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CO, emissions drop the most ever due to the COVID-19crisis

BT R B AN, S ABRHEB O P KR B T R

Global energy-related CO, emissions and annual change, 1900-2020
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Global energy-related CO, emissions are set to fall nearly 8% in 2020 to their lowest level in a decade. Reduced coal use
contributes the most. Experience suggests that a large rebound is likely post crisis.
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Low-carbon sources extend their lead in the power mix
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Global generation shares from coal and low-carbon sources,
1971-2020
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For the first time in 50 years, low carbon technologies overtook coal as the leading source of
electricity in 2019, and they are moving further ahead in 2020.
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Growth of loT and connected devices
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Household electricity consumption of appliances and other small plug loads
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The growth in network-enabled devices presents opportunities for smart demand response
but also increases needs for standby power
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The digital transformation of the energy system
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Pre-digital energy systems are defined by unidirectional flows and distinct roles
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The digital transformation of the energy system
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Pre-digital energy systems are defined by unidirectional flows and distinct roles, digital technologies enable a multi-directional and
highly integrated energy system
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Smart demand response

2l R VA

SOLAR POWER PLANT
KPHAEAR L)

.'7 ) ,X l :
AL Yy N8|
% ,"l" y < ""'I):: S ousay
N\ 1 { W . Tk

y A P
. 257 ~.<</
o \:*\ Pid \\\\s
AN e oS
NS 227
7 57 -
R ’:,z SMART GRID SMART HOMES
{ A ’
. @\X,‘;/ e LY o BER
s \:\\ !
\\:x AN 3
NG e
§ e
Q / g BUILDINGS
8 I
TRANSPORT

pat]

Demand response programs — in buildings, industry and transport - could provide 185 GW of flexibility, and avoid USD 270 billion of

Residential sector

B

1 billion households and 11 billion
smart appliances could actively
participate in interconnected electricity

systems
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investment in new electricity infrastructure
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Smart charging of electric vehicles
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EVs smart charging would provide further flexibility to the grid
saving between USD 100-280 billion investment in new electricity infrastructure
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Integration of variable renewables
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Curtailment of solar PV and wind
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Digitalization can help integrate variable renewables by enabling grids to better match energy demand to times

when the sun is shining and the wind is blowing.
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Building digital resilience
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To date, cyber disruptions to energy have been small
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But cyber-attacks are become easier and cheaper — malware, ransomware, phishing / whaling, botnets
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Digitalization also increases the “cyber attack surface” of energy systems
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Full prevention is impossible, but impact can be limited:
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Raised awareness, cyber hygiene, standard setting and staff training
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Coordinated and proactive preparation by companies and governments
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Design digital resilience in technologies and systems
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International efforts can help raise awareness and share best practices
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