cities. According to a briefing report 
published by our agency at the beginning of 
November, the Covid-19 pandemic and the 
consequent restrictive measures enacted 
to halt the virus had a positive short-term 
impact on the European environment. 
This included a temporary improvement in 
air quality, less greenhouse gas emissions 
and a respite from acoustic pollution. No-
netheless, the analysis also emphasizes that 
there were negative consequences such as 
an increase in the use of disposable plastic 
and that we should concentrate on remo-
deling our non-sustainable production and 
consumption systems to achieve long-term 
environmental benefits.”

The European Union and its member sta-
tes have fielded recovery plans to counter 
the effects of the health emergency and 
the deep economic crisis. The question, 
however, is “How can we recover from 
this and avoid that other crises – environ-
mental, climactic, economic and public 
health – occur in the future?

of a recovery plan from this economic crisis, 
a new, additional, €750 billion financial in-
jkild\ek� ZXcc\[� ÊE\ok� >\e\iXk`fe� <LË#� _Xj�
been proposed by the European Commis-
sion. Framed by well-defined policy targets, 
these funds can help Europe transform its 
economy while achieving climate-neutrality 
and sustainability and addressing social ine-
qualities. Throughout the transition period, 
knowledge will play a key role in guarante-
eing that these funds are allocated to cohe-
rent actions towards this shared vision.”

Analyses conducted by the European En-
vironment Agency reveal that industrial 
pollution has decreased over the past ten 
years thanks to a reduction of the emis-
sions released both into air and water. 
Thus, it is highly probable that EU policy 
tools will continue to reduce industrial 
emissions, although pollution will most 
likely continue to have adverse impacts 
on human health and the environment.

È<L� `e[ljki`Xc� gfc`Zp� jkiXk\^p� ZXccj� ]fi� k_\�
ongoing development of a strong industry, 
producing a low level of carbon emissions 
and based on the circular economy. Ac-
cording to a recent EEA analysis, the use 
of the best available techniques and the 
implementation of the most ambitious di-
rectives on industrial emission would bring 
about a substantial reduction in emissions: 
91% for sulfur dioxide, 82% for particula-
tes and 79% for nitrogen oxide. Certainly, 
the transformation of the economy is key 
to reaching long-term climate objectives. 
Without a profound transformation of our 
production and consumption systems, any 
reduction of emissions triggered by econo-
mic crises will most probably be short-term 
and have an extremely high cost on society. 
Europe aims to achieve carbon neutrali-
ty through a gradual and irreversible re-
duction of emissions, not through sudden 
shocks. The solution to the global challenge 
of sustainability cannot be a massive shut-
down of society and enterprise. I believe 
that a planned and fair social transition, 
implemented over the long term, is the 
only way to achieve a resilient society with 
a strong and sustainable economy.
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The World 
is going Green
Europe, China, United States: an overview of the countries privileging 
renewable sources for their energy systems. Notwithstanding the slowdown 
caused by the economic emergency, wind and solar power are gaining an edge.

Industries & Countries

hanks to the increased use of wind, 
hydropower, and solar in 2020, re-
newable energy sources will provide 

nearly 90% of the increase in global energy 
capacity. In 2021, if these sources continue 
to develop more rapidly than they have over 
the past six years, by 2025, they will repre-
sent the greatest global source of electricity 
generation putting an end to coal’s fifty-year 
run as the main source of energy.

This is the picture that emerges from the 
“Renewables 2020 – Analysis and Forecast 
to 2025” Report published in mid-November 
Yp� k_\� @ek\ieXk`feXc� <e\i^p� 8^\eZp� �@<8 %�
Thus, in contrast to the sharp decline caused 
by the Covid-19 emergency in many energy 
j\Zkfij��jlZ_�Xj�f`c#�^Xj#�Xe[�ZfXc #�`e�)')'#�
the use of renewable energy sources, driven 
Yp�k_\�Le`k\[�JkXk\j�Xe[�:_`eX#�_Xj�Y\\e�`e-
creasing worldwide. This year, global instal-
led renewable capacity will reach a record 
200 gigawatt.

In its “Energy Outlook” published in Octo-
ber 2020, IEA analyzed the impact that Co-
vid has had on energy consumption in 2020. 
This year, we will consume 5% less energy 
than in 2019. Oil demand will fall by 9%, 
coal by 7%, and natural gas by 3%, while 
renewables will only be minimally affected 

T

Challenges 
for the Future

However, before addressing the data provi-
ded by the “Renewables 2020 – Analysis and 
Forecast to 2025” Report, let’s take a look at 
the IEA’s “Global Energy Review 2020.” The 
latter explains how, in the first trimester 
2020, renewable electricity production has 
increased by 3%, especially because of the 
new wind and photovoltaic plants comple-
ted in 2019. The global quota of renewable 
electricity production has climbed to 28% 
�]`ijk� ki`d\jk\i� )')' � ]ifd� )-�� �]`ijk� ki`-
d\jk\i� )'(0 %� MXi`XYc\� i\e\nXYc\� jfliZ\j�
�g_fkfmfckX`Z�Xe[�n`e[ �_Xm\�jXk`j]`\[�0��f]�
the overall demand, as compared to 8% (also 
]`ijk�ki`d\jk\i�)'(0 %

@e�c`e\�n`k_�k_\�<lifg\Xe�>i\\e�;\Xc#�n_`-
ch aims to make the “old continent” the first 
with a zero impact on the environment by 
2050, Eurostat data reveal that, in the period 
2004-2018, the quota of renewable ener-
gy in Europe nearly doubled. Wind energy 
was the most important renewable source 
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of electricity and over one fifth of energy 
used for heating and cooling was provided 
by renewable sources. In 2018, renewable 
\e\i^p� i\gi\j\ek\[� (/%0�� f]� k_\� <L� kfkXc�
gross energy consumption, compared to 
9.6% in 2004. These figures reveal how ra-
pidly wind and photovoltaic solar capacity 
has developed in many countries, thanks to 
support policies and the marked reduction 
in technological costs.

For further information on this topic, please contact:
9ilef�:fmX#�8[m`jfip�J\im`Z\j���Jkl[`\j�;`i\Zkfi�Æ�:<J@
bruno.cova@cesi.it  
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�(� %� 8j� X� Zfej\hl\eZ\� f]� k_\� i\[lZk`fe�
in fossil fuel consumption, IEA estimates 
that, in 2020, greenhouse gas emissions 
will decrease by 7% over the previous year. 
Moreover, renewable sources will play an 
increasingly important role. Over the next 
decade, 80% of the additional demand for 
electricity will be provided renewables, 
mostly wind and solar. And solar energy is 
now defined as the new “King of the global 
electricity market.”

The global increase in the use of renewables 
is portrayed somewhat less positively by the 
I\e\nXYc\j�>cfYXc�JkXklj�I\gfik��I<E)( #�
a collaborative report produced by over two 
thousand experts with a vast collection of 
data and forecasts. According to the au-
thors, renewables had another record year 
of growth in 2019: installed capacity incre-
ased by over 200 GW, including 175 GW of 
wind and photovoltaic power, the greatest 
increase ever recorded. Installations and 
investments in renewable energy are now 
widespread in all countries around the 
world, including developing and emerging 
ones. Moreover, in the private sector, Power 
Purchase Agreements for energy produced 
by renewable sources are also on the rise. 
However, there have also been delays in the 
quota of renewables that should satisfy the 
consumption of energy for transports (32% 
f]�]`eXc�Zfejldgk`fe �Xe[�_\Xk`e^�Xe[�Zff-
c`e^� �,(� %�K_`j� X]]\Zkj� k_\� kfkXc� g\iZ\ekX-
ge of renewables used in final global ener-
gy consumption. Notwithstanding a 26.4% 
hlfkX� �)'(. #� k_\� Zfejldgk`fe� XZklXccp�
only represents 17% of final energy use.

Indeed, these pros and cons had already been 
described by the International Renewable 
<e\i^p� 8^\eZp� �@I<E8 � Xk� k_\� Y\^`ee`e^�
of the year in their “10 Years: Progress to 
Action” Report illustrating recent global pro-
gress and describing the measures required 
to increase the use of renewable energy sour-
Z\j%�@e�fi[\i�kf�i\XZ_�k_\�JljkX`eXYc\�;\m\-
lopment Objectives and proceed towards 
climate security, the authors explain that re-
newable electricity will need to provide 57% 
of the global demand by 2030, compared to 
the current 26%. This means that the quota 
of renewable sources used in global energy 
production would have to double, as would 
annual investments, which, redirecting plan-
ned investment in fossil fuels, would have to 
`eZi\Xj\�]ifd�k_\�Zlii\ek�LJ�**'�Y`cc`fe�kf�
e\Xicp�LJ�.,'�Y`cc`fe�`e�Zc\Xe�\e\i^p%

“We have entered a decade of action for re-
newables, a period during which the energy 
system will undergo an unpreceden-
ted transformation,” explains IRENA 



Presenting the Energy Technology Per-
jg\Zk`m\j� �<KG � I\gfik� `e� J\gk\dY\i#� @<8�
<o\Zlk`m\� ;`i\Zkfi� =Xk`_� 9`ifc� \ogcX`e\[�
that “notwithstanding the difficult situation, 
recent developments in the energy sector al-
low us to be optimistic about our ability to 
accelerate the green transition.” One of the 
reasons behind this optimism is the cost of 
photovoltaic energy. Electricity produced by 
silicon panels is currently amongst the most 
economically competitive. It costs 82% less 
per kWh produced than it did in 2010. And 
this phenomenon is no longer restricted to 
the Chinese, European, and North Ameri-
can markets who drove the growth of this 
technology. New projects are now underway 
Xifle[�k_\�nfic[1�]ifd�M`\keXd�kf�k_\�Le`-
k\[�8iXY�<d`iXk\j#�Xe[�]ifd�<^pgk�kf�9iXq`c%�
To give you an idea of the magnitude of the 
growth of photovoltaic energy, it increased 
by 22% in 2019 and currently satisfies 2.7% 
of global electricity consumption (720 TWh/
p\Xi %� <oZcl[`e^� _p[ifgfn\i#� i\e\nXYc\�

Renewables around 
the World

;`i\Zkfi� >\e\iXc� =iXeZ\jZf� CX� :X-
mera. “In order to guarantee that this 

takes place, we have to urgently address the 
issue of stronger policy and drive a signifi-
cant increase in investments over the next 
10 years. Renewable energy is key to sustai-
nable development and it is fundamental for 
economic and energetic planning worldwi-
de.” IRENA underlines that the cost of solar 
photovoltaic energy has decreased by 90% 
over the past ten years and that the price of 
onshore wind turbines have nearly halved. 
The costs of wind and photovoltaic solar 
energy are increasingly competitive compa-
red to traditional energy and these two types 
of technology could satisfy over a third of 
global energy needs.
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The Chinese government is one of the top 
global investors in renewable energy. Howe-
ver, although ca. 25% of its energy is pro-
duced from green sources, the country also 
continues to employ enormous amounts of 
fossil fuels to produce energy, which is natu-
rally also linked to the increase in CO2 emis-
sions. On account of energetic security is-
jl\j��Xj�n\cc�Xj�\Zfefd`Z�fggfikle`kp #�k_\�
Chinese government has been promoting 
policies that favor renewable energy sour-
ces. In the first trimester 2020, 392.34 bil-
lion kWh of electric energy were produced 
from renewable sources, 3.84 billion kWh 
more than during the same period in 2019. 
Now, after the economic and social crisis 
triggered by the Covid-19 pandemic, China 
is working to consolidate its role as a major 
green player by driving a strategic energy 
program based on the gradual abandonment 
of coal. The involved ministries have already 
announced that the most polluting and ob-
solete coal plants will be progressively shut 
down. And although new coal plants are 
still scheduled to be developed, the govern-
d\ek� `e�9\`a`e^� kiljkj� k_Xk� `k�_Xj� ]`i-
mly undertaken a transition towards 

China

solar energy comes right after wind energy. 
@e�]XZk#�=Xk`_�9`ifc�\dg_Xj`q\[�k_Xk�Èk_Xebj�
to substantial technological improvements, 
wind energy now accounts for 5% of all pro-
duced electricity.”

In mid-November, the “Renewables 2020 
– Analysis and Forecast to 2025” Report 
pointed out how, notwithstanding the un-
certainty caused by the Covid-19 pandemic, 
renewables continue to do well. Thanks to 
the completion of projects that had been 
delayed or interrupted due to supply issues, 
green energy will be driven by India and the 
<lifg\Xe�Le`fe�n`k_� X� i\Zfi[� ('�� \ogXe-
sion of the new global renewable capacity, 
k_\� dfjk� dXib\[� `eZi\Xj\� j`eZ\� )'(,%� ;l-
ring the initial months of 2020, China, In-
[`X#� Xe[� k_\�<lifg\Xe�Le`fe� `eZi\Xj\[� k_\�
total renewable energy capacity up for au-
ction by 15%, compared to the same period 
in 2019, a record in concessions revealing 
that medium-term and long-term expecta-
tions for a marked increase in the demand 
of renewable energy are concrete. In terms 
of electricity, in 2020, the energy produced 
by green technology will increase by 7%, 
supported by new record increases in capa-
city, notwithstanding the 5% drop in annual 
energy demand, the greatest decrease since 
the second world war.

The IEA Report also reveals that outside 
of the electricity sector, renewable sources 
have been impacted by the Covid crisis. 
9`f]l\cj� lj\[� `e� kiXejgfikj� Xi\� \og\Zk\[� kf�
undergo the first annual decline in two de-
cades, driven by the vast decline in fuel de-
mand in this sector as well as the low cost 

of fossil fuels that reduces the economic 
advantages of biofuels. Moreover, the eco-
nomic crisis has also decreased industrial 
demand for bioenergy. The net result of 
these drops, in combination with the rise of 
renewable energy sources in the electricity 
sector, is an overall 1% increase in the global 
demand for renewable energy in 2020.
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K_\� Le`k\[� JkXk\j� Xi\� k_\� j\Zfe[� ^i\Xk\jk�
global consumer of renewable energy after 
China. In the attempt to achieve energetic 
independence and reduce energy imports 
from abroad, the production of renewable 
\e\i^p�`e�k_\�Le`k\[�JkXk\j�_Xj�`eZ_\[�X_\-
ad of coal as the primary source of energy. 
A first in a sector that has been dominated 
by fossil fuels for over 130 years. However, 
fecp� (/�� f]� \e\i^p� `e� k_\�Le`k\[� JkXk\j� `j�
produced from renewable sources and this 
]`^li\�Zflc[�[ifg�]lik_\i%�@e�k_\�Le`k\[�JkX-
tes budget for 2020, funding for renewable 
\e\i^p�_Xj�[ifgg\[�kf�LJ�.''�d`cc`fe�]ifd�
k_\� LJ�)%*� Y`cc`fe� XccfZXk\[� `e� gi\m`flj�
years. In its Energy Outlook published in 
Ale\#� k_\� Le`k\[� JkXk\j� <e\i^p� @e]fidX-
tion Administration affirmed that energy 
generation from renewable sources should 

United States

energy production models based on 
renewables that will ramp up the pro-

duction of energy from hydroelectric, wind, 
and solar sources. This is also corroborated 
by Chinese investments and funding in gre-
\e�\e\i^p�n_`Z_�kfkXc\[�LJ�*+%-�Y`cc`fe�le-
k`c�)''0#�i\XZ_\[�LJ�//�Y`cc`fe�`e�)'(0#�Xe[�
Xi\� \og\Zk\[� kf� \oZ\\[� LJ�*''� Y`cc`fe� `e�
2020. According to data from the National 
Energy Administration, in the first trimester 
2020, China’s renewable energy capacity in-
creased by 8.4% annually for a total of 802 
million kW.

However, this also means that over the cour-
j\�f]� ]fli�p\Xij� �)'(0$)')* #� k_\�\c\Zki`Z`kp�
consumption of Chinese data centers, infra-
structure that is currently mainly fueled by 
coal and is extremely polluting, will increase 
by 66%. Nonetheless, China has also greatly 
ramped up its use of wind, hydroelectric, and 
photovoltaic energy and government policy 
aims to encourage private companies to in-
crease their use of renewables through di-
rect market purchase or in-house production 
with solar panels. In order to provide ener-
gy and cool down their data centers, major 
gcXp\ij� jlZ_� Xj� 8c`YXYX#� 9X`[l#� :_`e[XkX#�
Xe[�>;J�_Xm\�klie\[�kf�n`e[�Xe[�jfcXi�\e\i-
^p%� @e[\\[#�[li`e^� k_\�Ôijk� k_i\\�dfek_j�f]�
)'(0#�8c`YXYX#�9X`[l#�?lXn\`#�K\eZ\ek#�Xe[�
Chindata purchased 400 GWh of renewable 
energy, the amount of energy consumed by 
k_\�\ek`i\�Z`kp�f]�9\`a`e^�`e�)+�_flij%

To date, China is also the greatest investor 
in low carbon emission energy sources and 
has an enviable technological know-how. Its 
industrial supply chains support the main 
industries working to create wind, solar and 
nuclear plants. In September 2020, the go-
vernment announced a brave new plan to 
make its economy carbon-neutral by 2060 
through a combination of renewable ener-
gy, nuclear energy and carbon capture, and 
storage. With an outlook to completely 
overturn the existing system, the Chinese 

The Chinese strategy calls 
for an acceleration 

in the mass electrification 
of transports together with 
the use of green hydrogen 

as a clean fuel in key sectors.

country will have to eliminate its dependan-
ce on coal and develop a breathtaking level 
of wind and solar capacity. According to The 
Guardian, securities firms have estimated 
that China may need to install 80-115 GW 
of new solar capacity every year to reach this 
objective, besides annually increasing wind 
energy from 36 GW to 45 GW. And this is 
in addition to the current Chinese indu-
strial capacity for 241 GW of wind power 
and 180 GW of solar power. Furthermore, as 
the challenge of decarbonization is directly 
linked to dependance from oil, the Chinese 
strategy calls for an acceleration in the mass 
electrification of transports together with 
the use of green hydrogen as a clean fuel in 
key sectors.

According to the “Renewables 2020” Re-
port, humanity is at a crossroads in its ef-
]fikj�kf�]XZ\�Zc`dXk\�Z_Xe^\%�9p�`em\jk`e^�`e�
clean energy to drive the economic recovery, 
governments can guarantee that 2020 will 
not solely be remembered as a year during 
which the recession caused a temporary de-
cline in emissions. Indeed, this is why an ac-
celeration in the Chinese energy transition, 

incorporated directly into the next five-year 
plan, could lead to a critical turning point 
for China and drive international efforts 
towards a solid global transition.

increase by 11% annually, while coal pro-
duction should fall by 25%, which means 
that a greater quota of energy will be pro-
duced from renewable sources than from 
coal in 2020. While the shift to clean and re-
e\nXYc\�\e\i^p�jkXikj�kf�kXb\�_fc[#�k_\�Le`-
ted States are in fifth position, globally, for 
installed solar photovoltaic power and have 
the second highest installed wind energy ca-
pacity worldwide, Americans are now facing 
issues related to their excessive dependence 
on China for the minerals necessary to de-
velop clean energy systems. China provides 
nearly 80% of the raw materials used by the 
Le`k\[�JkXk\j� kf� i\Xg�n`e[�gfn\i� Xe[�gif-
duce solar panels, as well as batteries for 
electric cars, cellphones, computers, me-
dical equipment, national defense systems, 
and even oil and gas technology.

9\]fi\�k_\�Kildg�gi\j`[\eZp�Y\^Xe�`e�)'(-#�
k_\� Le`k\[� JkXk\j� _X[� Zfdd`kk\[� kf� i\[l-
cing emissions by 26-28% (compared to the 
)'', � Yp� )'),#� Xe� fYa\Zk`m\� k_Xk� Zlii\ekcp�
seems out of reach. Now, however, climate 
change will be a major point on Joe 
9`[\eËj� X^\e[X#� jkXik`e^� fe� AXelXip�

37Energy Journal  |  Issue 18 - December 2020



Energy Journal  |  Issue 18 - December 2020 39

In 2019, the production of electricity from 
renewable sources in Europe satisfied 35% 
of the total annual demand. Production from 
renewable sources, excluding hydropower, 
climbed to 24% from 22% in 2018. In some 
European countries, electricity produced 

Europe

20, when he is officially sworn in as 
Gi\j`[\ek%� ;li`e^� _`j� \c\ZkfiXc� ZXd-

gX`^e#�9`[\e�gifd`j\[�kf�`em\jk�e\Xicp�)�ki`c-
lion dollars in clean energy and low carbon 
emission infrastructure without, however, 
setting a specific objective for the reduction 
of emissions.

Climate change is a key issue for the Presi-
dent-elect and his administration will center 
the economy, foreign policy, national securi-
ty, and social justice around it. The greatest 
i`jb�`j�k_Xk�k_\j\�\]]fikj�dXp�Y\�[`clk\[%�9`-
den will have to address a number of issues, 
including fracking and its potential for em-
ployment. Indeed, some observers believe 
k_Xk�k_\�Le`k\[�JkXk\j�j_flc[�Zfek`el\�Yfk_�
to invest in oil and gas, as well as to alloca-
te significant public funding for the energy 
transition, to change the very story about 
k_\�Le`k\[�JkXk\j�Xj�X�]fjj`c�]l\c�jlg\igfn\i%
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Sweden stands out in Northern Europe 
thanks to its 64% quota of renewables. The 
country has fully exploited its two greatest 
treasures: water and forests. The first pro-
vides hydropower, its main source of ener-
gy generation, while the second produces 
the biomasses that are used to heat houses. 
Thus, it should not come as a surprise that 
every Swedish citizen produces 25% less 
CO2, on average, than an American citizen. 
If the world were more like Sweden, the so-
lution to global warming would be at hand. 
There also are other virtuous cases in the 
<lifg\Xe�Le`fe1�=`ecXe[#�CXkm`X#�;\edXib#�
and Austria all have a quota of renewables 
exceeding 45%.

;\edXib#�n_`Z_� X`dj� kf� Zfdgc\k\cp� \c`d`-
nate fossil fuels by 2050, is the home of wind 
energy. On average, one day of wind is suffi-
cient to produce 140% of the country’s daily 
requirement and allows for surplus energy 
that can be sold to neighboring countries. 

Sweden, Finland 
and Denmark

Germany has been a pioneer on the issue 
of renewables since the 1980s. Thanks to 
its forward-looking policies encouraging 
photovoltaic energy, it can now reap the 
benefits. It is a global leader in solar photo-
voltaic capacity, and amongst the most indu-
strialized countries, it satisfies the greatest 
daily demand for electricity from renewable 
sources with a record 78%. In 2019, Ange-
la Merkel further ramped up the country’s 
green objectives by adopting measures to 
close nuclear and coal plants and definitely 
XYXe[fe� k_\j\�\e\i^p� jfliZ\j�Yp�)'*/%�9X-
sed on data published by the German Asso-
Z`Xk`fe� ]fi� <e\i^p� Xe[�NXk\i� �9;<N � Xe[�
k_\� 9X[\e$Nl\ikk\dY\i^� I\j\XiZ_� :\eki\�
fe� JfcXi� Xe[� ?p[if^\e� <e\i^p� �QJN #� `e�
the first three months of 2020, Germany 
produced more than half of its electricity 
from renewable energy sources. Moreover, 
for the first time, the quota of renewable 
energy reached 52%, providing most of the 
energy needed during the first trimester of 
k_\�p\Xi%�9\kn\\e�AXelXip�Xe[�DXiZ_�)')'#�
clean energy was produced from the wind, 
in particular, as well from the sun, biomas-
ses, hydropower, and other sustainable sour-
ces. Comparing the first trimester of 2020 
to that of 2019, there is a marked in-
crease over the 44.4% gross internal 

Germany

from renewable sources already satisfies a 
high percentage of the demand: Sweden 
�-+� #�;\edXib�Xe[�8ljki`X��-'� #�Gfikl-
^Xc��,,� %

In general, based on the quota of renewables 
on the total consumption of energy, the most 
virtuous European countries are those in the 
North. This is not only due to a more favo-
rable distribution of primary resources (i.e., 
_p[ifgfn\i� `e� Jn\[\e #� Ylk� \jg\Z`Xccp� kf�
their propensity to consume conscientiously 
and safeguard the environment and national 
territory, as well as their lower population 
densities. Iceland’s geographical characteri-
stics make it the global leader in the genera-
tion of renewable energy. It produces more 
electricity pro capite than any other nation. 
Nearly 100% of its energy is produced from 
renewable sources: hydropower and ge-
othermal energy satisfy 95% of the country’s 
heating requirements. Iceland currently pro-
duces ca. 19 TWh of electric energy per year, 
which makes it the greatest global generator 
of electricity with 55,000 kWh per person 
�k_\�<L�Xm\iX^\�`j�-'''�bN_ %�EfinXp�Xcjf�
satisfies 98% of its internal demand through 
renewable sources thanks to the extraordi-
nary availability of hydropower resources 
�0,��f]�k_\�[\dXe[ #�n_`c\�n`e[�gfn\i�jX-
tisfies the remaining 3%.

Let’s take a closer look at the most signifi-
cant countries in this sector.

This achievement is made possible by an in-
dustry that leads the world in the design and 
production of wind power generators, sel-
ling turbines, and exporting know-how wor-
ldwide. Finland, one of the foremost eco-su-
stainable countries in Europe has declared 
war on coal, oil and fossil fuels and plans 
to completely eliminate their use by 2030. 
Norway produces 98% of its energy from re-
newable sources. Hydropower is its primary 
resource, but wind and thermal energy are 
also important for the production of electri-
city in Norway.

In 2019, the production 
of electricity from 

renewable sources 
in Europe satisfied 35% 

of the total 
annual demand. 



=fi�k_\�]`ijk�k`d\�`e�)'(0#�k_\�Le`k\[�B`e^-
dom, the birthplace of the Industrial Revo-
lution, produced more energy from coal-free 
jfliZ\j��i\e\nXYc\j�Xe[�elZc\Xi �k_Xe�]ifd�
fossil fuels. The energy generated from 
wind, water, sun, and nuclear (the National 
>i`[� `eZcl[\j� k_`j� Xj� X� i\e\nXYc\ � i\gi\-
sented 48.5% of the total, compared to 43% 
produced from fossil fuels. (The remaining 
8.5% is generated from biomasses and wa-
jk\% � @e� )'(0#� gifa\Zkj� ]fi� k_\� [\m\cfgd\ek�
of renewable plants reached an unpreceden-
ted peak (269 wind, solar, and bioenergy 
plants, equivalent to 75% more clean energy 
projects compared to the requests presented 
fm\i�k_\�cXjk�k_i\\�p\Xij �Xe[�`e�)')'#�>i\Xk�
9i`kX`e� Z\c\YiXk\[� knf� dfek_j� f]� ZfXc$]i\\�
electricity generation, the longest period in 
over 140 years.

United Kingdom

consumption of electricity registered 
last year. This was also driven by the 

drop in total energy consumption, especial-
ly in industrial activities, caused by the Co-
vid-19 emergency.

8j�k_\�=`eXeZ`Xc�K`d\j�i\gfik\[#�k_\�Le`k\[�
B`e^[fd� _Xj� i\Z\ekcp� XeefleZ\[� Xe[� Ô\c-
ded more green commitments and objectives 
than any other major global power. In line 
with its zero-emissions by 2050 objective, 
London and the rest of the country have re-
cently stopped the activity of power plants 
powered by coal and other fuels that have hi-
storically provided the lion’s share of energy 
kf�9i`k`j_�Z`k`q\ej��.,%,��`e�(00'�Xe[�j`d`cXi�
hlXek`k`\j�`e�jlYj\hl\ek�p\Xij %�8ZZfi[`e^�kf�
k_\�gcXej�f]�k_\�9i`k`j_�^fm\ied\ek�`e�)')'#�
only three old coal plants will still be active, 
and these will be closed in 2025. Moreover, 
in order to allow the shift to a zero-carbon 
\d`jj`fej�jpjk\d#�k_\�LB�EXk`feXc�>i`[�_Xj�
planned to invest nearly 10 million pounds 
sterling in gas and electricity networks over 
k_\�e\ok�Ôm\�p\Xij%�@e�FZkfY\i�)')'#�k_\�LB�
government announced that it intends to 
become a global leader in the generation of 
low-cost clean energy, cheaper than coal and 
gas. In this context, off-shore wind power, 
which indeed is already the top renewable 
i\jfliZ\�`e�k_\�Le`k\[�B`e^[fd#�n`cc�Y\�b\p%�
Kf[Xp#�>i\Xk�9i`kX`e�_Xj�Xe�`ejkXcc\[�f]]j_fi\�
capacity of 10 GW, a value that could increa-
se fourfold in the short term.
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In France, in 2019, power produced by nu-
clear energy slightly declined, the use of coal 
fell steeply, while gas consumption increased, 
and renewable sources did even better, ac-
cording to the report presented in February 
by RTE, the company managing French tran-
smission networks. In particular, wind and 
photovoltaic power respectively generated 34 
and 11.6 TWh last year, increasing by 21% and 
7.8% over the previous twelve months.

The French government aims to transform 
photovoltaic energy into the cornerstone of 
its national electric system, increasing its 
production to 35-44 GW by 2028. In April 
2020, the French Ministry for the Energy 
Transition published the National Ener-
^p$:c`dXk\� GcXe� �GE@<: � k_Xk� `j� YXj\[� fe�
two key elements: the national decarboni-
zation strategy (Stratégie nationale bas-car-
Yfe\ �Xe[�X�cfe^$k\id�\e\i^p�gif^iXd%�K_\�
latter includes a 50% reduction of the nucle-
ar energy quota by 2035, a 33% increase in 
the use of renewables by 2030, and a 40% re-
duction in the use of fossil fuels by the same 
date. In the context of clean energy, France 
aims to double its installed capacity for re-
newable electricity, reaching 101-113 GW by 
2028 (34.7 GW will be produced from on-
j_fi\�n`e[�]Xidj %

Over one third of the electric energy pro-
duced in Italy is generated from renewable 
sources. As of September 2019, alternati-
m\� jfliZ\j� jXk`jÔ\[� *-%(�� f]� k_\� eXk`feXc 

France

Italy

demand for electric energy, as reported in the 
Terna monthly report. In fact, this represents 
a slight decrease from 2018. In 2019, 500 GW 
less energy was generated from renewables 
Xe[#� `e� kfkXc#� i\e\nXYc\j� jXk`jÔ\[� +'%,�� f]�
k_\�[\dXe[�X^X`ejk�+(%/���)'(/ %�@e�k_\�<L#�
Italy performs well in terms of energy needs. 
It is the third producer of green energy on 
ÔeXc� ^ifjj� Zfejldgk`fe� Xe[� j\Zfe[� ]fi� k_\�
production of green electricity. According to 
the GSE Report (published in 2019 and ba-
j\[� fe� [XkX� ]ifd� )'(/ #� _p[ifgfn\i#� jfcXi#�
wind, bioenergy, and geothermal sources sa-
k`jÔ\[�(.%/��f]�k_\�ÔeXc�^ifjj�[\dXe[%�8e[�
k_`j� `j� j`^e`ÔZXek� ^`m\e� k_Xk� `e� )'(/#� @kXcp�
nXj�k_\�fecp�dXafi�Zflekip�`e�k_\�<L��Xcfe^�
n`k_�>\idXep#�=iXeZ\#�JgX`e#�Xe[�k_\�Le`k\[�
B`e^[fd �kf�\oZ\\[�k_\�\jkXYc`j_\[�<lifg\-
an target. In greater detail, renewable ener-
gy in Italy accounted for 33.9% of electricity 
production, 19.2% of the thermal demand, 
and 7.7% of the energy requirement for the 
transports sector. The main contributor to 
the production of renewable energy is hydro-
gfn\i� �+)�� f]� k_\� kfkXc #� ]fccfn\[� Yp� jfcXi�
g_fkfmfckX`Z� �)'� #� Y`f\e\i^p� �(.� #� n`e[�
�(-� #� Xe[� ^\fk_\idXc� \e\i^p� �,� %� Ef-
netheless, the result that emerges from the 
Ernst & Young “Renewable Energy Country 
Attractiveness Index” (published at the be-
^`ee`e^�f]� k_\�p\Xi �fe� k_\�XkkiXZk`m\e\jj�f]�
green investments in the country is not alto-
gether positive. Italy is only seventeenth in 
terms of investments in green energy. The 
most “renewable” country is China, followed 
Yp� k_\� Le`k\[� JkXk\j#� @e[`X#� =iXeZ\#� 8ljkiX-
lia, Germany, and other countries. And if, on 
k_\�fe\�_Xe[#�@kXcp�gifdfk\j�[`]ÔZlck$kf$jgfk�
micro plants, policy and public opinion are 
against industrial-sized plants.
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Renewables 
vs. Oil: How 
Energy 
is Changing 
Society
Recent forecasts and published data reveal new equilibria 
between renewables and fossil fuels with consequences 
that are not only economic but social too.

One on One

ozens of research papers, analyses, 
studies, and reports confirm that the 
energy transition is underway, and 

the trend is progressively shifting towards 
sustainable energy sources. There is a ge-
neral agreement about the timing of the 
transition: fossil fuels will not suffer a qui-
ck demise, but rather they will fade out over 
the course of a few decades. Another point 
on which analysts agree the consequences 
that the Covid-19 pandemic has had on the 
traditional energy sector which was already 
extremely vulnerable. The economic crisis 
triggered by the pandemic, the many sectors 
that ground to a halt and reduced mobility, 
led to a rapid decrease in the demand for fos-
sil fuels. Even more importantly, experts be-
lieve that the demand will never again match 
the peaks reached in 2019. Why? According 
to various studies, when the economy begins 
to recover, the bulk of energy demand will 
be satisfied directly by renewable sources.

D

A study published last June by the State 
Street Global Advisor, one of the top three 
largest mutual funds worldwide, highlights 
the competitive cost of technology for re-
newables which has decreased by over 90% 
since the financial crisis that began in the 
first decade of the 21st century. Indeed, 
in many countries, it is already cheaper to 
produce electricity from renewable sour-
ces than from fossil fuels. Meanwhile, the 
fall in the cost of fossil fuels is not viewed 
as a factor capable of stimulating a structu-
ral recovery of demand, not only because 

The Issue of Cost:
Competitive 
Renewables vs. High 
Fixed Rates for Fossil 
Fuels
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of the high fixed costs of production plan-
ts, but also on account of the competitive-
ness of renewables and the rapid evolution 
of technology. The latter is considered a key 
element in the diffusion of renewables as it 
leads to reduced costs year after year. On the 
contrary, the research points out that below 
certain thresholds, the production of certain 
fossil fuels is not economically sustainable. 

The “Renewable Power Generation Costs 
in 2019” Report, also published in June by 
the International Renewable Energy Agency 
�@I<E8 #�gf`ekj�flk�k_Xk�`e�,-��f]�ZXj\j#�i\-
newable energy is cheaper than any electric 
capacity generated by fossil fuels. The global 
average LCOE (Levelized Cost of Electri-
Z`kp � f]� lk`c`kp$jZXc\� g_fkfmfckX`Z� [ifgg\[�
kf�LJ�'%'-/&bN_� `e� )'(0#� X� (*��[\Zi\Xj\�
over the previous twelve months. The va-
lues of on- and off-shore wind energy have 
i\jg\Zk`m\cp� [\Zi\Xj\[� kf� LJ�'%',*&bN_�
Xe[�LJ�'%((,&bN_�fm\i�)'(/%�8ZZfi[`e^�kf�
IRENA, the cost for fossil fuels is currently 
\jk`dXk\[� Xk� Y\kn\\e� LJ�'%',$'%(..&bN_�
with the lower value representing the value 
of new coal plants in China.
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For further information on this topic, please contact:
8e[i\X�M\ekli`e`#�DXib\k�8eXcpj\j���>i`[�:f[\j�Gif[lZk�C\X[\i�Æ�:<J@

andrea.venturini@cesi.it



A publication entitled “Fattori di emissione 
atmosferica di gas a effetto serra nel settore 
\c\kki`Zf� eXq`feXc\� \� e\`� gi`eZ`gXc`� GX\j`� \l-
ropei” (Greenhouse Gas Emission Factors 
in the Electric Sector in Italy and Main 
<lifg\Xe� :fleki`\j � Yp� @JGI8� �8[mXeZ\[�
Institute for Environmental Research and 
Gifk\Zk`fe � j_\[j� c`^_k� fe� k_\� \mfcm`e^� i\-
lationship between renewables and oil pro-
ducts in Italy. The study, which addresses a 
number of issues, also examines the gross 
thermal electricity production trends for va-
i`flj�kpg\j�f]�]fjj`c�]l\cj%�Lg�kf�k_\�e`e\k`\j#�
f`c�gif[lZkj#�Xe[�\jg\Z`Xccp�]l\c�f`c��dXqlk #�

The Relation between 
Oil Products and 
Renewable Energy 
in Italy

played a key role contributing to the gene-
ration of ca. 50% of all thermally produced 
electricity. From the latter half of the nine-
ties, a combination of environmental poli-
cies seeking to reduce pollution, the incre-
ase in oil prices, and the greater efficiency 
of combined cycles over traditional burners 
have determined a progressive fall in the use 
of oil products in the thermoelectric sector 
and an increase in the use of natural gas.

The rapid decline of oil products translated 
into an increase in the use of natural gas, 
which in turn, led to an increased usage of 
electricity, which grew from less than 20% 
in 1990 to a peak of 55% in 2007. Then re-
newables began to take over. However, re-
cently natural gas has made a comeback. In 
fact, in 2017, it accounted for 47.4% of to-
tal electricity production (67% of thermoe-
c\Zki`ZXccp�gif[lZ\[�\e\i^p %

Ki\e[�f]�K_\idf\c\Zki`Z�<e\i^p�Gif[lZ\[�g\i�Kpg\�f]�=l\c%
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According to the extensive study by ISPRA, 
k_ifl^_� k_\� Ôijk� _Xc]� f]� k_\� e`e\k`\j#� :F2 
emissions caused by oil products accounted 

The CO2 Emissions 
of Oil Products

]fi�X�j`^e`ÔZXek�g\iZ\ekX^\�f]� k_\�kfkXc�\d`j-
sions released by the thermoelectric sector 
in Italy. In 1995, emissions caused by oil pro-
ducts amounted to 61.1% of total emissions in 
this sector. Since then, the percentage of CO2 
produced by oil products has diminished con-
stantly falling to 8.3% in 2017. Nonetheless, 

we must keep in mind that oil products also 
`eZcl[\� ^Xj\j� gif[lZ\[� k_ifl^_� ^Xj`ÔZXk`fe�
that have been steadily used since 2000. When 
examining fuel oil alone, its quota of emissions 
]\cc� ]ifd�-(%(�� kf�(%,���(00,� kf�)'(. #�n_`-
le those produced by natural gasses increased 
from 18.3% in 1995 to 57.2% in 2017.
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The first wave of the Covid-19 pandemic in 
2020 marked the acceleration of renewables 
fm\i� ]fjj`c� ]l\cj#� Xj� `j� Zfe]`id\[� Yp� k_\�9G�
Energy Outlook 2020, the most recent re-
gfik�glYc`j_\[�Yp�]fid\i�9i`k`j_�G\kifc\ld%�
In the report, analysts hypothesize that de-
mand for oil may never recover from the im-
pact of the pandemic. Moreover, they posit 
that it may begin to fall in absolute terms 
for the first time in modern history sin-
ce reaching its peak in 2019. According to 
k_\�9i`k`j_�ZfdgXep#�f`c�n`cc�Y\�jlYjk`klk\[ 

The Pandemic 
Introduces New 
Scenarios for 
the Renewables 
and Oil Sectors 

Yp�i\e\nXYc\�\e\i^p�jfliZ\j�n_`Z_�9G�XeXcp-
sts consider the fastest growing energy sour-
ce ever taking into consideration wind farms, 
jfcXi�gXibj#�Xe[�_p[if\c\Zki`Z�gcXekj%�K_\�9G�
Report proposes three different scenarios, 
fecp�fe\�f]�n_`Z_#�k_\�9lj`e\jj�Xj�LjlXc�JZ\-
eXi`f��98L #�gfj`kj�k_Xk�k_\�Zfejldgk`fe�f]�
oil will remain constant until 2035 before 
beginning to decrease. The company sees no 
scenario in which the demand for oil incre-
ases. The “Rapid” Scenario forecasts a 55% 
drop in the demand for oil over the next 30 
years and the achievement of the objectives 
established by the Paris Climate Agreement 
(to keep global temperature increase since 
pre-industrial times under 2 degrees centi-
^iX[\ %� K_\� dfjk� \em`ifed\ekXccp$]i`\e[cp�
scenario, NetZero, describes a situation in 
which countries manage to limit temperature 
increase to 1.5 degrees centigrade and the de-
mand for oil falls by 80% by 2050.
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Moody’s outlook on the oil sector is not as 
bleak. In October, it updated the outlook 
for the Oil&Gas Sector from “negative” to 
“stable.” The international rating agency 
explained in a note that the average cost of 
f`c� n`cc� jkXp� `e� k_\� LJ�+'$+,&YXii\c� iXe^\�
`e�)')(#�n_`c\�k_\�<9@K;8��<Xie`e^j�9\]f-
i\� @ek\i\jk#� KXo\j#� ;\gi\Z`Xk`fe� Xe[� 8dfi-
k`qXk`fe � `e[`ZXkfi� n`cc� i\dX`e� leZ_Xe^\[�
between June 2020 and June 2021. 

@e� ]XZk#� \oXd`e`e^� k_\� <9@K;8� `e[`ZXkfi�
for the second trimester of 2020 in the oil 
industry, Moody’s underlines that the 70% 
fall of this indicator is due to the low cost of 
oil and the diminished demand for fuel du-
ring the lockdown. Therefore, it is unlikely, 
according to the analysts, that the big oil 
companies will recover positive margins du-
ring the next 12 months. As a matter of fact, 
they expect a further reduction in Oil&Gas 
investments in 2021. The sector outlook 
could only turn positive, according to Moo-
dy’s, if the cost per barrel were to increase to 
LJ�+,$-,�fm\i�k_\�d\[`ld�k\id%

These forecasts may also be compared to 
those made by OPEC in its monthly report. 
In October, the Organization of Petroleum 
Exporting Countries reduced its global oil 
demand forecast for 2020 by 400,000 bar-
rels/day (lowering its earlier forecast of 9.5 
million barrels/day to 9.1 million barrels/
[Xp %� =fi� )')(#� FG<:� \jk`dXk\j� X� i`j\� `e�
demand of 6.6 million barrels/day, although 
this too is 400,000 barrels/day less 
than its previous forecast.

Moody’s, OPEC 
and IEA: Outlook 
for the Oil&Gas Sector
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Finally, in order to conclude this compari-
son between renewables and the oil sector, 

The Geopolitics of 
Energy Transformation

we must mention the “A New World – The 
Geopolitics of Energy Transformation” stu-
dy published in 2019 by IRENA. According 
kf�k_\�jkl[p#�k_\��Xci\X[p�Zfdg\k`k`m\ �gi`Z\�
of electricity produced by renewables will 
continue to fall, especially in the solar and 
wind energy sectors. The diffusion of re-
newables will determine a leap forward for 
electrification (also in the transports sec-
kfi � Xe[� X� dfi\� \hlXccp� [`jki`Ylk\[� ^cfYXc�
use of renewable sources over fossil fuels. 

This scenario will change the energy system 
and make it more democratic. It will no lon-
ger be founded on large centralized infra-
structure for transport and production, but it 
will open up to local production. And as local-
ly produced energy will be harder to transport 
and stock, it will be largely consumed locally 
and regionally.

IRENA’s analysis ends with a focus on the 
new dynamics that are set to shake up the 

The IEA also takes an interesting 
stance on this issue in its most recent 

monthly report which raises various doubts 
on the “fragile re-equilibrium of the oil 
market” and lowers its oil demand forecast 
by 300,000 barrels/day for 2020, estima-
ting a contraction equivalent to 8.4 million 
barrels/day. In fact, the IEA points out that 
with 91.7 million barrels/day, the demand 
for oil has fallen to the levels of 2013. Ac-
cording to the IEA, these negative estimates 
are largely caused by the decreased demand 
for oil by China and India, together with 
the ongoing challenges of the second wave 
of the Covid-19 pandemic.

geopoliticalenergy transformation scenario. 
Oil exporting countries are destined to be hit 
hard, unless they adapt to the new conditions 
that have arisen. On one hand, there will be 
fewer reasons to unleash wars to control na-
tural resources and on the other, geopolitical 
tension will be determined by the control and 
protection of increasingly intelligent electri-
city networks. In this context, it is important 
to underline the increasing importance of 
energy provided by renewable sources to iso-
cXk\[�e\knfibj��j\\�Ô^li\�Y\cfn �k_Xk�Xccfnj�
rapid access to electricity to large parts of the 
population especially in Africa.

Finally, the collapse in the demand for oil will 
[i`m\�k_\�̀ dgfikXeZ\�f]�k_\�Zfleki`\j�k_Xk�Ôijk�
`em\jk\[� `e� i\e\nXYc\j� �jlZ_� Xj� :_`eX � Xe[�
those that have a greater availability of natural 
resources such as wind, sun, and water.
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January 3-5, 2021 February 24-26, 2021 March 15-19, 2021 April 5 -7, 2021

International Conference 
on Renewable Energy 
and Conservation 
(ICREC 2021)

World Sustainable Energy 
Days (WSED)

World Renewable Energy 
Congress & Exhibition 
2021 – WREC 2020

The World Future Energy 
Summit 2021

Shenzhen, China Wels, Austria Lisbon, Portugal Abu Dhabi

www.icrec.org 

The sixth edition of ICREC 2021 will 
be dedicated to renewable energy 
network infrastructure, technology, 
project engineering methods and in-
dustrial best practices. Speakers will 
share studies and research conducted 
on the generation of energy, transmis-
sion and distribution networks, stora-
ge, electrification and security.

February 26-28, 2021

ICRCE 2021 
11th International 
Conference on Renewable 
and Clean Energy 

Shiga, Japan 

http://www.icrce.org

This conference provides an opportu-
nity to learn more about advanced te-
chnology and the most recent trends in 
research and application of green, re-
newable energy. Scientists, engineers, 
industry leaders, researchers and other 
professionals from around the world 
will be able to share the results of rese-
arch and develop new collaborations.

https://www.wsed.at 

The 2021 edition of the event, which 
hosts over 600 participants from more 
than 60 countries each year, will ad-
dress the economic recovery from a 
green point of view, starting with the 
energy transition. Conferences will be 
held over the course of three days, in-
cluding: European Energy Efficiency 
Policy Conference, European Pellet 
Conference, Industrial Energy Effi-
ciency Conference and Smart E-Mobi-
lity Conference.

https://wrec2020.tecnico.ulisboa.pt/

The World Renewable Energy Con-
gress & Exhibition is a biennial event 
organized by WREC, a non-profit or-
ganization that since 1990 works to 
transfer knowledge and technology 
concerning renewable energy from 
industrialized countries to developing 
countries. WREC allows researchers, 
producers, economists, scientists and 
sociologists to present and share stu-
dies and research through plenary and 
technical sessions and to participate 
in debates and seminars.

www.worldfutureenergysummit.com

The World Future Energy Summit is 
one of the most important internatio-
nal events promoting an acceleration 
towards sustainability and the global 
transition towards green energy. The 
event showcases the latest sector te-
chnology, acts as an investment incu-
bator and also hosts important con-
ferences, uniting major companies, 
scientists and investors to share ideas 
and projects for a sustainable future.

March 2021

VII World Forum on Energy 
Regulation (WFER) 

Lima, Peru

http://icer-world.net

This is the main international confe-
rence dedicated to the issue of energy 
regulation. The event, which is held 
every three years, involves all the prin-
cipal actors of the energy sector: poli-
tical leaders, academics and regulators 
that meet to define new strategies for 
the energy sector.
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Shaping a Better Energy Future

CESI is a world-leading technical consulting 
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industry. With a legacy of more than 60 years 
of experience, CESI operates in 40 countries around 
the world and supports its global clients in meeting 
the energy transition challenges. CESI also provides civil 
and environmental engineering services.

The company’s key global clients include 
major utilities, Transmission System Operators 
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CESI is a fully independent joint-stock company 
headquartered in Milan and with facilities in Arnhem, 
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