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• smart building controls to manage energy use

• smart heating and lighting systems to reduce energy use by 10% through sensors 
or learning algorithms

• increasing electricity consumption by appliances and small plug loads

• opportunities for smart demand response (curtailment or time-shifting)

• new opportunities for energy-service providers to manage energy use

“Of the energy-using sectors, buildings are expected to be the most transformed by 
digitalisation in the near-term …”
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Scenario studies on the impact of digitalisation for energy and carbon emissions have a 
tendency towards optimism

80% of households smart charge EVs

45% of households provide active V2G services

8.1m homes actively manage heat demand (thermal storage and load 

shifting)

8m hybrid heat pumps responding to market signals and shifting 

demand between H2 and e-



Scenario studies vary in how they represent agency, control, and users … but all make 
coarse, simplifying assumptions.
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Figure 3 ICT narrative in the scenario, from business-as-usual (BAU) a small number of firms 

controlling the market (left) through new and disruptive business models (middle) to public ownership 

such as a ‘digital commons’ (right). 

 

 

Figure 4 Control of ICT and digital energy services from automation (left) through giving users 

information and some control (middle) to full user agency (right). 

 

5 Effects of digitalisation on energy demand 

Here we consider the impacts of digitalisation on energy use as described in the different 

scenarios, considering the four effects as per Lange et al. [1] and two chosen areas – home 

energy use and transport – in which ICT indirectly impacts energy demand, as per Lange and 

Santarius [2]. Our data drawn from the scenarios is detailed in Table 2 – Table 5..  

 Direct effects of digitalisation and ICT on energy demand  

As can be seen in Table 2, there is overall an agreed trend of significantly increased usage of 

ICT, its scope, infrastructure and associated data. Most scenarios see an increase in the 

number of devices, although different drivers are invoked, such as people seeking better 

quality of life [4], or competition in the market [23]. However, saturation of ICT appliances in 

the UK or more generally the Global North, integration of multiple devices into one (mostly 

smart phones), and cloud computing all act to reduce the number of devices [4,18].  
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How will agency and control play out for system benefits (public purpose) as opposed to 
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