The energy challenge
“I call on all of us to do whatever it takes now to limit global warming to 1.5°C.
And we can do it because climate change is man-made, science tells us,
so we can do something about it.”
Ursula Von der Leyen – European Commission President, November 1st, 2021

The current global scenario

2021: Sustainable development at the heart of the political and institutional agenda
2021 has been a key year for global policymaking in
favour of sustainable development. Action against
climate change dominated the G20 Summit in Rome,
which brought together the world’s largest economies
– accountable for 80% of overall global GHG emissions
(China 27%, USA 13%, EU 8%). The commitment to a netzero society by 2050 has been renewed, with Russia and
China pushing the target up to 2060.
The 26th Conference of Parties (COP26) took place
in Glasgow in November, where delegates from 200
countries reviewed global environmental pledges in
the 2015 Paris Agreement. The outcome is the Glasgow
Climate Pact4, which sets out three main commitments:
- The first one is to explicitly plan to reduce the use
		 of coal. However, coal is going to be “phased down”

		
		
		
		
		
		
		

instead of “phased out”, due to India and China’s
last-minute opposition;
All countries have agreed to keep global warming
down to 1.5°C, which translates into a promise to 		
reduce emissions by 45% before 2030;
105 countries (excluding China, Russia, and Australia)
have agreed to reduce methane emissions by
30% (compared to 2020) by the end of the decade.
This is particularly relevant since methane has a much
higher Global Warming Potential (GWP) than CO25.

The agreement also establishes that Nationally
Determined Contributions (NDCs) will be rediscussed in
next year’s COP27 and in the year after, instead of every 5
years, as originally stated in 2015 Paris Agreement.

Europe and its financial tools for making
the green transition come true

1st Global risk
is extreme weather conditions
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Globally, the 2015-2021 period has been the warmest on
record. The global average temperature is +1.1°C higher
than preindustrial levels1, confirming the largest increase
ever recorded in the last 100,000 years.
The 2015 Paris Agreement on Climate Change set
1.5°C above pre-industrial levels as the limit beyond
which Earth’s ecosystems will deteriorate rapidly and
irreversibly. However, under all scenarios examined, this
limit is likely to be reached by 20402, leading to a +2.6°C

1 IPCC (2021), Report on Climate Change
2 IPCC (2021), Report on Climate Change
3 IPCC (2021), Report on Climate Change
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increase in global temperature by the end of the century.
As stated by the 6th Assessment Report from IPCC’s
Working Group 1, which analyses the physical science
of climate change, the greenhouse gas (GHG) emissions
produced by human action – its economies and societies
– are the unequivocal cause of climate change, directly
accounting for a +1°C increase in global temperature, with
an additional marginal effect of natural drivers (i.e., solar
and volcanic activity) and internal variability3.

Environmental, social and economic sustainability are
driving policymaking worldwide, with the world’s leading
economies committing to a significant reduction in GHG
emissions by the middle of the century. The European
Green Deal sets ambitious targets for the EU: becoming
the first climate-neutral continent by 2050. The European
Climate Law writes into law the goal set out in the
European Green Deal for Europe’s economy and society
to become climate-neutral by 2050. The law also sets the
intermediate target of reducing net GHG emissions by
55% by 2030, compared to 1990 levels. This intermediate
target has been reaffirmed in the “Fit for 55” legislative
package, released in July 2021. Significant investments are
needed to enable such transition, with synergies between
public and private sectors. In June 2020, the European
Commission launched a classification system, the EU
Taxonomy on Sustainable Finance, to guide companies,
investors, and institutions towards realistic and trustable
sustainable investments, avoiding greenwashing.
Moreover, the EU Commission has provided massive
financing in support of sustainable development, the
Next Generation EU (NGEU) fund. Designed as a Covid-19
recovery package, it involves distributing €750 billion
among EU countries, allocated between 2021 and 2023.
The European Green Deal targets are an absolute priority
in NGEU fund allocation: each EU country is required to
dedicate 37% of it to support the green transition.

4 COP26 (2021), Glasgow Climate Pact
5 CO2, by definition, has a GWP of 1 regardless of the time period used,
because it is the gas being used as the reference. Methane (CH4) is
estimated to have a GWP of 28–36 over 100 years. Source EPA.
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Reducing GHG emissions requires a “secure, affordable and fair” energy transition
While in 2020 global energy demand had declined by 5%
with respect to 2019, the International Energy Agency
(IEA) has estimated a 4.6% rise for 20216. Industrial and
services-related energy demand is climbing back to 2019
levels, offsetting 2020’s drop due to Covid-19 restrictions
and lockdowns. Governments have been spending over
$2 trillion for Covid-19 financial support plans, including
investments in clean energy infrastructure totalling

A projected ramp-up of green hydrogen

around $4 billion7. GDP is projected to rebound by +6%8
in 2021 and the global population is projected to grow
steadily, increasing by up to 2 billion people by 2050.
Over 50% of this increase is expected to be concentrated
in emerging countries and especially in Africa: a scenario
that makes them an absolute priority in the global green
transition.

A new energy economy is emerging, with electrification
driving the change and covering over 20% of the world’s
final energy consumption. Parallel to that, hydrogen is also
developing and becoming a key energy vector to support the
global transition towards clean energy. In the next few years,
more than 350 large-scale hydrogen projects will be deployed
at a global level, receiving $500 billion in public and private
funding by 203014. In Europe, green hydrogen (i.e., produced
from renewable sources) is considered key for attaining the
EU Green Deal goals, especially thanks to its mobility and
residential heating applications15. Currently, clean hydrogen
accounts for 2% of the EU’s energy consumption, and the

Total fiscal support
USD 16 trillion

Other fiscal support

Economic recovery spending
USD 2.3 trillion

Of which recovery spending
to clean energy
USD 0.4 trillion

Buildings: energy efficiency and the pathway to net-zero

20%

Under the IEA’s 2050 scenario, total final energy consumption is forecast to
increase across all sectors, with the highest peaks in electricity and natural
gas. Together with behavioural changes on the consumer side, the largescale deployment of renewables in energy production and the electrification
of consumption, combined with downstream energy efficiency, are key to
decarbonise the energy system and reduce GHG emissions.

The buildings sector’s
energy consumption
in 2019

EJ

Buildings
Breakdown of Covid-19 financial support worldwide, July 2021 estimate
Source: IEA (2021) World Energy Outlook

In fact, 70% of the increase in energy demand will
take place in emerging markets and economies
(which will grow by +3.4% above 2019 levels9), with
advanced economies still above pre-pandemic levels.
As for emerging economies, this surge is also due to the
processes of urbanisation and industrialisation, which are
historically very energy- and emission-intensive, as the
IEA notes in the 2021 World Energy Outlook.
The energy sector has been the most emissions-intensive
worldwide, accounting in 2020 for three quarters of total
GHG emissions10. A dramatic rise in energy-related CO2

emissions is predicted for 2021, with global coal demand
set to exceed 2019 levels (+4.5%) and approach its 2014
peak11. 80% of such growth will be in Asia.
The IEA projection of a 2030 sustainable world economy
calls for a 7% decrease in energy consumption, which
is a challenging target considering the forecasted 40%
growth of the global economy by 2030. Thus, a worldwide
effort towards energy efficiency is key to further
decouple energy consumption from economic growth,
and it requires developing and scaling up clean energy
technologies quickly.

EU Commission aims to increase it to 13-14% by 2050.The
European Hydrogen Strategy16, adopted in July 2020, is a
milestone to promote large-scale adoption of hydrogen
in the energy sector and to build the necessary regulatory
framework for all EU countries. Synergies between private
and public sectors are encouraged by EU funding dedicated
to clean hydrogen research framework programmes and
the establishment of a European Clean Hydrogen Alliance
to guide investments. A specific workstream has also been
established under this framework to investigate the prospects
of hydrogen in the building sector, as a complement to
renewable electricity and other decarbonised gases.

Source: IEA (2021), Key World
Energy Statistics
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Natural gas currently covers 23% of EU energy demand,
and that percentage rises to 45% for residential heating
and cooking. The decline in energy demand in 2020 and
the quick rebound in 2021 caused a global shortage.
The crisis was particularly severe in Europe, as countries
faced cold winters with booming demand for energy.

The gas shortage that grappled many economies around
the world in 2021 has caused prices to soar – especially
in Europe, where they climbed by +700% in 6 months12,
raising consumers’ energy bills by three to four times in
countries like Germany and Spain. Europe’s storage sites
are now at 74%, compared to 94% this time last year13.

In 2019-2020 the residential sector alone accounted for
nearly 20% of global energy consumption17. In Europe,
heating and cooling represent the largest end-use of
energy. By 2050, electricity will be the main energy source
for the sector, accounting for two-thirds of total energy
consumption in buildings18. Meeting the net-zero target by
2050 requires the sector to reduce energy consumption by
18%. The upgrading heating infrastructure, 64% of which
is comprised of obsolete appliances, includes switching

6 IEA (2021), World Energy Outlook
7 Global Recovery Observatory (2021)
8 World Monetary Fund (2021), World Economic Outlook
9 IEA (2021), World Energy Outlook

10 IEA (2021), Net Zero by 2050: A Roadmap for the Global Energy Sector
11 IEA (2021), Global Energy Review
12 US Energy Information and Administration (2021)
13 Gas Infrastructure Europe (2021)

14 The Economist (2021), Creating the new hydrogen economy is a massive
undertaking
15 SNAM and The European House - Ambrosetti (2020), H2 ITALY 2050
16 European Commission (2020), Hydrogen Strategy – COM2020/301

Europe faces a global natural gas crisis
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from gas boilers to electric heat pumps for space heating
to reduce GHG emissions. According to the IEA’s Roadmap
to net-zero by 2050, no more fossil-fuel boilers should be
sold after 2025, except where they are zero carbon-ready
(i.e., compatible with hydrogen), and all new buildings
must embed carbon-free heating, cooling and plumbing
infrastructure by 2030. In parallel, 50% of existing
buildings must be retrofitted to net-zero-carbon-ready
levels by 2040, reaching 85% by 205019.

17 IEA (2021), Key World Energy Statistics
18 IEA (2021), Net Zero by 2050: A Roadmap for the Global Energy Sector
19 IEA (2021), Net Zero by 2050: A Roadmap for the Global Energy Sector
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The impact of thermal comfort on the energy sector
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average global heating energy intensity by around 4%
annually by 203021. More efforts are needed, as today
electric heat pumps still meet no more than 7% of global
heating needs in buildings.
In Europe, renewable heating equipment sales increased
by more than 7% in 2020 compared to 2019. The IEA
net-zero scenario projects that by 2050, two-thirds of
residential buildings in advanced economies and around
40% in emerging markets will be fitted with a heat pump.

Industrial and residential heat production, nearly half
of which is used for water and space heating, accounts
for about half of total energy consumption globally.
The share of residential energy consumption is largely
dedicated to thermal comfort, accounting for 11% of
overall consumption20. The increasing frequency of
extreme weather events makes the trend in energy
consumption
even more variable. Introducing low-carbon
KW
high-efficiency heating technologies would help reduce
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7.6 Gt CO2 captured

20 IEA (2021), Key world energy statistics
21 IEA (2021), Heating
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