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Al impact on energy & climate? data centres!
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Long-term energy footprint of Al data centres projected to
scale rapidly ... but <20% of commercial buildings in 2050
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What are the long-term implications of digitalisation
for climate?

1. Digitalisation and (or including) Al
2. ICT infrastructure and digital applications

3. Good news and bad news stories

4. Energy transitions and long-term climate targets
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Digitalisation impact on energy & CO, is diffuse (GPT!)
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Digital transformation of electricity systems

Few large
and predictable
power plants
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IEA (2017) Digitalization & Energy. International Energy Agency, Paris, France.
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High-impact digital applications across the economy

‘general purpose’ digital transformation of
apps, platforms, services electricity systems

Impacts energy demand affects renewable energy
= substitution, optimisation _= integration, coordination
" rebound, induced demand " fragmentation, private benefits



Empirical evidence on digital application impacts
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Scenarios to explore future uncertainties

< digital-climate alignment uncertainties >
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Scenarios to explore future uncertainties

v

I for below 2°C
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Scenario storylines map onto quantitative modelling

scaling impacts over time

example application
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Finding (1): Digitalisation has large & uncertain impacts on

energy demand
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Finding (2): Digitalisation impacts the ability of the energy
system to decarbonise (without strong climate policy)
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Finding (3): Digitalisation impacts electricity system
flexibility and so integration of variable renewables (VF
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Finding (4): Strong synergies between climate-aligned
digitalisation and climate policy for reducing CO,

Emissions|CO2|Energy and Industrial Processes
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Finding (5): Digitalisation can cost of reaching 2°C in half
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Finding (6): Climate-misaligned digitalisation compromises
feasibility of Paris climate targets
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Concerted action needed to align digital transformation
(including Al) with progress towards climate targets

scenario elements affecting application-level energy impacts

strong benefits from more activity 4 Rebound constraints limits on activity growth
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conspicuous consumption norms sufficiency norms 2
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weak pricing of climate externalities : - -
incentives efficient use of energy
: Market design & integrated markets for = a
regulatory capture by Al firms . : . =
regulation climate solutions -

scenario elements affecting global scaling of applications

@ user opt outs or defections { Trust & risk trusted data practices

Political economics :
concentrated market power . multilateral Al governance
& geopolitics

—
?@% limited standardisation { Interoperability integration across
S & compatibility & integration data and platforms
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Concerted action needed to align digital transformation
(including Al) with progress towards climate targets

Priority (1): - urban planning, market access
digitally-enabled mobility - anticipate induced demand
Priority (2): - incentives & regulations for
electricity system transformation public goods > private benefits

- innovation investments (esp. Al)

Priority (3): - impact assessments inc. rebound

explicit analysis, - Scope 3 CO, tracking & reporting
optimistic and pessimistic
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What’s missing? Systemic effects of digitalisation amplify

outcome uncertainties: productivity, jobs, democracies!

_ systemic effects
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