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AECB Response to BEIS 

 

Overview 

 

A significant problem with this consultation is that it confuses 'energy' with 

'electricity'. This promotes confusion and misunderstanding. The distinction 

between the two needs to be clarified, if such consultations are to be of value.  

 

We said this almost 18 months ago when AECB responded to a consultation on 

a 'smart energy system'. As we pointed out, total UK energy consumption is 

around eight times greater than its ‘essential electricity consumption’. 

 

In this context, essential consumption is the total electricity consumption for 

everything that needs electricity:  

 

 lighting  

 domestic electrical appliances  

 IT  

 office, medical, etc equipment  

 heating system pumps, fans and controls  

 electric railways and trams  

etc. 



 

 

We do not know why government consultation documents repeatedly use 

misleading terms. It is important for the government to make greater efforts to 

lead by example. It should avoid inadvertently misleading the public by 

confusing these fundamentally important concepts.  

 

Figure 1 shows the approximate variations over the year in the rate of UK heat 

and electricity consumption, expressed in common units, i.e. gigawatts (GW). 

One gigawatt = one million kilowatts.  

 

The level of ambition of the 'electrification of heat [and transport]' should in our 

view be reassessed after considering the implications of Figure 1. UK peak space 

and water heat consumption appears to be nearly six times higher than peak 

electricity consumption. To electrify heat, the national grid's capacity would have 

to rise sharply.  

 

There is also road transport. Average filling station fuel sales are 53 GW. 1 kWh 

of delivered electricity to a battery-electric vehicle seems to replace about 2.75 

kWh of liquid fuel in an internal combustion engine. It implies that, if all road 

transport was electric, the added electricity consumption might average some 20 

GW(e) at the power stations.  

 

However, ~50% of road transport converting to electricity seems more likely to 

us than 100%, given the continuing need of HGVs and medium-/long-range cars 

for portable fuels. These vehicles are more easily operated on CNG, synthetic 

methane or DME than on batteries. Taking this into account, the prospective 

added consumption looks significantly lower than if heat is electrified. Also 

transport has a higher load factor than heat.  

 



 

 

The transport sector's peak fuel usage is not known. 1 Fuel is cheaply stored, so it 

does not greatly matter. However, electricity cannot be cheaply stored. So the 

variation in demand between peaks and troughs becomes significant.  

 

 

 

 

Figure 1. Seasonal variation in UK heat and electricity consumption.  

Source: Robert Sansom, formerly of Imperial College, Univ. of London.  

 

  



 

 

Need for 'Smart' Appliances 

 

If one buys extremely energy-efficient appliances 2 - we consider that utilities 

should be incentivised to help their customers to do this - we consider it would 

be straightforward over time to reduce household electricity consumption to the 

following levels. Ballpark figures:  

 

Now - 1,500 kWh/y, £210/y.  

 

Early 2020s - 1,200 kWh/y, £170/y.  

 

Mid to late 2020s or early 2030s - 1,000 kWh/y, £140/y.  

 

Note:  Calculated at a unit price of 14 p/kWh, excluding standing charge(s). Includes 

lighting, appliances, IT, space and water heating pumps, fans and controls. Excludes 

space and water heating or cooking but includes a nominal electric kettle use of 150-200 

kWh/y. Electric cooking, if used, would probably add 300-400 kWh/y to the figures. 

There might be some lag in reaching this as average but it should be possible to attain 

this as a 'good practice' level.  

 

 

A future notional 33 million dwellings, at 1,500 kWh/y, makes a total 

consumption of 50 TWh/y. That is around 57 TWh/y at the power stations, or a 

mean of 6.5 GW. 3 Using 1,000 kWh/y, the figure potentially drops to 4.3 GW.  

 

If electricity is used predominantly for lights,  equipment, motors, pumps, fans, 

controls, IT, railways, etc, the load duration curve (LDC) becomes flatter. See, e.g. 

Italy's LDC.  

 



 

 

There tend to be fewer problems in matching supply with demand if the winter 

peak is not accentuated versus the midsummer demand. (Diurnal variation is not 

such a significant problem as annual variation because short-term storage is 

feasible, using pumped storage or maybe batteries.) Solar plus wind output 

statistically more closely matches the consumption, although inevitably fuel 

and/or heat will have to be stored between months and between years.  

 

We question why either a 'smart grid' or smart meters are needed to deal with 

an average demand for domestic lights and appliances of 6.5 GW, or the 

equivalent figures for public and commercial lights and appliances. It does not 

'add up'.  

 

Adding controls to briefly switch off freezers and refrigerators at times of high 

demand or low wind and sun availability - these appliances do not need a totally 

continuous electricity supply - is a more plausible strategy. For instance, the 

method developed by Dr. David Hirst was already workable over a decade ago 

and could save a few GW of demand, but has not been adopted.   

 

Meanwhile, the UK has been lobbying the EU to slow down moves towards 

more efficient electricity use, i.e. working against the useful post-2005 trends 

which could reduce household consumption from today's 3,000-4,000 kWh/y 

towards and eventually well below 2,000 kWh/y. This apparent policy seems to 

work against the UK PLC financial interest and should be clarified, if not 

reconsidered.  

 

AECB is curious as to the explanation(s) for a mindset in which the government 

seems to be simultaneously facing two different ways at once, i.e. towards 



 

 

increases and decreases in electricity consumption. It does not seem a consistent 

policy.  

 

 

Flexibility  

 

If the UK energy system is not greatly further electrified, 4 'flexibility' remains 

much less relevant. The notion that 'all will be electric' by around 2050 is 

inconsistent with Figure 1, unless sites are identified for enough CCGTs to meet 

the associated peak using heat pumps and/or resistance heating. 

  

To electrify space and water heat, if the 2018 peak heat demand is as high as 

250 GW, 125-150 GW(e) of new CCGTs would have to be built. This assumes a 

peak heat pump CoP of 1.8-2.0 at design outside temperature.  

 

Supplying some of this heat via heat networks does not need ~125-150 GW(e) of 

new CCGTs to be built. This is because heat 5 and fuel are easily storable month 

to month, summer to winter or year to year. Storage can act as a buffer.  

 

15-20 GW(e) could be needed to supply some of the road transport sector. It 

currently consumes portable fuel at a rate of 53 GW.  

 

Where are the sites for >100 GW(e) of CCGTs? Where is the gas storage to 

supply them in severe cold spells such as 2009, 2010, 2017 and 2018? Or would 

they be instructed to install backup onsite liquid fuel tanks so that they do not 

impose a peak on the gas system? (Some CCGTs appear not to have backup 

fuel tanks and cannot withstand an interruption in their gas supply.) 

 



 

 

So: how much delivered energy will be electricity; how much will be delivered in 

the forms of storable fuel or as hot water, both of which can be cheaply stored? 

This has still not been properly addressed. The consultation fails to address it, 

other than to continue with what AECB feels to be unwarranted government 

confidence that 'most energy will be electricity'.  

 

It also seems to continue a 'smart meter' policy. This is beset with problems. 

They include that of cost, currently put at around £17 billion.  

 

Smart meters will provide no material benefits to lower consumers, e.g. those we 

cited above, potentially using 1,500 kWh/y for lights, appliances, pumps and 

fans. The author of this document has his main incoming meter in an 

outbuilding. He has a significant lack of interest in changing the meter, being 

well aware that electricity use by the house lights and appliances is low and 

relatively predictable month to month.  

 

Germany expects its per capita electricity consumption to decline 25% by 2050. 

So this more efficient use of electricity somewhat outweighs new uses for 

electricity, e.g. shorter-range road vehicles. 6  

 

Granted, no-one can predict the future. But how often in the past 50 years has it 

proved to be in UK PLC's financial interest to take a directly opposite approach 

to one of its most successful large competitors? We should heed Germany’s 

strategy more thoughtfully.  

 

 

 

  



 

 

Notes and References  

 

                                                

 

1 A standard filling station fuel pump is rated at 24 MW, i.e. it can refill a vehicle 8,000 times faster than a 13 

A socket which can supply electricity at a rate of 3 kW. Or it can refill it 250 times faster than a 100 kW(e) 

'fast charger'.  

 

However, there is extreme diversity in these peak loads, i.e. not all drivers run out of energy at once. So the 

implications for the national grid are not quite as adverse as a peak demand of 100 kW per car might 

suggest. Nevertheless, it is unlikely that these devices could be connected to the 230 V AC network. Its 

substations have a capacity of about 500 kW(e) for 500 dwellings.  

 

2 Some might have to be imported. Although the UK is in the Single European Market, some A+++ fridge-

freezers and energy-efficient washing machines are unavailable here but are sold on most of the European 

mainland.  

 

3 If less electricity is used, transmission and distribution losses on the 230 V AC network should fall to less 

than the present 12.2%, because of the I2R term. We have not taken account of this.  

 

4 By this, we mean that policies are adopted such that the coincident peak demand is retained within the 

apparent limit of the GB grid. The cables of the GB network seem to have a capacity of 61 GW. In the mid 

2010s, the peak demand imposed was around 53 GW.  

 

This does not exclude the possibility that, as lights, appliances, pumps, fans, etc become more energy-

efficient, other loads might take their place. Or some rural heat pumps might replace the considerable 

amount of resistance heating and some of the heat supplied by dirty fuels like coal and arguably wood.  

 

5 Storage in bulk, i.e. on a scale of ~100,000 m3 of water, as practised in Denmark.  

 

6 https://www.gtap.agecon.purdue.edu/resources/download/7998.pdf 


