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1. Introduction

The global energy sector has remarkably shifted during the last decade and has strengthened
worldwide efforts for decarbonizing it for achieving the 1.5°C target in context of the Paris
Agreement to mitigate global warming and avoiding disastrous impacts across the globe. A
growing number of countries has adopted net-zero pledges. Equally, an increasing number of
companies and equity funds have also begun to reflect a growing sense of attention for

accelerating a reduction of their carbon footprint and promoting a clean energy transition.

Figure 1: Sustainable Equity Funds Soared in 2020
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For all countries, the energy transition to a non-fossil fuel age, determined by the interplay
between fossil fuels and renewables, is a challenging, risky, and vulnerable process in the
forthcoming decades. An unprecedented pace of the energy transition is accompanied by a
high degree of unpredictabil it yanticiptedsdisnupivai s of

developments as well as cascading impacts.

Despite an increasing worldwide support for net-zero emissions target by 2050 and 2060 -
including by the EU, U.S., China, Japan, South Korea, and some other countries - and the
expansion of renewables as well as many other green technologies, the world is still on the
pathway to warm up by 2.5-3°C by the end of the century. Ahead of the COP26 global climate

change summit at the end of this year in Glasgow, the discrepancies between major countries



as well as much more ambitious energy policies for the green energy transition and the realities

on the global energy markets have grown further during the worldwide pandemic.t

Figure 2: G20 Net-Zero Carbon Policy Scoreboard

Figure 1: BloombergNEF G20 Zero-Carbon Policy Scoreboard
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The present energy transition affects particularly the global electricity sector, which is being
transformed by the three rRdgda:f od edianpgdgmmliizatient e gi ¢ |
and decentralization.? This energy transition is based on the integration of renewable energy
sources (RES) and other distributed energy resources. It is highly dependent on modernizing
energy infrastructures (especially electricity grids) and fundamental reforms of regulatory
frameworks to accommodate the shifting energy supply structure at a time when societies are
becoming ever more dependent on the stable functioning of critical energy infrastructures
(CEls). But political decision-making and regulators are often unable to adapt quickly enough
to disruptive technology innovations to benefit from these new technological options such as
enhancing safety, accessibility, connectivity, productivity, efficiency and sustainability of the
energy transiton. The | EA warned in its annrueap oroétWo rfl Tdh eE nfec

the transformation required 1 and the scientific evidence shows that this push needs to be very

1 See also Frank Umbach, &trengthening Energy Security and Building Resilience in the Asiai
Pacifico , U Natiang-Bconomic and Social Committee in Asia and Pacific (UN-ESCAP), Bangkok
2021, 150 pp. (forthcoming).

2 See al so FEndigyBerurithyina Mgitalized World and its Geostrategic Implicationsg Study
of the Konrad Adenauer Foundation (KAS)/Regional Project: Energy Security and Climate change
Asia-Pacific (RECAP), Hongkong, September 2018, 171 pp. (http://www.kas.de/wf/doc/kas 53447-

1522-2-30.pdf).
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http://www.kas.de/wf/doc/kas_53447-1522-2-30.pdf

rapid indeed i the greater the risk of poor co-ordination or unintended consequences for the
reliability or affordability of supply.& Unless the difficult and complex energy transition with its
huge associated costs is planned and implemented carefully, it could worsen energy

inequalities, energy-related poverty, undermine economic growth and lose public acceptance.

Given the electrification of end uses and the proliferation of low-cost renewable power

generation technologies, electricity is emerging as the strategic energy carrier of the 21st

century. The creation of O6prosumersé (energy consumer

electricity producers) and the redistribution of economic as well as political power offers new
opportunities for participation, investment and strategic influence to new centralized powers
(i.e. internet giants such as Facebook, Amazon, Netflix, Google and others) as well as to new
players on the local level. But political decision-making and regulators often adapt too slowly
to be able to benefit from new options arising from disruptive technology.

But at the same time, societies and states are becoming ever more dependent on the stable
functioning and resilience of critical energy infrastructures against increasing sophisticated
cyberattacks. Supply chains will increasingly shift along the decarbonization and include
hydrogen, and batteries for electric vehicles, which will also increase the global dependence
on critical raw materials (CRMs).* But these supply chains from mining to end-products are
often much less transparent than traditional fossil fuel supply chains despite many efforts to
improve industry practice for responsible and ethical sourcing during the last years.®

Furthermore, the COVID-19 pandemic has caused more economic disruption and increased
financial debts of the energy sector worldwide than the global financial crisis in 2008, the
economic depression in the 1930s or any other event in peace time history with lasting impacts
for at least the next decade.® At present, it is unclear how long the worldwide pandemic will
last as the third wave of the pandemic is currently affecting many economies again. In 2018,
over 200 million people (5% of the population) had still no access to electricity, and some 1.8
billion people (nearly 40% of the population) had still to rely on polluting and unhealthy cooking
fuels and technologies. The global pandemic has also highlighted the criticality of electricity
supply for hospitals, other healthcare services, other critical infrastructures, teleworking and
remote learning. Too often governments have overlooked or marginalized potential supply
crisis and have either no or at least insufficient emergency plans and built-in resilience

capacities. Investing in much needed redundancies for cybersecurity or global pandemics is

p.

78.
New C

See | EA, O&6Wor | d2 OEIn%d&r g(yP aQuitsl:o o&kECD/ | EA, 2019) ,
See also F.Umbach, O6The New 6Rare Metal Agebd.
Materialsé Supply Security in the 21st Centuryod, Wc

International Studies (RSIS)/ Nanyan Technological University NTU, Singapore, 27 April 2020.

5 SeealsoF.Umbach,6 Cr i ti cal Raw Materi al s: Gebpoltieaklrgelligegce EU Vul n

Service (GIS), 30 March 2021.

6 SeealsoCharles Ellitmavar d6Gtdhhei hgght 6, Natural Gas

2020, pp. 21-27.
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of course a cost factor. Insufficient investment in redundancies as part of resilient concepts
may serve short-term interests but is contradicting long-term interests as those crises may turn

out as much costlier than any preventive policies and investments.’

How long the COVID-19 economic downturn will last and how large the impacts on the world
economy will be as well as for the energy demand and greenhouse gas (GHG)-emissions is
almost impossible to forecast concretely as the second wave of Covid-19 currently highlights
in India. But the fpolypandemicd might have more long-term implications on economic
recovery, the countriesd resilience and the
Improving access to finance often require more fundamental reforms at the global, regional
and bilateral levels, which appears even more difficult in times of a deepening regional

economic recession and rising state debts.®

Figure 3: Global CO2-Emissions 1990-2019
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The economic impact of Covid-19 is threatening the massive investments needed to achieve

global carbon neutrality by 2050. The IEA has warned that, without radical changes in energy

7 See also F.Umbach, 6Supply Chain SecurityGIS,Z4he
May 2020.

8  See to the multiple dimensions and impacts of the global Covid-19 pandemic - Sophie Eisentraut
et .al ., 60Pol ypandemico. Muni ch Security Report,
Conflict in the Era of Covid-19, Munich, November 2020.

9 See F. Un@irengthening &nergy Security and Building Resilience in the Asiai Pacificé and
idem, 6 New Opportunities 2021: Energy Megatrends
Geopolitical Intelligence Service (GIS), 5 March 2021.
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consumption and production, as well as in consumer behaviour, global temperatures will
increase by another 1.65°C. Around 40 percent of cumulative emissions reductions needed to
reach the net-zero goal by 2050 still rely on large-scale industrial technology that is not
commercially available at large industrial scale, like hydrogen, batteries, and carbon capture,
use and storage (CCUS).%0

Moreover, technology innovations and their implementation in other sectors will be fueled by
the accelerating digitalization. But the worldwide spread of cryptocurrencies, blockchain, smart
home and I0Ts, cloud systems and other disruptive technologies, for instance, has proved to
be very energy intensive and threaten many energy forecasts. One of the latest examples is
the worldwide introduction of 5G*, which could dramatically increase network electricity con-
sumption as it has already been the experience with the deployment of 3G and 4G. Some
experts have estimated a doubling of the energy consumption of communication service

providers.*?

The worldwide decrease of CO2 emissions in 2020 may be a rather short-term development
as emissions may increase again due to a worldwide economic recovery. Energy-related CO»
emissions grew by 1.9 percent in 2018. In 2019, while economic growth in advanced
economies still averaged 1.7 percent in 2019, total energy-related CO, emissions fell by 3.2
percent after years of increases. In 2020, and the GHG-emissions declined by 5.8 percent in
2020. A peak of global emissions has not been achieved and might not be realized prior to
2030. For 2021, global energy-related CO;-emissions have been forecasted to rebound by 4.8
percent (1,500mt) for the second-largest growth ever alongside of an increasing global energy
demand of 4.6 percent (after a 4% decline in 2020). The worldwide coal demand alone for this
year has been projected to rise by 60 percent (with 80% in Asia) more than all renewables
combined T to exceed 2019 levels.®® Moreover, climate scientists have noted that greenhouse
gas (GHG)-emissions need already to fall by 7.6 percent every year between now and 2030

of achieving the 1.5° goal for preventing severe climate change.

In 2020, major emitters such as China, India, Russia, and the United States poured more than
50 percent of their new investments into fossil fuels as part of pandemic rescue packages.

Many other governments bailed out their fossil fuel industries and rolled back environmental

10 See | EA, 6World Energy Outlook (WEO) 202006 (Pari s:
11 SeealsoF. Umbach, OEU Policies on Huawei aTedwinolbg&al Wi r el es
Opportunit i es v s. Cybersecurity Risksb©o. Wor ki ng -Paper N

national Studies (RSIS)/ Nanyan Technological University NTU, Singapore, 23 December 2020.

12 SeeDavine Janssen, 6Eri csson: 5G could o6dramaticall

Euractiv, 24 July 2020. To perspectives for reducing this energy demand see Pal Frenger/Richard

Tano, O6More Capacri:t yHoawmn d5 G eNsRs cPaonwer educe néBEWoOr k ene

Xplore 2019.

3 See | EA, 6Global Energy Review 20216, (Pari s:

OECD/



regulations during the pandemic. The health crisis has widened, not narrowed, the gap

between reality and the ambitious goals of the Paris Agreement.'*

Figure 4: Evolution of Global GDP, Total Primary Energy Demand, and Energy-Related CO»-

Emissions, relative to 2019
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In December 2019, the EU introduced the European Green Deal (EGD) and a new ambitious
emissions reduction target of minus 55 percent for 2030 (instead of the previous -40%). The
EU hopes to become the worldwide green energy technology leader.’® The EGD has huge
i mplications on the EU®s f ut uncledingforé¢he fingncing iofx
new energy sources and infrastructures. But even by phasing-out coal in Europe completely,
the EU will not be able to achieve its long-term emission reduction goal of minus 95 percent

by 2050 and also need to reduce its overall gas consumption at latest by 2030.

In Europe, the Covid-19 pandemic might also have wider implications for the regional energy
consumption and changing the energy mix by intensifyingi t s figr eeni ngo.
defined policy changes in the EU with its EGD is supported by the rapidly declining costs of
renewables (particularly in the electricity sector) as well as by the digitalization of the energy

as well as other industrial sectors.

One of the most important actors and factors internationally for mitigating global warming and

containing the global energy demand is India. Together with China and a growing population

fast approaching 1.4bn, which might surpass Chinaast he wor |l dés | argest

14 See also F.Umbach, &trengthening Energy Security and Building Resilience in the Asiai Pacifico .
15 See also StephanieBut cher |, O6Europebs Chance to Lead t
2021.
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2028, it is also considered one of the biggest growth markets for all kinds of energy and
infrastructure developments.?® Its energy demand has also being projected to grow the fastest
intheworld!” At t he Hi mal ayas, I ndia and the world are
geopolitical fault lines, with water shortages and climate change being a multiplying factor for
the geopolitical conflict between India and China as the recent escalation of the bilateral conflict

demonstrated once again.'®

Il ndi ads energy policies have made a tcreitgbondous p
millions of its population in recent years and its renewable energy sector has also expanded.
The Indian continent is facing numerous short-term risks, but also offers many medium- and
long-term opportunities for the EU as a major global energy partner. India is assumed to
become one of the leaders of solar power and batteries in the next decades. But despite the
progress, I ndi ads coal and il consumption is st

Figure 5: Change of Primary Energy Demand by Region and Fuel in 2021 relative to 2019
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Il ndi ads share of <coal in total primary energy co
percent in recent years. But if India will realize net-zero emissions in the mid-2060s as some

experts have called for, it would need more fundamental and far-reaching reforms of its energy

and climate policies. I n March 2021, for i nosalanlcredi a én da papdrso

6 See also Eurasia Group, 0OFocus on: I ndi ad, Gas, P
Yagyaval k Bhatt, 6l ndiads Future ComnhetwesreEmdrgy t o t he
Security and Economic Growthd, Commentary KAPSARC,

7 See also Benjamin Parkin, o6l ndia Energy Demand Set
2021.

8 See also Benjamin Parkin, O6Crisasadi nshet &dli mabhgas:
March 2021, and Amy Kazmin, Il ndia Blames China for

2021.
¥ See I nternational Energy Agency (I EA), ol ndia Energ



many as 32 new coal mining projects with a
largest coal consumers.?’ While the G7 countries have just approved a common policy of no
longer funding coal-power plants?!, India is still heavily expanding its coal power consumption
contrary to the worldwide efforts for decreasing GHG-emissions and its need to limit any new

emissions with new energy projects.?

tot al

Il ndiads economic crisis in 2é&ctccoalademarefospeveer i t s o

generation and industry by 5 and 7 percent respectively and its emissions by 40 percent in
April 2020. But its energy demand for 2021 could rebound by up to 7 percent and its coal
demand by 9 percent, dependent on the lasting pandemic. Its emissions are now comparable
with those of the EU, although they remain on a per capita basis two-thirds lower and 60
percent below the global average.2Ho we v er , | n d ireaodesy in2@2t in owmlbeing
threatened by the second wave of Covid-19 and its impacts on a vast scale of its society and

economic sector.?

Figure6:l ndi aés Fossil Fuel Consumption 2000 versus
Hydrocarbon Habit
India's coal and oil consumption is surging even as more
renewables are added into the energy mix
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20 See Charles KeRonsedyngo6fodi morse Coal Capacityd, Oilp
21 See Leslie Hook/CamillaHo d g s o n, 6G7 Agrees to Stop Overseas Fur
War mi ngod, FT, 21 May 2021

2 See Sudarshan Varadhan, c').lndia roavyCosBdespitedClimate w  Co a |

Changedéd, Reuters, 26 April 2021.
2% See | EA, 6Global Energy Review 20216, p. 12.
% See Editorial Board, 6The Tragedy of I ndiads
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In this light of changing EU policy objectives and directives as well as fastening technology
innovations due to the digitalization of the energy sector, this analysis will reviewt he EU® s
EGD, its fastening decarbonizati on pghalengesia® s, I
well as identifying areas and topics of EU-India energy cooperation in the forthcoming years

and decades.

22.The EUOGs new 0 EuDea®and the IGplieaions for its Energy

Policies

2.1 The European Green Deal and the Financial Dimensions for its Fastened

Decarbonization Strateqy

In December 2019, the European Commission announced a EGD, which would make Europe
collectively the first carbon-neutral continent by 2050. For 2030, the EU plans to decrease its
Greenhouse Gas (GHG) emissions up to 50-55 percent (compared with 1990 levels) -
compared with the previously already disputed 40 percent. The Commission's target increase
would require de facto an additional reduction in emissions of 30-35 percent compared with
1990 in just ten years and would mean a five-fold increase in the previous rate of reduction of
all EU-27 Member States.?® Originally, the European Parliament wanted to reduce the
emissions even by 60 percent. For Germany, this balancing act is even more challenging and
problematic, as it is on one hand by far the largest net contributor to the EU and, on the other
hand, no other country in the world has so far undertaken a double phase-out of nuclear energy

(until 2021) and coal (by 2038 at the latest) simultaneously.

In March 2020, the European Council of EU governments agreed on the EGD a new climate
|l aw (codifying the new emission goal for 2030)
economic recovery programme in the wake of the Covid-19 pandemic in 2020.2

Until the autumn of 2020, it was the only region which has offered an ambitious mid-term
perspective by 2030 and a concrete pathway as well as strategies for implementing its new
targets, including using more than 30 percent o f it BilioaBNOXxt Generati on

green projects.

25 See DEBRIV-Informationen und Meinungen 03/2020, p. 3.
26 See F.Umbach, ®er European Green Deal. Strategische Perspektiven und Auswirkungen der
Corona-Pandemieé (G'he European Green Deal. Strategic Perspectives and the Impacts of the

Corona-Pandemi c6) , Politische St -Daxembar ,2020N @p. 50469; 4 , NoV e

idemlJ oachi m Péei Etiepopean i Seueternusredaungen einer systemischen

Transformationo (6The 0 Eurio Newa Ghalléages ofna Fysteenic g y Deal
Transformationod), Ener gi ewi r-2/2020,hpa.f66-67) andc idem,TéaTghees f r a g e

European Green Deal F a@$% K Fébwaye2020.hal | enges 6,
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The goal of t he @ ma ntoquote Présidentrafdhe Europeam@ommission(
Ursula von der Leyen) is based on a comprehensive growth and innovation strategy for all
economic sectors in Europe in support of its ambition for reducing greenhouse gas (GHG)
emissions to zero by 2050. The EGD and its emission goal has been enshrined as a binding
legal obligation in the new Climate law of March 2020. Its binding long-term plan and
centrepiece strategy for reconcil i nestfhteh eE Usbcso n o
economic, energy and finance policies to the objectives of its climate policies and emission
reduction targets. It currently includes 50 specific policy initiatives, though most of them are

not new.

Figure 7: Previous EU energy and Climate Policy Goals prior to the EGD

EU energy and climate targets 2018/2019 before the EGD
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However, the basis for calculation remains unclear, as Brexit will leave the UK, which is the
EU's second-largest emitter with its legally binding national climate target of reducing
emissions by 57 percent by 2030 compared to 1990 and the EU emissions reduction agreed
so far by 40 percent is already premature (2018: -44%) and has been surpassed. The EU will
then only reach 37 percent of its previous climate target of reducing emissions by 40 percent
by 2030 without the UK. By increasing emissions by 55% by 2030, the EU would have to add
an additional 504 million tons GHG emissions - comparable to total emissions from Italy and
Austria. If the UK were to be excluded from the EU- 28, that would be as much as 863 million

tons - comparable to total emissions from Poland and France in 2017.%’

27 See STEAG-Position Regarding European Climate Law, Berlin, March 2020, p. 8 f.
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The EU seeks to use the COVID-19 pandemic as an opportunity for a global green recovery

and has materialized its O6European Gree

n Deal (

achieving its new emissions mid-term target for 2030 by reducing them by 55 percent (pre-

viously 40 percent) and by devoting more than 30 percent( s o me billi@n2 5 of ibilien 0750

O6Next Generation Recovery Fundd to green objec

countries have foll #wed Europeod6s exampl e.

Figure 8: The European Green Deal (EGD) of December 2019
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President von der Leyen has also proposed a fiSustainable Europe Investment Plano of

EIB to unlock 01 trillion of private an

the
d public

Commission has also raised its funding for climate change efforts to more than 30 percent

( U5Bbn) of its proposed fMMultiannual Financial Framework for 2021-20276budget compared
with 20 percent ( 206 bn) over t he -pORCe Whe BUcsuntiern will atsd be2 0 1 4

supported or allowed national subsidies for compensating the increasing carbon costs for its

societies. Just for meeting the previous climate and energy targets before the declared EGD,

the Commission estimated the additional annual investmentsu p t o foltte &W by 2030.

28 See also F.Umbach/ Joachim Pfeiffer, ®ie Auswirkungen der Corona-Pand e mi e augeanden O Eu

Green Deal dnduaosdt rdiiest r AT & orl mgtaicd rsfi (dandemit en
OEur opean Gr een Deal and t he I-Bultttins Auf3gn-
Sicherheitspolitik, August 1/2020, pp. 2-6.

theor ona
ulde ansf or 1
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A successful i mpl ementation of the new emission
transformation of the EU®Bs ener gyonauffidentdundngr econ

as well as international support and public acceptance at home in all member states.

France and some of the CEE countries might also be allowed to include nuclear power as a

clean energy source for me e tchiaqurrently stll dppdded byc | i mat
Germany, Austria, and Luxembourg. A new rule book on sustainable green investments can

be possible by including nuclear power as the more ambitious climate target of 50-55 percent

by 2030 but cannot realistically be achieved without it over just the next 10 years. Even more

uncertainties exist regarding the future role of natural gas. Originally, the European Parliament

didnét want to allow any new financing and inve
natural gas. But the debate seemed to have achieved a compromise that will allow member

states to build new gas-related projects for replacing dirty coal-plants when the gas infrastruc-

ture can be still used after 2030 when the EU will increasingly replace conventional gas with

6green gasb6. However, the debate is continuing a
and climate policy factors, but also by the rising competitiveness of renewables towards fossil

fuels as well as technology innovations such as batteries for electricity storage.

Figure 9: Next Generation Fund of the EU

NextGenerationEU: The EU Covid-19 recovery package

ReactEU €47.5 billion
Just Transition Funds (JTF) €10 billion
Rural Development €7.5 billion
InvestEU €5.6 billion
Horizon Europe €5 billion
RescEU €1.9 billion

Recovery and Resilience Facility (RRF) €672.5 billion
of which, loans €360 billion
of which, grants €312.5 billion

Source: European Commission

G:S i www.GlSreportsonline.com

Source: GIS 2021

I n 2020, gas power plants already overtook | igni
emissions in the power sector due to a more rapid coal phase-out and high carbon prices. But
at the same time, the phasing-out of gas in power generation may have already started in
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Europe. Emissions-wary investors and utilities are phasing out gas even at a quicker pace than
they did with coal before. European companies are already struggling to sell-gas power
plants.?® A new report is warning that G4 & bn are at risk as stranded assets thoughEur ope 6 s

gas import capacity is increasing by another 35 percent.®

The carbon pricing and the EU6s ETS are the most

transition and decarbonization strategy. In April this year, European carbon permit prices have

alreadyreac hed new record | evels of 055 per ton of <ca
generation is highly wunpr of ifiradmgénerationAill alsoistartu nd 05 C
l osing its profitability for bagedoweadpplgchgimp!| y. Th

are increasingly challenged as renewables plus battery storage solutions are becoming ever

cheaper and better according to the latest analyses.3!

The Eur opean Co nPmesidestiFrans dimmmeXfriars enade clear in March that

fossil fuels and fossil gas fAdhas no viable future
Il i mited pe¥oOnd8Apad 2021 thentaropean Commission has postponed again its

decision whether it will include nuclear power and natural gas in its classification of green

energy and green finance.* In the view of climate campaigners,onl y fAgr een hydrogeno
should be allowed in the EU which would exclude
combination with CCUS).

2.2 The EiGDatsi dmplfor the EU6s Clean Energy

Electrification and digitalization of the transport and heating sectors as well as the findustry
4.0Grevolution, based on automation, robotics, and artificial intelligence systems, will
significantly increase the role and demand of electricity in final energy consumption.®* The
electricity sector will also have to play a key role in supporting economic recovery of the
countries, and an increasingly important long-term role in providing the energy that the world
needs for a sustainable development. But the power and electricity sector need to evolve into
an energy system with lower CO, emissions, a more resilient infrastructural ecosystem and

enhanced 24 hourso6 flexibility.

% See Rachel Mori son,Co@aGaswiltdh tRhesknew 100 Billion
Bloomberg.com, 17 April 2021.
30 See Masin Inman/Greig Aitken/Scott Zimmerman, d&curope Gas Tracker Report§ April 2021.

31 See Eurasia Group, O6Energy, Climate & Resources Bri

2 Quoted following Frederic Simon, 6Fossil Gas ©6has no
Euractiv.com, 26 March 2021.

% See Mehreen Khan, O6EU Split over Delay to Decision
18 April 2021.

%4 See also DNV-GL, @ustainable Energy and Digitalisation: Practices and Perspectives in Asia-
Pacificd Study on behalf of the Regional Project Energy Security and Climate Change Asia-Pacific
(RECAP) of the Konrad Adenauer-Foundation (KAS), Hongkong February 2020.



15

In this light of rapidly changing energy sectors, technologies and commercial profitability, the
global and especially European demand forecasts of natural gas have proved overtly optimistic
and, meanwhile, even as unrealistic. The global and European clean energy transition rests
on three pillars: renewables, electric vehicles and batteries for storage, and clean hydrogen.
They will enable the decarbonization of global energy sectors and other industries as well as

supply chains.®®

Figure 10: Global Energy Transition Investments (2004-2020)
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Source: Eurasia Group 2021.

The competitiveness of renewables and batteries for electricity storage has already
dramatically changed the energy markets and businesses. Since 2010, costs of solar PV have
decreased by 70 percent, wind by 25 percent and battery costs for electric vehicles by 40
percent.*® Already in 2017, renewable-based electricity generation grew worldwide at 6.3
percent. It was the highest growth rate of any energy source. They now account for 25 percent
of global electricity generation.®”

By 2040, renewables could account for at least 34 percent of the worldwide electricity
generation® and even 50 percent by 2050. According to Bloomberg New Energy Finance
(BNEF), solar and wind costs might further drop 71 percent and 58 percent respectively by

% See Eurasia Group, O6Energy, Climate & Resource
%6 SeelEA, WEO 2017¢Paris,pp. 281 ff ., and Editorial Board,

Christian Science Monitor, 26 June 2017.

37 See IEA, &lobal Energy & CO: Status Report 20176 (Paris: IEA/OECD, March 20 2018) and
IRENA/IEA, &kenewable Energy Policies in a Time of Transitiond(Paris: IEA/OECD), April 2018.

38  See Ed Crooks, &Vind and Solar Expected to Supply Third of Global Power by 20404 FT, 15.6.2017.
Tim Buckley, &€heap Renewables Are Transforming the Global Electricity Business Energypost.eu,
14 February 2018.
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2050.% The rapid decline in technology costs is a factor in overall investment as less

investment is required to install the same capacity each year.*°

Solar PV is already projected to become the largest component of global installed capacity.
The expansion of generation from wind and solar PV has been anticipated to overtake coal in
the power generation mix in the mid-2020s. Renewables will meet 80 percent of the worldwide
electricity demand growth during the next decade. They might already overtake coal by 2025
as the primary energy source of producing electricity ahead of fossil fuels. By 2030, renewables
might provide nearly 40 percent of electricity supply. Renewables have become consistently
cheaper than coal- and gas-fired plants nowadays and may meet 80 percent of growth in the

worldwide electricity consumption until 2030.

Figure 11: Renewables - Declining Costs 2010-2019

Source: FT 2020

In addition, flexibility from power plants, energy storage and demand-side resources is
becoming the cornerstone of electricity supply security and resilience in modern power as well
as electricity ecosystems. The forthcoming technology innovations and their implementation in
other sectors will be fueled by the accelerating digitalization. The development of a new
generation of batteries does not just matter for the electrification of the worldwide transport
sector, but also offer new storage perspectives, including in other sectors (such as power

plants/electricity sector and heating).

3% See Robert Walton, &orld on Track for 50% Renewables by 2050, Says Bloomberg Energy
Outlookd Utilitydrive.com, 19 June 2018.
40 See IRENA, d&renewable Capacity Highlightsd 31 March 2020.



