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Hello!

Secret ingredient: Diverse team and a small 
army of stakeholders

Sagar Depala, CEng

Energy Insights and Analysis

We find answers about the future in 
a complex energy system

Today: how we forecast load / 
demand



I’ve had a long day – can you explain it to 
me like I’m five?



I’ve had a long day – can you explain it to 
me like I’m five?

We rely on our stakeholders for insightThere are optionsWe use research 

and stakeholder 

engagement…

… to create future 

scenarios…

…which help Britain 

decide how to build 

and operate the 

energy network…

…in a way which 

drives BG to Net 

Zero by 2050…

… in a reliable, fair 

and affordable way 

– for everyone

… to create future 

scenarios…

…which help Britain 

decide how to build 

and operate the 

energy network…



Today

The near term future in GB

What is FES – bringing it together

How we model demand



What is FES:

Future Energy Scenarios



FES represents the edges of uncertainty
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Consumer SystemWho changes more?



FES represents the edges of uncertainty
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FES represents the edges of uncertainty



It matters. FES shows three distinct ways to reach Net 
Zero by 2050… but also that we may fall short

Was over 800 

in 1990

Carbon emissions for total GB economy by year (MtCO2e)



Scenario overviews



Scenario overviews



Scenario overviews



Scenario overviews



These scenarios are used for….

Network planning

Market planning

Advising government on policy
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FES 2023 Launch – 13th & 14th July



Modelling demand



Electricity AND gas

Bottom up

Peaks (GW) and Annuals (TWh)

Modelling demand…



Electricity Demand

GB historic demand from 

weather corrected metered 

data, DUKES, ECUK and 

split into sectors using 

established ratios

Annual to peak ratios 

calculated using Elexon 

half hourly actuals from 

2000 metered homes

Annual demand forecasts 

from individual heat, 

appliance, distributed 

generation, losses, transport 

and I&C modelling are split 

into sectors using 

established ratios

Heat and transport models 

output peaks directly. I&C 

annual demands used to 

calculate I&C peaks using 

annual to peak ratio. 

Aggregated for overall 

peak demand.



Diverse sources and dissenting views matter to us

• Qualitative data and research: 

• Stakeholder engagement (26 industry bilaterals

for FES 2023 vs. 22 in FES 2022) plus monthly 

engagement with DESNZ.

• Research and conferences

• Innovation projects

• Economic forecasts: Oxford Economics (OE) and 

watching brief on current affairs. Economic outlook for 

GB has been revised several times since modelling 

started in October 2022.

• Historical demand: GB demand (DUKES), Sector 

demand (DECC), 2000 homes half hourly metered 

demand (Elexon), rail demand (ECUK), actual 

transmission connected demand (ESO)

• We look for a range of views and test them periodically 

with our stakeholder base and internally with our peers

• December 2022/January 2023: Early views of demand and 

the factors influencing it shared with stakeholders at our 

winter conference for external challenge and review.

SOURCES EVALUATION

3%

5%

41%

13%

16%

3%
5%

0% 14%

Diversity of Stakeholders
Communities and their representatives

Consumers and consumer groups

Energy Industry

Innovators

Non-governmental organisations

Other stakeholders

Political

Regulator

UK Networks

• We ensure 

that our 

stakeholder 

base has 

diverse 

interests and 

perspectives



Assumption / Lever NTV FS ST CT LW Base Case (Near Term View, NTV) Falling Short System Transformation Consumer Transformation Leading the Way

Fiscal prioritisation of 

decarbonisation over other 

spending - not restricted or 

strengthened by GDP

Med Low Med Med High

Decarbonisation is still important but 

security of supply and cost of living 

are high on the political agenda. 

Significant general election 

expected half way into NTV 

Discussions regarding 

importance of 

decarbonisation do not 

translate into financial 

support and therefore do not 

materialise.

Government and society prioritise decarbonisation 

measures due to a combination of subsidies and collective 

spending.

Decarbonisation is a top 

priority for Government and 

individuals and translates into 

top priority for spending.

Residential consumer 

engagement: will have an impact on 

the participation in demand 

reduction, energy use and time of 

use tariffs.

High / 

Low
Low Med High High

High consumer engagement to 

minimise costs. Low engagement to 

change heating technology.

Aligned to societal change 

axis. Low consumer 

engagement scenario

Aligned to societal change 

axis. Medium consumer 

engagement scenario

Aligned to societal change axis. High consumer 

engagement scenario

Heat: comfort level

Level of internal building 

temperatures

Low High Med Low Low

Same outcome as CT and LW but 

driven by individual necessity rather 

than voluntary willingness. 

High energy prices and high 

awareness of energy spending 

make consumers reduce 

consumption.

Low willingness to change 

lifestyle and accustomed 

comfort level as energy 

prices remain low

Some consumer willingness 

to explore alternative ways of 

maintaining comfort at lower 

internal temperatures. High 

energy prices and awareness 

of personal environmental 

impact make consumers 

reduce consumption

High consumer willingness to explore alternative ways of 

maintaining comfort at lower internal temperatures. High 

energy prices and awareness of personal environmental 

impact make consumers reduce consumption

Residential thermal efficiency: 

rate at which this increases.
Low Low High High High

Low level of energy efficiency improvements as based on solely on 

enthusiastic consumers and new build homes

High level of support for building efficiency improvements and high willingness of society to 

accept the levels of disruption associated with implementing deep retrofits

I&C Demand Side Response: 

Participation of businesses in DSR 

services such as STOR, TRIAD, 

Capacity Market

Med Low Med High High

Triad incentive for I&C stops but we 

expect new DSR options to emerge 

such as the Demand Flex Service

Aligned to societal change 

axis. Low consumer 

engagement scenario

Aligned to societal change 

axis. Medium consumer 

engagement scenario

Aligned to societal change axis. High consumer 

engagement scenario

End consumer energy prices are 

linked to network and investment 

costs and have a direct impact on 

consumption. For gas, his includes 

nat. gas used for hydrogen 

production. 

High Low Med High High

Prices are high, especially for the 

first 1-2 years before reducing, 

albeit still remaining higher than 

they are now

Priority is to keep bills low for end consumers

High subsidies are required to fund electrification. 

For gas, tax used to incentivise consumers to use 

alternative forms of heating means higher retail price.

Levers are central to the way we work across supply and demand



… to derive sector demands (gas, hydrogen and 
electricity)

Transport

Residential heat

Lighting and appliances

Commercial

Industrial

Hydrogen 
production



Demand forecast for GB



Annual demand (TWh) – Near term view

Affordability crisis suppresses demand

2021 → 2022

~9.5 TWh drop in demand as 

consumers try to minimise their 

energy bills

2023 → 2024

All consumers still squeezed by cost of 

living, reduced economic activity and 

high energy prices.

Businesses who buy energy in 

advance will still be affected into 2024 

by high prices. 

2024 → 2029

Economy growing, increasing 

electrification. New electricity demand 

(electrolysis, new homes, fuel switching 

etc.)… Offset by consumers switching 

from less efficient electric technology 

(resistive heat etc.).

Slower than previously predicted. 

Industrial demand growth (-2 TWh), slower 

heat pump uptake (-1.5 TWh) and 

improved appliance efficiency (-0.5 TWh).

This is confidential and draft content 

Please do not forward



The range of uncertainty is wide

FS: low efficiency = high demand, even with growing 

electrification. Low energy prices.

CT & LW: residential appliance and lighting efficiency and 

a reduction in indoor temperatures reducing the demand for 

heating

This is confidential and draft content 

Please do not forward



Peak demand follows annual demand trends in general however consumers generally less able or willing to reduce 

demand at peak times on the same scale as they reduce their annual demand

NTV 2021 → 2022

c. 1 GW drop in forecast peak demand (ECR 

data finalised before end of 2022/23 actuals 

are known) Same reasons as drop in annual 

demands (spike in electricity prices, cost of 

living and economic downturn) but not as 

pronounced as annuals because people are 

protecting demand at peak times. Lower 

engagement in triad avoidance than expected  

(while still active)

NTV 2023 → 2024

Electricity peak demand will continue to 

follow the trend of annual demand

NTV2024 → 2029

Electricity peak demand will continue 

to follow the trend of annual demand

Peak demand – consumers protect what matters
This is confidential and draft content 

Please do not forward



Peak Electricity Demand rises in all scenarios

Overall Peak demand – consumer demand before flex, distributed gen and losses are subtracted (GW)

This is confidential and draft content 

Please do not forward



Forecasting accuracy

4 years ahead

1 year ahead

Target= 4%

Target = 2%

Actual = 2.2%

Actual = 0.4%



What else?

GB Net Zero by 2050

Demand

Energy system by 2035

Supply

Flexibility
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n Email us with your views on FES or any of our future of 

energy documents at: fes@nationalgrideso.com and one 

of our team members will get in touch.

Access our current and past FES documents,

data and multimedia at: nationalgrideso.com/future-

energy/future-energy-scenarios

Get involved in the debate on the future of energy 

and join our LinkedIn group Future of Energy by 

National Grid ESO

For further information on ESO publications 

please visit: nationalgrideso.com

National 

Grid ESO

National 

Grid ESO

@ng_eso

mailto:fes@nationalgrideso.com
https://www.nationalgrideso.com/future-energy/future-energy-scenarios
https://www.nationalgrideso.com/
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