
Quantitative Assessment of GB Welfare Impacts

Impact of a Potential Zonal Market 
Design in Great Britain

Report for Octopus Energy

24 February 2025



2

This report has been prepared by FTI Consulting LLP for Octopus Energy (the “Client”) under the terms of the contract agreed between FTI Consulting and the Client dated 10 June 2024 (the 
“Contract”).

This report has been prepared solely for the benefit of the Client in connection with evaluating the impact of a zonal wholesale electricity market design on GB welfare. No other party than the Client is 
entitled to rely on this report for any purpose whatsoever. 
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legal, arbitral or regulatory proceedings without the prior written approval of FTI Consulting. FTI Consulting accepts no liability or duty of care to any person other than the Client (under the relevant 
terms of the Contract) for the content of the report and disclaims all responsibility for the consequences of any person other than the Client acting or refraining to act in reliance on the report or for 
any decisions made or not made which are based upon the report.

Notwithstanding the foregoing, the Client is permitted to share this report with the National Energy System Operator (“NESO”), the Department for Energy Security and Net Zero (“DESNZ”) and Ofgem 
for the purpose of discussing the findings of the analysis. 

This report contains information obtained or derived from a variety of sources. FTI Consulting has not sought and accepts no responsibility for establishing the reliability of those sources or verifying 
the information provided. 

This report is based on information available to FTI Consulting at the time of writing of the report and does not take into account any new information which becomes known to us after the date of the 
report. We accept no responsibility for updating the report or informing any recipient of the report of any such new information.

No representation or warranty of any kind (whether express or implied) is given by FTI Consulting to any person (except to the Client under the relevant terms of our contract) as to the accuracy or 
completeness of this report.

Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or appropriate to the recipient’s individual circumstances, 
or otherwise constitutes a personal recommendation. 

This report and its contents are confidential and may not be copied or reproduced without the prior written consent of FTI Consulting.

All copyright and other proprietary rights in the report remain the property of FTI Consulting and all rights are reserved.

© 2025 FTI Consulting LLP. All rights reserved. 
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1. Executive Summary



Octopus has asked FTI Consulting to update our assessment of the benefits of zonal pricing 
given policy developments, and to reflect the latest NESO scenarios and transmission plans
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Energy markets and design in GB are under active development

■ The UK Government is considering a potential shift to a locational (zonal) wholesale pricing 
design through its Review of Electricity Market Arrangements (“REMA”). In parallel, National 
Energy System Operator (“NESO”) published advice on the possible pathways for GB to 
achieve clean power by 2030 (“CP2030”).

■ Additionally, there is a move towards centralised network planning of energy and 
transmission (“Tx”) infrastructure via NESO’s Strategic Spatial Energy Plan (“SSEP”) and 
Centralised Strategic Network Plan (“CSNP”). 

■ Octopus has been actively involved in the ongoing debate and has engaged FTI Consulting to 
assess the impact of zonal pricing on consumer and societal welfare across GB. 

Benefits of locational pricing

■ At a high level, the benefits of locational pricing arise from: (i) improved dispatch efficiency 
due to better operational signals; (ii) improved siting decisions of supply and demand; which 
then together lead to (iii) reduced need for transmission investment.

■ Our previous work for Ofgem on the benefits of locational pricing examined (i) and (ii) and 
found that zonal pricing would deliver £15.2 billion to £30.7 billion in consumer benefits 
(NPV, 2025-2040).1

■ Since our original work for Ofgem, the context has shifted, with a new emphasis on central 
planning of electricity generation, storage and transmission. The ambition and objectives 
behind the SSEP and CSNP mean that – under the assumption of a perfect central plan – the 
benefits of zonal design would materialise only via improved dispatch efficiency (while other 
benefits would be delivered by SSEP/CSNP). 

■ Our analysis in this report therefore, highly conservatively, estimates only the benefits of 
improved dispatch efficiencies under zonal pricing.2

Illustrative benefits of zonal pricing
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Base Model for 
this report

We assume, highly conservatively, that these benefits cannot be attributed 
to zonal design; rather, they can be fully delivered by the Central Planner. As 

such, they are not modelled in this report.

Our modelling focuses on the 
benefits of zonal pricing relating 

to improved dispatch 
efficiencies 

Notes: (1) £15.2 billion under FES 21 System Transformation (“SysTr”) (NOA7), £30.7 billion under FES 21 Leading the Way (“LtW”) (NOA7). ‘Assessment of locational wholesale electricity market design options in GB’, FTI Consulting, 
October 2023 (link); (2) This is a highly conservative assumption. As shown in our previous work, a zonal design could have a significant impact on the siting choices that new generation and demand might make, as well as on the 
needs case for new transmission.

https://www.ofgem.gov.uk/sites/default/files/2023-10/FINAL%20FTI%20Assessment%20of%20locational%20wholesale%20electricity%20market%20design%20options%20-%2027%20Oct%202023%205.pdf


Net GB welfare impact of zonal pricing (NPV 2030-50)
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Based on latest NESO forecasts, we estimate that zonal pricing delivers £54.9 billion in net GB 
consumer benefits and increases net GB societal welfare by £25.2 billion (PV, 2030-50)

Approach and methodology

■ The assessment was conducted using our in-house Plexos power 
market model, which has a representation of the GB transmission 
network with approximately 1,200 nodes. 

■ This is the same model used in our assessment for Ofgem on the 
benefits of locational pricing, but has been updated to reflect 
assumptions from the latest forecasts from NESO in GB:

— GB generation capacity, demand and commodity prices are 
aligned to CP2030’s Further Flex and RES pathway for 2030,1 and 
the Future Energy Scenarios 2024 (“FES 24”) Holistic Transition 
(“HT”) pathway thereafter;2 and 

— GB transmission network assumptions are aligned with CP2030 
and Beyond 2030.3

■ Our Europe assumptions are based on the Distributed Energy (“DE”) 
scenario from European Network of Transmission System Operators 
for Electricity’s (“ENTSO-E”) Ten-Year Network Development Plan 
2024 (“TYNDP 24”). 

■ We deploy our GB nodal model for the years 2030, 2035, 2040, 2045 
and 2050. We linearly interpolate between modelled years to derive 
values for intermediate years.

■ We first run our model assuming a national market design, and then 
assuming a zonal market design using a 12-zone set up, delineated 
based on where we find the main persistent and enduring 
transmission constraints arise on the GB transmission network. 

Notes: (1) ‘Clean Power 2030’, November 2024, NESO (link). (2) ‘Future Energy Scenarios’, July 2024, NESO (link). (3) ‘Beyond 2030’, March 2024, NESO (link). (4) The categories considered in the analysis are the same as in previous 
published work for Ofgem, which were scrutinised by the industry. In this report we continue to assume there is no impact on market participants' cost of capital; however, we have not included implementation costs, which, based 
on previous analysis, were generally agreed to be materially lower relative to the other cost and benefits; (5) Producer surplus category aggregates change in producer surplus in wholesale market and balancing markets, and GB 
share of change in interconnector revenues.

GB price zone map

Constraint costs

WM costs

Intra-GB CR

CfD payments

Net cons. welfare

Producer surplus2

CfD payments

Net GB welfare

Modelling results

■ We estimate that zonal pricing leads to £54.9 billion in net consumer benefits…

■ …comprising: (i) £40.2 billion lower constraint costs; (ii) £34.7 billion higher wholesale market costs; (iii) £64.5 billion in 
intra-GB congestion rents (“CR”) that arise due to zonal price differentials; and (iv) £15.0 billion increase in CfD 
payments.1

■ These consumer benefits are partially offset by a £29.7 billion reduction in producer surplus. Overall net GB welfare 
increases by £25.2 billion as a result of zonal design. 
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https://www.neso.energy/publications/clean-power-2030
https://www.neso.energy/publications/future-energy-scenarios-fes/fes-documents
https://www.neso.energy/publications/beyond-2030


Welfare benefits of zonal pricing in our Base Model (£billion, real 2024)1

Compared to our previous work for Ofgem, our latest estimate of the consumer benefits of 
zonal on an annualised basis is 21% higher (£3.7 billion vs £3.1 billion)

Our latest assessment 
(for Octopus)

Our previous assessment  
(for Ofgem) 

Modelling period 2030-2050 2025-2040

Generation and demand FES 24 HT FES 21 LtW, FES 21 SysTr

Transmission CP2030 + Beyond 2030 NOA7, NOA7R + HND

Number of zones 12 7

Commodity prices CP2030 and FES 24 FES 21

CfD strike price AR6 AR4

Benefits related to siting of 
new generation

Not assessed Assessed for some technologies

Comparison of key differences between FTI Consulting’s latest assessment (for Octopus) 
and FTI Consulting’s previous assessment (for Ofgem)

Notes: (1) Results from FTI Consulting’s previous assessment presented here are from the zonal LtW and NOA7 scenario, as this is the most comparable to the modelling in this assessment. See Appendix 3 for comparison to other 
FTI Consulting scenarios for Ofgem. For comparability with our updated assessment, we have removed implementation costs from the previous assessment figures and inflated results from 2021 to 2024 prices. (2) Annualised 
results have been levelised over the respective modelling periods. These figures therefore represent the welfare impact which, if replicated in each year of the modelling period, would deliver the same NPV impact in the respective 
starting year of the modelling period; (3) In our assessment for Ofgem, we performed a dispatch-only sensitivity in our assessment of the benefits of nodal pricing under the FES 22 LtW NOA7 scenario. We found that this reduced 
the consumer benefits by 24% and the GB welfare benefits by 43%. (4) The two figures are calculated based on different modelling periods and only overlap over 2030 to 2040. 

Welfare: Consumer Producer Net GB

Our latest assessment (for 
Octopus)

NPV (2030-50) 54.9 (29.7) 25.2

Annualised2 3.7 (2.0) 1.7

Our previous assessment 
(for Ofgem)

NPV (2025-40) 37.5 (18.5) 19.0

Annualised2 3.1 (1.5) 1.6

Results

■ Our current estimate of consumer benefits is higher compared to our previous 
estimate in our assessment for Ofgem. This is mainly driven by:

— differences in the modelled periods in both assessments;

— differences in the modelling assumptions, as our current assessment has been 
updated to reflect the latest available forecasts from NESO; and 

— refinements to our zonal set up such that it better reflects constraints identified in 
our model.

■ Unlike our assessment for Ofgem, which optimised the siting of some new generation 
under locational pricing, our current assessment (conservatively) focuses only on the 
dispatch efficiencies of zonal pricing.3 As such, there is a larger producer welfare loss in 
a transition to a zonal market in which there is no associated change in siting decisions 
for new resources.

■ Comparing our results on an annualised basis:

— Our current estimates of annualised consumer benefits of zonal design are 21% 
higher than in our assessment for Ofgem (£3.7 billion vs £3.1 billion);4 and

— Our current estimates of annualised GB welfare benefits of zonal are 9% higher 
than in our assessment for Ofgem (£1.7 billion vs £1.6 billion).4

■ The fact that these results broadly accord with our findings from our earlier work for 
Ofgem despite using updated assumptions provides (in our view) further evidence to 
policy makers on the potential benefits to GB consumers of zonal pricing.

7



Net consumer welfare impact of zonal pricing2 (£ billion, NPV 2030-50)
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Unexpected shocks

■ The ‘base’ operational benefits of £54.9 billion (PV, 2030-50) are based on a highly 
conservative (in our view) assumption that the SSEP and CSNP plans are delivered on time 
and in full to achieve CP2030 and Net Zero by 2050. 

■ This is highly challenging – as NESO notes, “[s]everal elements must deliver at the limit of 
what is feasible” to achieve CP2030.1

■ In reality, the central plan could be affected by factors that are outside of NESO’s and other 
policy makers’ control. We have therefore modelled (individually and cumulatively) the 
benefits of zonal pricing under three ‘exogenous shock’ scenarios, where the central plan is – 
due to external factors outside the direct control of NESO and other policymakers – not 
delivered in full.

Transmission 
delay shock

Nuclear delay 
shock

Offshore wind 
shock

What if the delivery of nine “vital” transmission projects, 
including three that were identified in CP2030 as needing 
to be accelerated to 2030, were delayed (for example, due 
to supply chain constraints)?

What if the delivery of three new GW-scale nuclear plants 
and nine SMRs was delayed (for example, given uncertainty 
around SMR technology)?

What if the relative pace of roll-out of offshore wind in 
England & Wales and Scotland is impacted (for example, by 
planning objections and project development timelines)?

Zonal pricing as a safety net

■ We find that, in the event of these shocks, the consumer benefits of zonal pricing increase to 
between £58.0 billion and £64.4 billion if any of those occurred individually, and up to £73.5 
billion if the shocks took place simultaneously.

■ Our analysis thus demonstrates that zonal pricing could act as a ‘safety net’ to protect 
consumer welfare and ensure that GB continues to meet its Net Zero and CP2030 ambitions in 
the case of unpredictable shocks that impact on the delivery of the central plan.

…which demonstrates how zonal pricing could act as a safety net to protect consumers

Greater benefits of zonal design 
relative to national

54.9

+9.4

+4.5

+3.1

+18.6

Additional benefit relative 
to Base Model

Total benefit

Base model = £54.9 billion
(Dispatch only impact of zonal pricing)

Notes: (1) ‘Clean Power 2030’, p4, NESO, November 2024 (link); (2) See slide 57 for results from other scenarios combining two shocks.

Transmission 
delay

Nuclear 
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Offshore 
wind shock

All 3 shocks 
combined

4.4

3.9

4.0

5.0
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Our Base Model conservatively assumes the central plan is fully delivered, on time. If the plan 
is unexpectedly delayed, zonal benefits could increase to up to around £74 billion…

https://www.neso.energy/document/346651/download


2. Introduction



Octopus Energy has commissioned FTI Consulting to examine the welfare impacts of a 
potential zonal wholesale electricity market design in GB

■ Energy markets and design in GB are under active development: 

— Electricity market design reform: The UK Government is considering 
a potential shift to a locational (zonal) wholesale pricing design 
through its Review of Electricity Market Arrangements (“REMA”).

— Centralised network planning: National Energy System Operator 
(“NESO”) is developing a Strategic Spatial Energy Plan (“SSEP”) to 
identify optimal locations, quantities and types of energy 
infrastructure, which will feed into the Centralised Strategic Network 
Plan (“CSNP”) for transmission (“Tx”) infrastructure. 

— Clean Power 2030 (“CP2030”): NESO published advice on the 
possible pathways for GB to achieve clean power by 2030.

■ Octopus Energy (“Octopus”) has been actively involved in the debate 
on locational pricing and has engaged FTI Consulting to model the 
impact of a zonal market design in GB in light of latest policy 
developments and updated scenarios. 

■ This report builds on previously published FTI Consulting work for National Grid ESO (now NESO), Ofgem and 
Octopus which:

1. Assessed locational market designs and national market design across against 10 qualitative assessment criteria;1 

2. Found significant consumer and societal benefits of transitioning from a national to a locational wholesale price 
design (including from more efficient siting of new generation);2

3. Found significant savings for consumers (for example, data centres and electrolysers) who are incentivised to 
site in northern areas to take advantage of lower prices relative to southern areas. This also leads to lower prices 
in southern areas, which benefits other consumers located there;3 and

4. Found significant reductions in required transmission investments under a zonal wholesale price design (not 
quantified in our previous assessment for Ofgem).2

■ FTI Consulting is also currently undertaking work for NESO in relation to a quantitative assessment of self and central 
scheduling which includes a consideration of zonal design.4

■ This report augments previous FTI Consulting analysis by providing an updated estimate of the dispatch benefits of 
zonal pricing using the latest NESO forecasts / plans and further demonstrates the value of zonal pricing as a ‘safety 
net’ even under central planning. 

Introduction

Notes: (1) Net Zero Market Reform: Phase 3, FTI Consulting, May 2022 (link); (2) ‘Assessment of locational wholesale electricity market design options in GB’, FTI Consulting, October 2023 (link); (3) ‘Impact of electricity 
market design on siting decisions of large consumers of electricity’, FTI Consulting, October 2023 (link); (4) Quantitative assessment of self and central scheduling, FTI Consulting, November 2024 (link). 10

Energy markets and design in GB are under active development

FES23FES 22 HND FES 24
Beyond 

2030
REMA#2REMA#1 CP2030

2022 2023 2024 2025

SSEP/CSNP

Shift 
towards 
central 

planning

DESNZ DESNZESO NESO NESOofgem
Locational pricing 

assessment
NZMR3

ESO ESO ESOESO ESO

https://www.neso.energy/document/258876/download
https://www.ofgem.gov.uk/sites/default/files/2023-10/FINAL%20FTI%20Assessment%20of%20locational%20wholesale%20electricity%20market%20design%20options%20-%2027%20Oct%202023%205.pdf
https://octoenergy-production-media.s3.amazonaws.com/documents/Executive_Summary_-_Impact_of_electricity_market_design_on_siting_decisions_of_Qgv101l.pdf
https://www.neso.energy/document/347596/download


Illustrative benefits of zonal pricing

As a starting point, we assess the benefits of zonal pricing assuming “perfect” central 
planning, delivered by SSEP and CSNP

■ A zonal market design is generally considered to have up to three key benefits:

— Improved dispatch efficiency: Asset scheduling based on zonal prices (which reflect local 
demand, supply and inter-zonal Tx constraints) is more efficient and requires less 
redispatch by NESO – for example, it allows better use of two-way assets such as 
interconnectors (“ICs”) and batteries to relieve rather than worsen constraints. Under the 
current market design the price signals sometimes mean that these assets exacerbate 
rather than alleviate constraints.

— Improved siting decisions of generation and demand: Zonal price signals have the 
potential to incentivise generation and demand to site in a manner that could reduce 
system constraints – for example, higher zonal prices incentivise new generation to site in 
areas where existing generation is relatively scarce or costly. Conversely, new large users 
of electricity would be more strongly incentivised to consider siting in areas with lower 
prices where there tends to be lower cost and/or more plentiful electricity supply.

— Reduced need for transmission investment: Improved dispatch and siting, all else being 
equal, would reduce the incremental need for transmission relative to national pricing.  

■ NESO has been commissioned by the UK, Scottish and Welsh governments to decide on the 
spatial distribution of future demand, supply and transmission. As such, the SSEP will assess 
the optimal location, quantities and types of electricity infrastructure, generation and 
storage. This will feed into the CSNP, which will in turn set out the network requirements 
needed.1 From the demand siting perspective, NESO is, in principle, able to influence siting 
choices through the connection permitting process.

■ In this report we do not consider the extent to which NESO is expected or able to identify an 
‘optimal’ demand/generation/transmission plan for GB. Rather, we assume that NESO 
centrally plans perfectly, and therefore the benefits of optimal siting choices by demand, 
generation and transmission could be delivered fully and solely by the SSEP/CSNP. 

Introduction
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Focus of our 
modelling

Notes: (1) ‘Strategic Spatial Energy Plan’, DESNZ, October 2024 (link).
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■ As a starting point for our modelling, in our Base Model, we focused on capturing the ‘dispatch 
efficiency’ benefits of zonal pricing. This is shown as #1 in the chart and implicitly assumes a 
“perfect” central planner. As such, the Base Model benefits of zonal design do not include any 
benefits relating to improved siting due to zonal pricing (assumed to be delivered by the SSEP) 
or changes in Tx investment (assumed to be delivered by the CSNP). 

https://assets.publishing.service.gov.uk/media/67168359d100972c0f4c9b41/strategic-spatial-energy-plan-ssep-neso-commission.pdf


We have modelled the benefits of zonal pricing under the following scenarios: 

We quantify how the benefits of zonal design change when the central plan is impacted by 
exogenous factors outside of NESO’s control, and how zonal design acts as a ‘safety net’

Base Model 

Transmission 
delay shock

Supply shock: 
Nuclear delay

Supply shock: 
Offshore wind

Assumes perfect central planning where improved siting and 
transmission benefits are delivered by the SSEP and CSNP 
(and hence are not attributable to zonal design itself). 

The latest transmission network plans are highly ambitious – 
for example, CP2030 identifies three ‘vital’ transmission 
projects that are ‘acceleration required’ and need to be 
delivered earlier by 2030.

In this ‘shock’ scenario we test what would happen if the 
delivery of several projects is delayed (for example due to 
supply chain constraints or planning delays).

FES HT assumes several new GW-scale nuclear plants and 
small modular reactors (“SMRs”) to be developed. 

However, delivery timelines appear optimistic (for example, 
SMRs are still immature) – in this ‘shock’ scenario we 
therefore test the impact of delays to the delivery of these 
projects. 

In this ‘shock’ scenario we examine energy market outcomes 
if the relative pace of roll-out of offshore wind in England & 
Wales and Scotland is impacted by planning objections and 
project development timelines.

Introduction

■ In the short term, CP2030 already has been described by NESO as being ‘at the outer edge of 
feasibility’, as ‘several elements must deliver at the limit of what is feasible’.1 Going forward, 
central plans such as the SSEP could be affected by exogenous factors (that is, factors that 
are unforeseeable and outside of NESO’s control) and it therefore seems reasonable to us to 
consider what the outcomes would be if the central plan was not delivered in full and/or on 
time.

■ In this report we have therefore assessed how zonal pricing could act as a ‘safety net’ to 
protect consumer welfare1 and ensure that GB continues to meet its Net Zero and CP2030 
ambitions in the case of certain exogenous shocks. 

■ This approach continues to make the highly conservative assumption that the benefits of 
optimal siting choices by demand, generation and transmission are delivered fully and solely 
by a central planner, but we introduce shocks to the system that – for reasons entirely 
outside of the planner’s control – make the original central plan not-fully-deliverable.
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We model these scenarios both 
individually and cumulatively

Notes: (1) Strategic energy planning for the net zero transition, NESO (link), CP2030, NESO (link). (2) Our analysis focuses on consumer welfare, but also presents total GB welfare, both of which are significantly improved under zonal pricing.
12

https://www.jrc.co.uk/assets/files/NESO%20SEP%20intro%20for%20JRC%20event%20-%2014Nov24.pdf
https://www.neso.energy/document/346651/download


Structure of report and report conventions
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Report Conventions

Unless otherwise stated:

■ Prices, revenues and costs are expressed in GBP and in 2024 real terms. As our model is run 
in real EUR terms, we convert these values to GBP at an exchange rate of 1 GBP = 1.20 EUR.1

■ All present values (“PVs”) are discounted to 2030, at a discount rate of 3.5%.

■ We have linearly interpolated between modelled years to derive values for intermediate 
years (for example, 2031, 2032, etc).

■ All results are presented for calendar years beginning 1 January.

■ All annual average prices are time-weighted.

Structure of the report

The remainder of this report is structured as follows:

■ Section 3 sets out our modelling approach and assumptions. 

■ Section 4 presents our modelling results, which quantify the consumer and GB welfare 
benefits of a zonal market design. In this section, we:

— present our modelling results on prices, constraint costs and welfare impacts under the 
Baseline Scenario; and

— present our modelling results under various sensitivity scenarios (including transmission 
delays, supply shocks, and cumulative scenarios).

■ Appendix 1 presents our modelling results on the impact of zonal pricing in GB on 
exports/imports and wholesale prices in connected countries.

■ Appendix 2 presents our modelling results on CO2 emissions under in our Base Model and 
exogenous shock scenarios.

■ Appendix 3 compares our current estimates of the benefits of zonal pricing to our previous 
modelling performed for Ofgem assessing the benefits of zonal pricing from 2022-23. 

Notes: (1) Exchange rate on the 6th January 2025 (European Central Bank, link).

Introduction

https://www.ecb.europa.eu/stats/policy_and_exchange_rates/euro_reference_exchange_rates/html/eurofxref-graph-gbp.en.html


3. Modelling Approach and 
Assumptions



Based on capacity, demand, commodity, transmission and 
other assumptions, the model determines optimal dispatch of 
assets:

■ The dispatch model finds the least-cost dispatch profile of generation 
that meets demand…

■ …on an hourly basis…

■ …for each generating plant…

■ …for each price zone…

■ …with intra-GB transmission constraints used to estimated Balancing 
Mechanism outcomes.

Key model inputs

Transmission 
capacity

Current & future network topology, and 
seasonal availability assumptions 

Demand
Annual demand, profile and flexibility 
assumptions by type and location

Generation 
capacity

Build-out assumptions, plant technical 
characteristics and renewable capacity 
profiles

Commodity 
prices

Price projections for a set of 
commodities (CO2, gas, etc.)

BM and CfD1 
assumptions

BM bid and offer prices and capacity 
constraints, and projected CfD capacity 
and future regime design

We use the Plexos Integrated Energy platform to model hourly dispatch under different 
scenarios

Other baseline assumptions

Modelled years 2030, 2035, 2040, 2045, 2050

Climate year (“CY”) CY2009

Zonal

Single price

National

Uniform price 
clears across 
entire market

System divided into 
twelve zones with 
individual prices

Modelling Approach and Assumptions

See slide 16 for 
input sources

Generation
GW

h

Wholesale power prices

£/MWh

Flows between zones
GW

h

Hourly outputs for each 
modelled year Illustrative

Notes: (1) BM: Balancing Mechanism. CfD: Contract for Difference. 
15
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model



Generation capacity, demand, cross-border transmission capacity and commodity price 
assumptions for GB follow NESO’s Clean Power 2030 and FES 2024 and are aligned with TYNDP 
2024 in Europe

Net Zero by 2050

Speed of 
electrification

Hydrogen roll-out

Demand flexibility

Renewables roll-
out

Our GB assumptions for 2030 are aligned with NESO’s CP2030, and FES 24 HT/Beyond 2030 
for 2035-2050, while our EU assumptions are aligned with TYNDP 24 DE

Holistic TransitionFurther Flex & RES Distributed Energy1,2

Clean Power 2030 Beyond 2030

Further Flex & RES is one of the two 
scenarios used in NESO’s Clean Power 2030 
assessment and is a variant of the Holistic 
Transition scenario, developed for FES 24

Distributed Energy is one of the two scenarios 
used in TYNDP 24 and includes ambitious 

assumptions on RES and flex roll-out similar to 
Holistic Transition

Modelling Approach and Assumptions

Notes: (1) As TYNDP 24 DE does not have forecasts for 2030, we rely on a mix of TYNDP 2024 National Trends (“NT”) and ERAA 2023 for 2030; (2) When calibrating our model, we identified several issues with the TYNDP data and 
have adjusted the assumptions where appropriate following discussion with ENTSO-E. We do not expect these adjustments to materially affect the conclusions of our modelling.

1

2

4

3

5
6

7

8 1

2 3

Intra-GB transmission build-out assumptions are aligned to NESO’s 
Clean Power 2030 and NESO’s Beyond 2030

Clean Power 2030 sets out the transmission blueprint for 2030, including 
projects requiring acceleration. We include 3 of these (in blue) for which 

CP2030 states acceleration is required, but exclude 8 (orange) where 
acceleration is only beneficial as these are highly unlikely to be built by 2030
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1. Core assumptions aligned to FES 24 HT scenario
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Installed GB capacity, HT scenario, GW

■ For 2030, based on Further Flex & Res, which assumes ambitious offshore wind roll-out 
and a limited reduction in unabated gas generation capacity compared to 2024.

■ Post-2035, the scenario follows the FES 24 HT (Net Zero) scenario, which has a steady 
build-out of RES and total phase-out of unabated fossil fuels.

Onshore wind
Solar

Location of RES capacity in our modelling, 20501

Note: Size of the discs indicates the level of capacity in a particular location. 

Our generation capacity assumptions include a steady roll-out of renewables to replace 
unabated gas generation and meet increased demand from electrification
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Holistic Transition
Further 

Flex & RES

Modelling Approach and Assumptions

Some offshore wind is 
assumed to connect to 

offshore substations and 
form an offshore 

meshed grid

Developed based on 
FES, CfD register, 

Crown Estate offshore 
leases, RES planning 

database, TEC register 

Notes: (1) To develop locational assumptions for the siting of new generation, we follow the FES assumptions where possible. Distributed capacity assumptions are provided on the nodal level, while transmission connected 
generation assumptions are provided by transmission owner (“TO”) areas, requiring further assumptions to develop nodal inputs. We do this by building a pipeline of projects for each technology in each TO area using the following 
sources: (i) Transmission Entry Connection (“TEC”) register for operational and under construction generators; (ii) CfD auction results for committed RES capacity; (iii) Capacity Market (“CM”) auction results for committed non-RES 
capacity, (iv) Renewable Energy Planning Database for consented RES projects, (v) Crown Estate lease data on non-consented offshore wind, (vi) CCUS clustering areas for CCS gas and biomass, (vii) Project specific Government plans 
for nuclear and (viii) TEC register for non-committed capacity for all other technologies. If locational data is not available in any of the sources, we develop them according to the technology (for example, future nuclear is restricted 
to nuclear sites, while H2P locates close to a potential H2 network).

Offshore wind

141GW 108GW



2. Demand mix developed based on HT
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TWh

Residual Heat pump EV Industry electrification Datacentres H2

Datacentres and electrolyser production capacity (2050)

Note: Size of the discs indicates the level of capacity in a particular location. 

Demand grows to 667 TWh by 2050. Where FES does not provide nodal level projections, we 
follow the location of existing data centres and siting of wind capacity (electrolysers)
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GB electricity demand, HT scenario, TWh

■ We align total electricity demand in our model with the Further Flex & Res scenario in 2030. From 2035 
onwards, total electricity demand is aligned with FES 24 HT.

■ The split of demand is similarly based on HT, which includes:

— Rapid EV roll-out post-2030;

— Large-scale heat pump roll-out post-2035;

— Increasing datacentre demand;

— Limited industry electrification; and

— Electrolyser roll-out from 2035 onwards.

Electrolysers

Datacentres

Industry electrification

Electric vehicles

Heat pumps

Baseline

ElectrolysersDatacentres

Notes: (1) Electrolyser assumptions in FES are only provided at the transmission owner level (NGET, SPTL, SHETL). We split electrolyser capacity between sub-regions (minor FLOP zones) according to wind capacity in the given sub-
region, only considering sub-regions which both: (i) would be served by a potential H2 network; and (ii) have at least 1,000MW of wind capacity in 2050. Within each sub-region considered, we allocate electrolyser capacity to a single 
representative node, except for sub-regions with over 2GW of electrolyser capacity in 2050, where we spread this capacity across multiple nodes to prevent local constraints on the system. 

Holistic Transition
Further Flex 

& RES

Location of new datacentres is not 
specified in FES. In the Base Model, 

we have distributed these new 
datacentres proportionately across 
existing locations (identified based 

on desktop research).

FES data on the location of 
electrolysers is only provided at the 

TO level. We assume that they 
locate: (i) on a potential H2 

network; and (ii) near to wind 
capacity.1

Modelling Approach and Assumptions

65TWh (7GW) 127 TWh (34GW)



Interconnector capacity almost doubles from 2030 to 2035 and then remains constant from 
2040 to 2050, in line with FES 24 HT assumptions
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Modelling Approach and Assumptions

Notes: (1) Ireland refers to the Integrated Single Electricity Market, encompassing both Northern Ireland and the Republic of Ireland.

GB interconnector capacity (2050)2GB interconnector capacity assumptions developed in line with FES 24 HT 
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■ We align our total GB interconnector capacity figures to the FES HT scenario. 

■ FES does not provide a breakdown by project or connecting country, so we include all existing interconnectors and build out new 
assets in line with expected commissioning dates.

■ Total IC capacity almost doubles from 12.5GW in 2030 to 24.0GW in 2035 and then remains constant at 25.4GW from 2040 
onwards.

GB interconnector capacity, GW

Note: Size of the discs indicates the level of capacity in a 
particular location. 



We have delineated 12 zones within GB based on observed price outcomes in modelling with 
a full nodal representation

Notes: (1) The nodal price maps use a dynamic scale, which ranges between the lowest and the highest observed annual average price in each year to clearly illustrate the price difference in each individual year; (2) The impact of 
zonal pricing also depends on how assets are scheduled and dispatched (for example, central dispatch); (3) We have not relied on NESO projections regarding congestion on transmission boundaries, such as the ones in ETYS or 
NOA7 Refresh, as these only extend to the early 2030s and were all developed using different IC baseline/assumptions and would therefore reflect different constraints compared to our modelling. We also have not used DESNZ’s 
12-zone REMA set up as they were developed based on ETYS/BID3 and would similarly reflect different constraints compared to our modelling. ‘System Benefits from Efficiency Locational Signals’, p39, DESNZ (link).

Modelling Approach and Assumptions

Highest 
average 
price1

Lowest 
average 
price1

GB price zone map

GB02
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GB01

GB03

2030 2035 2040 2045 2050
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Nodal price heat maps

■ The extent to which zonal pricing reduces constraint costs depends significantly on how it is implemented, particularly the number of zones 
and the extent to which they correspond to the most constrained boundaries on the GB system.2 

■ To delineate the zones in our zonal set-up, we ran our approximately 1,200 node GB model to produce nodal wholesale prices, which fully 
reflect the transmission constraints on the entire GB network, in each hour of the modelled year. When there are significant and sustained 
differences between prices at nodes close to each other, it indicates a transmission constraint in that area. 

■ We mapped the nodal prices in each modelled year in the heat maps above to identify the most constrained boundaries on the GB 
transmission system over time. We identified 12 zones (in line with the number of zones used by DESNZ in its REMA modelling) where 
prices differ materially and persistently in adjacent areas.3 

■ Some intra-zonal congestion remains, for example, at the landing points of wind farms, HVDC cables and close to zonal boundaries, which 
would need to be resolved by NESO. 

■ While the implementation of zonal design would require further work on the delineation and number of zones (e.g. by considering other 
scenarios), the 12 zones set out here are the best representation of GB transmission congestion in our modelling, given the modelling 
assumptions used (and given that we have restricted the zonal setup to a maximum of 12 zones) in this report. 

https://assets.publishing.service.gov.uk/media/65e3a3dc3f69450263035fc3/9-system-benefits-from-efficient-locational-signals.pdf


Transmission capacity from GB12 (GW)
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Beyond 2030 plans for an increase in Tx capacity in north GB to accommodate wind capacity, 
but limited growth between the Midlands and north GB, despite growing south GB demand
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Bootstraps Meshed offshore 
grid 

Transmission capacity from GB10 (GW)

Increasing onshore 
capacity to south Scotland

Increasing HVDC 
capacity to 

England

Limited capacity 
increase post-2030 
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Modelling Approach and Assumptions

■ Our transmission network assumptions in our Base Model follow: (i) CP2030, which assumes that three projects that were originally planned to be delivered in 2031 are accelerated to 2030; and (ii) 
Beyond 2030, which recommends an additional £58 billion of direct investment in offshore and onshore network upgrades.1 

■ In line with Beyond 2030, we assume that transmission capacity remains constant after 2040. 

Note: (1) Beyond 2030, NESO (link). 

https://www.neso.energy/publications/beyond-2030


Modelled redispatch volumes are combined with Balancing Mechanism offer and bid price 
assumptions to calculate GB-wide constraint costs
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Note: (1) Redispatch volumes are calculated on a weekly basis by generator; (2) Zonal wholesale model runs include inter-zonal transmission constraints; (3) We assume that any unserved energy in balancing model runs would be 
mitigated by DSR and hence we value it at the DSR price (approximately, £280-340/MWh); (4) Assumed to be €100/MWh. We do not explicitly model the balancing markets of neighbouring countries, which would be the basis of 
offers and bids in practice. However, as changing IC flows would likely require gas generators to be constrained on in a neighbouring country, we have set IC offers to a level slightly above the SRMC of Combined Cycle Gas Turbine 
(“CCGT”) plants. This assumption is also reflective of historical NESO actions to balance thermal constraints. Historically, most export constraints have been resolved by turning down wind generation behind the constraint and 
turning up gas generation in front of the constraint, rather than reversing IC flows. From 2020 to 2022, ICs were primarily used to resolve import constraints. See ESO Markets Roadmap, March 2023 (link).

Scheduled volumes

Wholesale model run without intra-
GB transmission constraints2

Balancing model run 
with intra-GB 

transmission constraints

Dispatch volumes

Redispatch volumes1

National

Zonal

Offer and bid prices3

Constraint costs

Fossil fuel - Fuel cost - Carbon cost
Fuel cost + Carbon cost + 

Offer uplift

Biomass - Fuel cost Fuel cost + Offer uplift

CCS Biomass Carbon price - Fuel cost
Fuel cost - Carbon price + 

Offer uplift

ROCs renewables ROCs
(theoretical only so no 

price assumed)

CfD renewables
CfD strike price - 
Wholesale price

(theoretical only so no 
price assumed)

Merchant renewables £0 Offer uplift

Hydrogen generation - Marginal Value Marginal Value

Interconnector Cost of reversing flow4 Cost of reversing flow4

Technology Bid (constrained off) Offer (constrained on)

BIO

CCS

H2

Batteries - Price Paid
Price Received + Offer 

uplift

Other storage technology - Marginal Value Marginal Value

Modelling Approach and Assumptions

https://www.neso.energy/document/278306/download


Net GB welfare impact of zonal pricing

Constraint costs WM costs Intra-GB CR CfD payments Net cons. welfare Producer surplus CfD payments Net GB welfare

The net GB welfare impact of zonal pricing is the sum of five components, calculated across 
our wholesale market and balancing market model runs

Modelling Approach and Assumptions

■ Change in total costs of BM actions to 
alleviate thermal constraints (see slide 22).

■ Zonal pricing typically reduces constraint 
costs as fewer actions in the BM are 
required to achieve a feasible dispatch.

Zonal pricing leads to the 
creation of intra-GB congestion 
rents, as inter-zonal 
transmission cables earn 
revenues according to price 
differentials between the two 
zones they connect.

■ Change in net CfD payments to CfD generators.2

■ Zonal pricing typically increases CfD payments (a negative impact for 
consumers) as RES generators in zones where wholesale prices fall under 
zonal require increased CfD top-ups.

The change in producer surplus includes:

1. the change in producer surplus in the 
wholesale market; 

2. the change in producer surplus in the BM; 
and

3. the change in interconnector revenues.3

Change in net CfD payments 
received by CfD generators.2

Notes: (1) Our analysis does not include the implementation costs of transitioning to a zonal design. However, we note from our assessment of locational marginal pricing for Ofgem that these costs are two orders of magnitude lower 
than the estimated benefits of zonal pricing. We also found limited evidence that moving to zonal pricing would increase investors’ cost of capital (see Appendix 3); (2) CfD payments calculated on a weekly basis as: CfD payment = 
(strike price – wholesale price received) * physically-dispatched generation. Strike prices from CfD Register and technology assumptions based on Levelised Cost estimates from DESNZ (link); (3) We allocate interconnector congestion 
rents 50/50 between GB and the connecting jurisdiction, except for EWIC and Moyle, which are wholly owned by parties in I-SEM and hence no revenues accrue to GB. 

Positive impact 
under zonal pricing

Negative impact 
under zonal pricing

Legend

■ Change in total wholesale market (“WM”) costs to GB consumers. 

■ In a zonal design, wholesale prices vary by zone. As some, but not 
all, of the costs that were previously incurred in the BM are now 
incurred in the WM, a zonal market leads to an increase in 
wholesale prices in some (import constrained) regions.

■ This therefore offsets to some extent the savings in constraint 
costs. 

23

https://assets.publishing.service.gov.uk/media/6556027d046ed400148b99fe/electricity-generation-costs-2023.pdf


Exogenous shock 
included in scenario

Tx delay Nuclear delays Wind shock

We assess the impact of exogenous shocks both individually and cumulatively. For each 
scenario, we run both national and zonal models to calculate welfare impacts

■ To assess the welfare impact of zonal pricing in the Base Model, we compare outcomes between our national and zonal models (as explained on slide 23).

■ For the shock scenarios, we again run national and zonal models under each set of scenario-specific assumptions. We assess shocks both individually and cumulatively, with a summary of our 
modelling approach below. 

Notes: (1) We were not instructed to model a cumulative scenario for wind shock + transmission delay. However, based on our analysis of the other combinations, we do not expect this combination to provide qualitatively different 
insights regarding the merits of zonal design.

Individual assessment of shocks

Cumulative assessment of shocks

Base model 

Transmission 
delay shock

Supply shock: 
Nuclear delay

Supply shock: 
Offshore wind

All three shocks 
combined

2 shocks: Tx delay 
+ nuclear delay

2 shocks: Wind 
shock + nuclear 

delay

Welfare impacts of zonal 
design under Base Model 

+ Transmission delay

Impact measured

Transmission 
delay shock

Assumptions

National

Zonal

Model runs

Welfare impacts of zonal 
design under the Base 

Model + Tx delay + 
nuclear delay

Impact measured

Tx delay + 
nuclear delay

Assumptions Model runs

National

Zonal

Modelling Approach and Assumptions
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4. Modelling Results



Base Model



Annual average wholesale price and CfD top-up costs,1 national pricing (£/MWh)
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The share of RES generation increases over the modelling period, which leads to a reduction 
in wholesale prices and, in turn, an increase in CfD top-up costs

27

■ Between 2030 and 2050, intermittent RES generation (solar and wind) doubles, from 
293TWh to 641TWh.

■ Nuclear generation increases approximately 2.7 times, from 26TWh  to 71TWh.

■ Unabated gas generation (Gas – CCGT) is phased-out by 2040 under this scenario.

■ As a result of increased RES capacity, zero-priced hours become more frequent between 2030 
(approximately 41% of hours) and 2035 (approximately 54% of hours), leading to a reduction in 
annual average wholesale prices from £45.9/MWh to £25.6/MWh. 

■ This is offset by an increase in CfD top-up payments, as a result of increased volumes and 
lower capture prices for subsidised generators.

■ Wholesale prices increase between 2035 and 2050, as growth in demand catches up with RES 
roll-out.

■ CfD top-ups remain high until 2040, and only start to decrease in 2050, when large wind 
capacity reaches its merchant tail-end.2

Notes: (1) WM prices are time-weighted average prices. CfD top-up costs are calculated as total CfD payments/total GB non-electrolyser demand, as we assume that electrolysers are exempt from such charges. (2) We assume a 15-year 
length for CfD contracts, but a 25-year lifetime for onshore wind and solar assets and 30-year lifetime for offshore wind assets. At the end of the 30-year asset life for CfD and RO offshore wind farms, we assume these units are repowered 
at the AR6 strike price (£81.39/MWh, 2024 prices).

Base Model: National
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Constrained-off Constrained-on

We find that significant volumes of wind are constrained off in northern areas, despite Tx 
investment. The need for constrained on generation is met by gas in 2030 and ICs in 2035+

Constrained-off Constrained-onConstrained-off Constrained-on

Annual constrained generation by technology and location1

Notes: (1) For RO generators, we assume that offshore wind is constrained off last as they receive more ROCs per unit of generation compared to onshore wind and solar. For merchant generators, we assume that offshore 
wind is constrained off first, followed by onshore wind and solar. (2) Size of the discs indicates the volume of constraints in a particular location in the modelled year. 

Base Model: National

Onshore wind

Offshore wind

Solar

Fossil fuel

ICs

In 2030, wind generation in Scotland and northern England is constrained off 
and wind (that would otherwise have been curtailed) and fossil fuel 

generation is constrained on in southern areas.

In 2040 and 2050, wind is still constrained off in similar areas

however, the need for constrained-on generation is mainly met by ICs due 
to the phase out of unabated gas generation. 

■ The maps below illustrate the location and technology of constrained on and constrained off generation in each modelled year. We assume that technologies with the highest/lowest marginal cost 
are constrained off/on first. This is except for inflexible technologies (for example, large-scale nuclear) and generators with subsidy support.

■ The order in which RES generators are constrained off depends on: (i) their subsidy support (for example, merchant is constrained off first); (ii) their technology1 (for example, merchant offshore 
wind is constrained off ahead of merchant onshore wind); and (iii) location (for example, a merchant offshore wind generator located further north would be typically constrained off ahead of one 
further south).

2030 2040 2050
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Constraint volumes (TWh)
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We find that annual constraint costs remain between £3.1 billion and £3.6 billion across the 
modelled period, as constraint volumes grow and interconnectors are increasingly used
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Note: (1) CP2030 does not provide a breakdown of constraint costs by technology; (2) Some of our redispatch model runs in the later years include small amounts of unserved energy. We assume that, in reality, this would be mitigated 
by DSR and hence we value it at the DSR price (approximately £280-340/MWh); (3) This is likely driven by the near-zero carbon emissions objective underpinning the CP2030 publication. We assume similar costs of constraining on ICs 
and fossil fuels (but slightly lower for fossil fuels), hence leading to a different technology mix compared to CP2030, and slightly lower total costs; (4) We assume a 15-year length for CfD contracts and 30-year lifetime for offshore wind 
assets. At the end of the 30-year asset life, we assume CfD and RO offshore wind farms are repowered at the AR6 strike price (£81.39/MWh, 2024 prices).

■ We forecast similar level of congestion volume in the Base Model in 2030 as NESO in CP2030.

■ However, the mix of constrained-on generation is different in 2030, as NESO expects ICs to be 
used ahead of fossil fuel generators to resolve constraints.3

■ Costs of constraining off wind decrease in later years, as the proportion of merchant capacity 
increases, allowing the BM to avoid turning down more costly CfD wind. This decrease is 
driven by differences in the lifetime assumption of offshore wind assets and length of CfDs.4

■ CCS gas constraint costs are negative in later years as the location of CCUS clusters in the north 
of England means they are often constrained off post-2040.

Our constraint cost 
estimates are broadly in line 

with NESO’s CP2030

Total 2030 constraint volumes 
closely aligned between 

FTI Consulting (22.6TWh) and 
NESO (23.3TWh) modelling

CCS in the North pays NESO to 
be constrained-off

Base Model: National

NESO NESO



Annual average zonal wholesale prices in GB zones (£/MWh)

Relative to national prices, annual average zonal wholesale prices in the north of GB are 
lower, while annual average wholesale prices in the south of GB are higher

30

2030

■ Annual average zonal wholesale prices in all zones decrease between 2030 and 2035, following the increase in renewable generation relative 
to demand (broadly mirroring the trend under national pricing).

■ Relative to a national design, all zones in Scotland and northern England & Wales (GB01 – GB07)1 have lower annual average prices under 
zonal pricing, whereas southern zones (GB08 – GB12) have higher annual average wholesale prices under a zonal design. We examine how 
these zonal price impacts affect exports/imports and wholesale prices in countries that are interconnected with GB in Appendix 1. 
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Note: (1) Only exception is GB07, which has a higher zonal price than the national price in 2030.
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Zonal wholesale prices in GB zones (£/MWh)

We find that the main transmission bottlenecks move south over the modelling period, from 
northern England to the Midlands, and later from the Midlands to the South
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2030

■ In 2030, zonal prices mostly diverge at two zonal boundaries, one within northern England and the other between northern and southern England.

■ The price difference between Scottish zones falls, while prices in northern English zones mostly converge by 2040, as these boundaries are reinforced.

■ From 2040, the wholesale prices in the Midlands and the South start to diverge, as transmission flows in these areas increase, due to:

— Reduced congestion further north on the systems, allowing increased flows to reach the Midlands; and

— Increased demand (particularly in the South near demand centres) due to the electrification of transport and heating.

2050

£10/MWh

£70/MWh2035 2040 2045

Significant price differences 
in adjacent areas, indicating 
a transmission bottleneck

Base Model: Zonal

In line with Beyond 2030, we assume 
that transmission capacity remains 

constant after 2040



Average annual variable cost of electricity (£/MWh)1,2 
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Constraint costs are 80% lower under zonal than under national pricing. The variable cost of 
electricity is 6% to 13% lower due to the creation of intra-GB congestion rents

■ Under national pricing, we estimate annual constraint costs of 
£3.1 billion to £3.6 billion, with NESO paying generators to modify their 
wholesale market position in order to achieve a feasible dispatch that 
accounts for transmission constraints. This is despite a large planned 
increase in Tx capacity up to 2040. 

■ Under zonal pricing, inter-zonal transmission constraints are already 
accounted for in the wholesale market, hence only intra-zonal 
constraints need to be resolved in the BM.

■ This reduces required redispatch volumes and leads to an approximately 
80% reduction in constraint costs under zonal pricing to £0.5 billion to 
£0.9 billion, relative to national.

Base Model: National vs Zonal

c. 80% reduction in annual constraint costs 
under zonal pricing (a between 

£2.6-2.9 billion reduction in absolute 
terms)

■ Compared to national pricing, under zonal pricing: 

— average annual wholesale market electricity costs increase due to higher zonal prices in the South (where a 
higher proportion of demand is located);

— constraint costs are lower as fewer redispatch actions are required to resolve constraints;

■ CfD payments increase as RES generators in zones where wholesale prices fall under zonal require increased CfD 
top-ups.

■ The average annual total variable cost of electricity is 6% to 13% lower (depending on the year) under zonal 
pricing, albeit the impact varies by zone. This is driven by the creation of intra-GB congestion rents, which we 
assume are distributed to consumers. 
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National Zonal

Note: (1) Variable cost of electricity =  Total wholesale market costs/total GB demand + (Total GB constraint costs + total CfD payments - intra-GB congestion rents (zonal only)) / total GB non-electrolyser demand. (2) WM costs in this 
chart are load-weighted and therefore differ from the time-weighted WM prices presented on slide 27. 

Variable cost of 
electricity differs by zone

GB-wide for national, intra-zonal for zonal
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We find consistent annual consumer and GB welfare benefits of zonal pricing, driven by 
significant reductions in constraint costs (80%) and the creation of intra-GB congestion rents

Annual net GB welfare impact of zonal pricing (£ billion) Consumer benefits in 2030-2045

■ On top of the constraint cost savings under zonal, GB consumers benefit from the creation of 
intra-GB congestion rents, which more than offset the WM cost and CfD top-up increases.

■ This leads to consistent annual consumer welfare benefits of £2.9 billion to £3.9 billion under 
zonal pricing.

Consumer benefit increase in 2050

■ The net consumer welfare gain in 2050 increases to £6.6 billion compared to £2.9-£3.9 billion 
in earlier modelled years. There are two main reasons for this.

■ First, large volumes of CfD-supported capacity come online in the early 2030s, reaching their 
merchant tail-end before 2050. As such, the CfD payment transfer from consumers to 
producers under zonal is lower in 2050 than in earlier years (£0.6 billion in 2050 compared to 
£1.6 billion in 2045), leading to an improvement in consumer welfare under zonal.

■ Second, as illustrated in the bottom figure, the ‘wedge’ between national price, North GB and 
South GB zonal prices increases between 2045 and 2050. This increases the loss of producer 
surplus for generators in the North, which is not offset by the improvement in producer 
surplus for South GB generators. As a result, there is an overall increase in the loss of 
producer surplus (grey bar in the top figure). 

■ At the same time, the ‘wedge’ between the North and South GB prices, under a zonal design, 
increases intra-GB congestion rents, and hence benefits to GB consumers.

Base Model: National vs Zonal
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Net GB welfare impact of zonal pricing (£ billion, NPV 2030-50)1
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We find £55 billion of consumer benefits from a zonal market design and £25 billion of 
welfare benefits for GB as a whole (NPV, 2030-50)

Notes: (1) This equates to levelised annual net consumer benefits of £3.7 billion and levelised annual net GB benefits of £1.7 billion, compared to £3.1 billion and £1.6 billion respectively, in the LtW NOA7 zonal scenario of our 
modelling for Ofgem. Annualised results have been levelised over the respective modelling periods. These figures therefore represent the welfare impact which, if replicated in each year of the modelling period, would deliver the 
same net present value impact. Results from previous assessment for Ofgem have been rebased to 2024 prices and ignore implementation costs for comparability with latest assessment (see Appendix 3 for full comparison); (2) We 
assume that some generators (for example, thermal and battery units) require uplifts to be constrained on in the BM. We also assume that CfD generators: (i) bid their lost subsidy to be constrained off; and (ii) offer up to the 
subsidy to be constrained on. These components of constraint costs (uplifts, CfD subsidy) represent transfers between consumers and producers, and are therefore included in our BM producer surplus figure.

…while CfD 
payments 
increase… 

The need for 
redispatch 
decreases 

under zonal 
pricing… …while the 

WM costs 
increase…

…and intra-GB 
congestion rents 

are created… 

…which all leads to 
large consumer SEW 

benefits. 

Breakdown of producer surplus (£ billion, NPV 
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Our analysis is based on external sources, and we have also examined, quantitatively and 
qualitatively, several sensitivities to key input assumptions
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■ As with any modelling, our results are inevitably a function of the input assumptions we have used. We have sought to transparently document these throughout this report.

■ We are aware that some stakeholders have previously raised concerns that the benefits of locational pricing are sensitive to some key input assumptions. Below we describe some of our key 
assumptions and the extent to which they may impact our findings.

No new 
transmission 

post-2040

NESO transmission plans only extend to 2040. As such, we used the 2040 Tx plan for 2045 and 2050. We consider this assumption to be 
plausible given:

1. Wind roll-out in FES24 HT reaches nearly its peak in 2040 (95%), as such the 2040 Tx network is designed to accommodate nearly as 
much wind capacity as planned for 2045 and 2050, likely requiring limited additional reinforcements post-2040;

2. Indeed, the constraint cost increase post-2040 is modest (£3.3 billion in 2040 and £3.6 billion in 2050), signalling stable level of 
congestion on the system.

Nonetheless, as a sensitivity, we have estimated how the total benefits of zonal design would change if annual benefits remained 
constant from 2040 onwards (at £3.4 billion per year, as shown in slide 33), for example as a result of additional transmission being 
built post-2040. In this sensitivity, the total GB consumer benefits would be reduced from £54.9 billion to £48.7 billion and the total 
SEW benefits would be reduced from £25.2 billion to £24.6 billion, highlighting the robustness of our zonal benefits estimate.

FTR auction 
revenues

Historically, some stakeholders have questioned whether the full quantum of congestion rents will accrue to consumers (as we have 
assumed in our analysis). Financial Transmission Rights (“FTRs”) are financial products that enable market participants to hedge 
locational price risk by providing the FTR holder with the rights to the congestion revenues on a defined boundary.  FTRs are auctioned 
ahead of real time and are likely to trade at either a discount or premium to the actual realised congestion rent.1 To the extent that 
forward sales of FTRs trade at a discount to the actual congestion rents earned this would represent a transfer from consumers to 
producers, but would not affect the overall level of SEW benefits.

Notes: (1) ‘The Role of FTR’s as Congestion Hedges and FTR Auction Values’, FTI Consulting, January 2020 (link). NYISO market reports from 2016-2022 (2022 report available here, all reports can be downloaded from here).

Consumer Societal 

LIKELY DIRECTIONAL IMPACTIncrease 
net benefits

Decrease 
net benefits

No 
impact

Legend:
Distributional impacts 
but no net impact

Base Model: National vs Zonal

https://lmpmarketdesign.com/papers/EUCI-FTR-Conference-1-30-2020-final.pdf
https://www.nyiso.com/documents/20142/2223763/2022-State-of-the-Market-Report.pdf/617e9176-cb4b-de7d-1026-af57175c4a8e
https://www.nyiso.com/library


There are further sensitivities that could be performed, but were not in the scope of this 
report. Some of them have been previously examined in other work by FTI Consulting.
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Demand siting

Assumptions on the siting of new demand could significantly impact consumer and SEW benefits in both directions. While we have not 
quantified the possible impacts in this study (given the overarching assumption that siting would be centrally planned), we identified two 
key uncertainties that could impact results:

1. Datacentres: As not provided in FES, we assume new datacentres site in line with the existing siting. If datacentres were to respond to 
zonal price incentives and locate further North than assumed under national, this would likely increase the benefits of zonal pricing;

2. Electrolysers: Following FES assumptions, we have sited most electrolyser demand in Scotland, which implicitly assumes the 
construction of a hydrogen backbone (the costs of which have not been considered in this report). If the backbone is not built and 
electrolyser demand sites in England (or simply does not materialise), benefits of zonal pricing would increase (although costs of 
hydrogen may increase relative to electrolysers being sited in Scotland).

Grandfathering

In case DESNZ decides to grandfather elements of firm access rights of legacy and transitional assets, the consumer benefits case of zonal 
pricing could change. Our assessment already assumes that CfD generators are shielded from any price risk during the 15-year CfD period. 
If additional grandfathering would take place (e.g. in relation to volume risk during the CfD period) this would constitute a transfer from 
consumers to generators and would reduce consumer benefits but not impact SEW benefits (assuming a well-designed regime).

We have run multiple meaningful sensitivities to test the robustness of our analysis. However, given the number of options and combinations available, we could not be exhaustive. We recognise that 
there are several other sensitivities that would enhance the understanding of the impacts of locational pricing, some of which have been covered in previous studies:

Consumer Societal 

LIKELY DIRECTIONAL IMPACTIncrease 
net benefits

Decrease 
net benefits

No 
impact

Legend:
Distributional impacts 
but no net impact

Distribution of 
consumer 
benefits

As part of this report, we have not performed a granular distributional analysis to determine how much of the benefit is attributed to 
different consumer groups (e.g. residential, industrial, datacentres), or across different locations. This will be driven to a large extent by 
future policy on levy exemptions (e.g. superchargers) and how congestion revenue is distributed among stakeholders. However, none of 
these will impact the overall consumer or SEW benefit figures. Ofgem previously performed a distributional analysis as part of its 
evaluation of locational pricing, finding that most consumer groups would benefit.1

Load-shielding
As part of this report, we have not considered any load-shielding. However, we conducted a sensitivity for this in our previous analysis for 
Ofgem on nodal pricing, which indicated that the consumer and SEW benefits were 4% and 13% lower respectively, but remained robust 
to load-shielding.2

Notes: (1) ‘Assessment of Locational Wholesale Pricing for GB’, Ofgem, October 2023 (link); (2) ‘Assessment of locational wholesale electricity market design options in GB’, FTI Consulting, October 2023 (link).

Base Model: National vs Zonal

https://www.ofgem.gov.uk/sites/default/files/2023-10/Ofgem%20Report%20-%20Assessment%20of%20Locational%20Pricing%20in%20GB%20%28final%29.pdf
https://www.ofgem.gov.uk/sites/default/files/2023-10/FINAL%20FTI%20Assessment%20of%20locational%20wholesale%20electricity%20market%20design%20options%20-%2027%20Oct%202023%205.pdf


Shock 1: Transmission Delays



Our transmission delay scenario assumes that nine projects will be delayed between 2030 to 
2040 relative to our Base Model

Transmission Delay

Transmission delays

Notes: (1) Clean Power 2030, NESO, December 2024 (link); (2) Beyond 2030, NESO, March 2024 (link); (3) For example, due to supply chain issues or planning delays; (4) Although we note that Ofgem and DESNZ are aiming to halve 
this lead time. Connections Action Plan, DESNZ and Ofgem, November 2023 (link); (5) Operational dates are for 1st January of the respective year. These are based on the optimal delivery dates of each line. (6) Cost estimates follow 
projections from NESO in NOA21/22 refresh. For projects not included in this (*), we have used the cost band of similar projects.

Transmission delay scenario

■ The transmission network build programme to 2030 (published in Pathway to 2030 
in 2022) requires up to £54 billion of cumulative investment to deliver 1,000km of 
onshore and 4,500km of offshore projects – more than double the total built in the 
last 10 years.1 

■ CP2030 identifies that 80 of these projects need to be delivered by 2030 to achieve 
a clean power system, including three works that were originally planned to be 
delivered in 2031 that need to be accelerated to 2030. 

■ After 2030, NESO’s Beyond 2030 report recommends an additional £58 billion of 
direct investment in offshore and onshore network upgrades.2 

■ Our Base Model assumes that the transmission network will be developed in line 
with CP2030 ambitions by 2030 and Beyond 2030 thereafter. 

■ However, as this is an optimistic best-case scenario, we test what would happen if 
Tx projects experience unforeseen delays3, particularly given the large number of 
new transmission projects required and the historically high average lead time for 
Tx projects of 12 to 14 years.4 Therefore, for our Tx delay scenario: 

— In 2030, we assume a delay to the three ‘acceleration required’ projects that 
need to be delivered by 2030 to meet CP2030 targets. 

— In 2035 and 2040, we assume a delay to large-scale projects with unclear 
earliest in-service dates (“EISDs”) or expected operational dates within 2 years 
of the EISDs.

Delayed projects in transmission delay scenario

4 projects delayed 
in 2035 to 2038

3 projects delayed in 
2030 to 2033

2 projects 
delayed in 

2038 to 2041

Tx line Cost estimate6
Operational date5 

Base Tx delay

AENC £100-500m 2030 2033

ATNC £500m-1bn 2030 2033

SCD1 £1-1.5bn 2030 2033

FSU1 <£100m* 2035 2038

SW_E1c_1 £2-2.5bn* 2035 2038

SW_E1c_2 £2-2.5bn* 2035 2038

SW_E2a_2 £2-2.5bn* 2035 2038

HGNC £500m-1bn* 2038 2041

NHNC £2.5-3bn 2038 2041
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We assume Tx build-out 
catches up with policy 
ambition by 2045 and 

generator roll-out plans are 
unchanged.

https://www.neso.energy/document/346651/download
https://www.neso.energy/publications/beyond-2030
https://assets.publishing.service.gov.uk/media/6581730523b70a000d234bb0/connections-action-plan-desnz-ofgem.pdf


Total constraint costs under Base Model and Tx delay scenario 2030-40, £ billion
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Zonal pricing helps to reduce the impact of transmission delays on consumers by £9.4 billion. 
Delaying some transmission build saves consumers £1.6-£2.2 billion in transmission costs 

Transmission Delay

ZonalNational

■ As explained on slide 38, our transmission delay scenario 
assumes that nine projects will be delayed over 2030 to 2040 
relative to our Base Model. 

■ Under a national market design, this leads to a £2.5 billion 
increase in constraint costs in 2030 (from £3.1 billion to £5.6 
billion). 

■ Under a zonal market design, the impact of the transmission 
delay is much lower (£0.6 billion, from £0.5 billion to £1.1 
billion). 

■ This is because a key benefit of zonal market design is improved 
dispatch efficiency; as asset scheduling is based on zonal prices 
that better reflect the physical realities of the network, it is more 
efficient and reduces the need for redispatch. 

■ Consumers also benefit (under both national and zonal designs) 
£1.6 billion to £2.2 billion from the delay in transmission costs 
(NPV 2030, assuming a 40-year asset life – see slide 41).2 

■ This demonstrates how zonal pricing can act as a ‘safety net’ for 
consumers to mitigate the negative impacts of transmission 
delays and that the benefits of transmission are lower under a 
zonal pricing regime.

£2.5 billion additional 
constraint costs in 2030 

with Tx delay

£0.6 billion additional 
constraint costs in 2030 

with Tx delay

Notes: (1) To estimate the time value of Tx delays for consumers, we calculate the annual consumer spending on transmission, assuming a three-year delay for all spending on the selected projects. We then determine the NPV as 
of 2030 for the entire lifetime of all assets, using the following assumptions: WACC of 4.0%, a discount rate of 3.5%, an economic asset life of 40 years, and straight-line depreciation. Project costs are based on the NOA7 Refresh 
or comparable projects if not included in the NOA 21/22 Refresh. (2) We have calculated the benefits of the delay over a 40-year asset life, which is more conservative than calculating it over the 2030-2050 modelling period. 
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Impact of Tx delay on annual average wholesale market prices – 2030 (£/MWh)
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Delays to transmission do not affect national prices but lead to higher prices in most southern 
zones. GB10 prices fall due to lower transmission capacity out of the zone

Transmission Delay

GB price zone map
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National base Zonal base prices for each zone

Price reduction from Tx delay Price increase from Tx delay

3 projects delayed in 
2030 to 2033

1

2 3

Wind capacity roll-out, 20301

Onshore wind

Offshore wind

■ As the national wholesale price does not reflect transmission constraints, transmission delays do not 
affect the national price. 

■ Under zonal, the price impact is most significant in southern GB zones located close to the delayed 
projects. 

■ Zonal prices in GB07 and GB10 (where there is significant growth in wind capacity in 2030) decrease 
as there is less transmission capacity to transport wind generation out of these zones, which also 
results in higher prices in the other southern zones. 

Note: (1) Size of the discs indicates the level of capacity in a particular location. 
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Net GB welfare impact of transmission delays (£ billion, NPV 2030-50), Base vs Tx delay 
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(relative to national) but it is shifted to producers from consumers
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National

Tx delay under national pricing

▪ The cost of the Tx delay described on slide 38 is £4.9 
billion for GB as a whole.

▪ As shown in the figure on the left, under a national 
design, all of this cost is borne by GB consumers.

▪ On average generators earn higher margins on the 
BM, leading to a £3.0 billion increase in producer 
surplus with the Tx delay.

▪ Some of the impact on consumers is mitigated by the 
benefit from delayed spend on Tx and reduced CfD 
payments, with consumers facing an overall £7.9 
billion cost as a result of Tx delay.

■ We have compared our modelling results with and without the transmission delay to illustrate how the impact of the transmission delay varies under different market designs. 

■ We find that the there is a GB-wide welfare loss under both national and zonal designs, as GB’s electricity demand is now met with higher cost resources. However, there are two distinct impacts:

— A quantum impact: the GB-wide SEW cost of transmission delay is reduced under zonal (i.e. zonal design mitigates the total societal cost of a transmission delay);

— A distributional impact: the stakeholders affected by transmission delay are different (with the burden shifting from consumers to producers).

Tx delay under zonal pricing

▪ The cost of the Tx delay described on slide 38 is 
reduced to £1.9 billion on an SEW basis under zonal.

▪ While WM prices and constraints increase, this is 
more than offset by reduced CfD payments, increased 
intra-GB congestion rents and savings through delayed 
spend on Tx.

▪ Instead, producer surplus decreases by £3.4bn as a 
result of the Tx delay.

£bn
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Potential way forward to achieve a good balance of risks

▪ As we have modelled them, neither zonal nor national price regimes appear to achieve a good balance of risks among participants: 
producers benefit from transmission delays under national pricing, while consumers lose out, and vice versa under zonal pricing.

▪ Good regulatory design allocates risks to parties best placed to manage them. Using this principle, a potential approach to allocating 
the risks of a potential Tx delay could be (under a zonal design) to allocate a portion of this risk to Tx owners. One option to achieve this 
could be to require Tx owners to forward sell FTRs on a financially firm commitment basis to incentivise timely Tx delivery.

Transmission Delay

Note: (1) We assume that the delay in Tx commission date corresponds to the same delay in Tx spend, which in turn leads to a benefit for consumer through the time-value of money. To estimate this, we calculate the NPV of 
savings, if the spend on the asset was delayed by 3 years. We assume a WACC of 4% and straight-line depreciation; NPV figures are calculated for the 40-year economic life of the asset (which is more conservative compared to 
using only the modelled period) to avoid attributing benefits to shifting costs from consumers in the 2030-2050 period to consumers post-2050. £1.9bn is the midpoint of £1.6bn to £2.2bn. 



Impact on zonal scheduled generation and flows Impact on national actual dispatched generation 
and flows

Impact on national scheduled generation and flows 
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Transmission delays exacerbate constraints under a national design, leading to increased 
dispatched thermal generation and reduced wind generation 

Tx delays have no 
impact on scheduled 

generation under 
national

Impact is very similar to 
zonal actual dispatched 

generation and flows

Transmission Delay

National 

■ The transmission delays do not affect national wholesale market outcomes and therefore have 
no impact on scheduled generation. 

■ Actual dispatch of offshore wind is lower, as it has to be constrained off due to increased 
transmission constraints…

■ …and the need for constrained on generation is met by fossil fuels and IC imports. 

Zonal 

■ Zonal wholesale market outcomes are impacted by the transmission delays. Less wind is 
scheduled in the wholesale market, leading to lower prices in GB07 and GB10… 

■ …and higher prices in the other southern GB zones drive higher imports from and fewer exports 
to Europe. 

National ZonalNational 

Increase1

Decrease1
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Note: (1) This is except for exports (in grey) – bars above the x-axis indicate a decrease in exports and bars below the x-axis indicate an increase in exports. 



Impact on variable cost of electricity under national (£/MWh)
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The transmission delays lead to an increase in the variable cost of electricity of up to £6/MWh  
under national design, which is largely mitigated under zonal design
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No transmission delays 
in 2045 or 2050

No transmission delays 
in 2045 or 2050

Transmission Delay

■ Under national, the transmission delays do not impact wholesale market costs, but do lead 
to higher constraint costs.

■ The transmission delays also lower CfD payments (which are paid out based on actual 
dispatched generation) as more CfD wind is constrained off. 

■ Overall, the variable cost of electricity increases by up to £6/MWh.

■ Additional constraints arising from the transmission delays are resolved mainly via the WM 
under zonal, leading to higher prices in the southern zones and an increase in WM costs.

■ This is offset by an increase in intra-GB congestion rents due to wider price differentials 
between zones and lower CfD payments.

■ As a result, the increase in total variable cost of electricity under zonal is largely mitigated.

National Zonal

Variable cost of electricity 
differs by zones

2.6% 0.3% - -

% change relative to 
Base Model

1.3% -0.2% 1.0% - -
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Compared to national pricing, consumers are less exposed to the negative impacts of 
transmission delays under zonal pricing.

As a result, the benefits case of zonal pricing increases if key transmission 
infrastructure is delayed. Relative to our Base Model, in our Transmission Delay 
scenario:

■ the consumer welfare benefit of zonal pricing is £9.4 billion higher and the GB 
welfare benefit is £3.0 billion higher;  

■ constraint costs savings are £11.7 billion higher. This is because the transmission 
delays result in £15.4 billion higher constraint costs under national pricing, but are 
largely mitigated under a zonal market design (only £3.6 billion increase); and

■ intra-GB congestion rents are £7.5 billion higher, reflecting a wider price divergence 
between zones due to less transmission. 

Under the Tx delay scenario, the consumer benefit from zonal pricing increases to £64 billion, 
highlighting the ability of zonal pricing to shield consumers from the impacts of delays

£9.4bn increase in 
consumer welfare

Transmission Delay

A key driver of the increase in 
benefits relates to constraint 

costs (see slide 39)

40.2 (34.7) 64.5 (15.0) 54.9 (44.7) 15.0 25.2Base case: 
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£bn

Net GB welfare impact of zonal pricing (£ billion, NPV 2030-50) 

Base case Wind sitingNuclear delayTx delay



Shock 2: Nuclear Delay



SMR nuclear capacity in FES HT

For our nuclear supply shock scenario, we have delayed the commissioning of both GW-scale 
and SMR nuclear plants and assumed Sizewell B closes at the start of 2035

New GW-scale nuclear in FES HT

■ The UK Government has committed to building up to 24GW of nuclear power capacity by 
2050 to achieve Net Zero.2 In line with this, FES 24 HT assumes four new GW-scale nuclear 
plants to be built.

■ However, the delivery timelines appear optimistic and do not reflect potential further delays. 
Historically, the development of large-scale nuclear power plants has been slow and can take 
nearly 20 years to get from planning to ‘power on’.3 Sizewell C has also been affected by 
delays, cost overruns and continuing local opposition.4 

■ For the nuclear supply shock sensitivity, we have therefore assumed:

— a delay to the start date of Hinkley Point C (“HPC”) from 2029 to post-2030; 

— Sizewell B is decommissioned at the start instead of the end of 2035; 

— the additional 2.5GW of new large-scale plants in 2045 and 2050 (which have not yet 
been named and are therefore highly uncertain) are not built. 

Hinkley C

Additional 
2.5GW new 

plants

Sizewell B

2040 
Base: 2.8GW

Shock: 0.9GW
Reduction: 68%

2045
Base: 5.1GW

Shock: 2.3GW
Reduction: 55%

2050 
Base: 5.1GW

Shock: 3.7GW
Reduction: 27%

Delayed

Nuclear Delay

■ FES HT is similarly optimistic regarding SMRs, including 2.8GW capacity by 2040 and 5.1GW 
by 2050. 

■ However, the development of SMR technology is still in the very early R&D stages,5 and it is 
unclear when it will be sufficiently mature to be rolled out in GB. In addition, although 
SMRs are significantly smaller than large-scale nuclear, their development could be similarly 
delayed by local opposition. 

■ For the nuclear supply shock sensitivity, we delay the SMR roll-out in 2035-50, as shown 
above, assuming a slower initial roll and that a lower capacity is reached in 2050. 

Nuclear plant Build date (Base)
Build date    

(Nuclear delay)

Hinkley C1 2030 2035

Additional 
Projects

2045 N/A

Sizewell B
Decommission 

post-2035
Decommission 

pre-2035

Fewer SMR units 
across existing 

locations

2035 
Base: 0.4GW

Shock: 0.0GW
Reduction: 100%

Notes: (1) In order to align with FES 24 HT’s assumption of 3.5GW of nuclear capacity in 2030, in the Base Model we assume only one of Hinkley Point C’s reactors is built by 2030 and hence only this unit (1.6GW) is delayed in the 
nuclear delay scenario. (2) UK Government, January 2024 (link); (3) Hinkley Point C submitted its initial planning application in 2011 (Somerset Council, link) and is now expected to come online 2029-31 (EDF, January 2024, link); 
(4) The Guardian, January 2025 (link) and BBC News, January 2024 (link). (5) DESNZ, December 2024 (link).
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https://www.gov.uk/government/news/biggest-expansion-of-nuclear-power-for-70-years-to-create-jobs-reduce-bills-and-strengthen-britains-energy-security
https://www.somerset.gov.uk/business-economy-and-licences/major-developments/hinkley-point-c-planning/
https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-releases/hinkley-point-c-update-1
https://www.theguardian.com/business/2025/jan/14/sizewell-c-cost-nuclear-power-plant-edf
https://www.bbc.co.uk/news/uk-england-suffolk-68056919
https://www.gov.uk/government/publications/advanced-nuclear-technologies/advanced-nuclear-technologies


Impact of nuclear shock on annual average wholesale market prices – 2045 (£/MWh)
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Delays to nuclear lead to higher wholesale prices under both market designs. Under zonal, 
the nuclear shock increases prices more in southern areas than in northern areas

GB price zone map

GB02
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GB05 

GB06 

GB08 

GB07 

GB10 GB09

GB12 

GB11 

GB01

GB03

Nuclear Delay

National base Zonal base prices for each zone

Price reduction from nuclear delay Price increase from nuclear delay

■ The nuclear delays result in higher wholesale prices under a national design as there is less capacity available to meet demand.

■ Prices also increase under a zonal market design. The absolute price impact is greater in the southern zones (where most of the delayed 
nuclear is located) compared to the northern zones.

■ The impact of the increase in prices would be partially offset by lower CfD payments to CfD generators under both market designs. This is 
quantified in the detailed breakdown of the welfare analysis in slide 50.

We present 2045 as the wholesale 
price impact of the nuclear shock is 

largest in this year.
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Impact on zonal scheduled generation and flows Impact on national scheduled generation and flows 

In 2030 and 2035, need for generation due to the nuclear delays is met by a lower cost mix of 
generation under zonal compared to under national

48

Impact on national actual dispatched generation 
and flows
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Nuclear Delay

National ZonalNational 

National 

■ Lower nuclear generation due to the assumed delays in nuclear build-out is replaced by a mix 
of other generation (for example, RES and higher marginal cost thermal) and an increase in 
net flows into GB, which drives higher national prices. 

■ The nuclear delays have a slightly larger impact on actual dispatch than on scheduled 
generation in 2030 and 2035, as nuclear capacity falls in southern areas, thereby increasing 
constraints that require more redispatch actions to resolve. 

Zonal 

■ Compared to actual dispatched generation under national, in 2030 and 2035, a lower cost mix 
of generation (that is, a mix with fewer gas CCGTs- see      ) and imports are used in place of 
nuclear generation under zonal.

■ From 2040 onwards, higher zonal prices (particularly in the southern zones) lead to higher 
imports into GB (see, for example,      )

Impact is very similar to 
zonal actual dispatched 

generation and flows

1
1

2 2

2

1

Note: (1) This is except for exports (in grey) – bars above the x-axis indicate a decrease in exports and bars below the x-axis indicate an increase in exports. 

Increase1

Decrease1



Impact on variable cost of electricity (£/MWh) Impact on variable cost of electricity (£/MWh)
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Zonal helps to mitigate the impact on the total variable cost of electricity arising from the 
nuclear delays in earlier modelled years

Nuclear Delay

National 

■ Under national, the nuclear delays lead to higher variable cost of 
electricity of up to £3.4/MWh in all modelled years. The impact 
is the largest in 2045 and 2050 (in line with the volume of 
delayed capacity). 

■ The nuclear delay leads to higher constraint costs in the earlier 
years but slightly lower constraint costs in later years, as some of 
the delayed nuclear sits behind key transmission bottlenecks in 
the Midlands (see 2050 heat map above).

■ Some of the increase in WM and constraint costs are offset by 
lower CfD payments (see slide 47).

■ Under zonal, the impact of nuclear delays arises mainly in the WM (rather than the BM). 

■ The majority of the benefit of zonal design (relative to national) occurs in the early years where the impacts of nuclear 
delay are most pronounced.

■ In 2030-35, the increase in constraints is resolved primarily via the WM, leading to higher zonal prices and WM costs. This is 
offset by an increase in intra-GB congestion rents due to wider price differentials between zones and lower CfD payments, 
helping to mitigate the increase in variable cost of electricity. 

■ By 2045-50, the delays in nuclear occur north of key transmission constraints, so the benefit of a zonal design (relative to 
national) is limited. In the charts above, the impact on variable cost of electricity is very slightly higher under zonal 
compared to national (£3.7-3.8/MWh v £3.3-3.4/MWh). This is in line with expectations – delays in the build-out of 
generation sited further north tend to reduce the marginal benefits of zonal design.

Large reduction in CfD 
payments due to HPC delay

1.8% 1.7% 0.9% 4.1% 4.4%
% change 
relative to 

Base Model

-0.4% 0.8% 0.7% 5.0% 5.5%

Zonal

£10/MWh

£70/MWh

Zonal price heatmaps

…but delays later 
years are located 

north of key 
constraints

GW-scale nuclear 
delays in earlier 

years are located 
south of key 
constraints…

2030 2050

= Nuclear delay
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Nuclear delay
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The consumer benefits of zonal pricing are £3.1 billion higher under the nuclear delay 
scenario, and further increase by £10.2 billion when combined with transmission delays

Net GB welfare impact of zonal pricing (£ billion, NPV 2030-50) 

+ Tx 
delay

■ Our nuclear delay scenario increases the consumer welfare benefits of zonal pricing by 
£3.1 billion.

■ Nuclear delays reduce baseload nuclear generation (which is predominantly located in the 
south of England and the Midlands). This increases constraint costs, but this increase is 
partially mitigated by zonal pricing.

■ Net GB welfare remains broadly unchanged relative to the Base Model as the additional 
consumer welfare benefits of zonal pricing under the nuclear delay scenario are cancelled out 
by reduced producer surplus for nuclear generators in the wholesale market.

Nuclear Delay

Base case Wind sitingNuclear delayTx delay

Additional £10.2 billion 
increase in consumer 

welfare relative to national 
40.2 (34.7) 64.5 (15.0) 54.9 (44.7) 15.0 25.2Base case: 

■ Adding the Tx delay to our nuclear delay scenario, zonal pricing provides an additional 
£10.2 billion of consumer benefit. This is larger than the £9.4 billion benefit for consumers 
from the Tx delay scenario alone, as the cumulative negative impact of Tx and nuclear 
delays is worse for consumers compared to their individual impacts. 

■ With the delay in nuclear roll-out, delaying Tx build-out creates additional stress on the 
system. Under national pricing, these effects compound into higher constraint costs, as less 
efficient dispatch solutions have to be reached. 

■ Zonal pricing acts to mitigate this as wholesale prices adjust, which increases its consumer 
benefits relative to national pricing. 
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Shock 3: Offshore Wind Shock



Celtic Sea 
B 1.5 GW

Cedar
1.0 GW

Beech 
1.0 GW

Aspen 
 1.0 GW

Celtic Sea 
C 1.5 GW

Mona 
1.5 GW DBS 

1.5 GW

White Cross 
0.1 GW Rampion 2 

1.2 GW

Morven 
2.9 GW

Talisk 
0.5 GW

Broadshore 
0.9 GW

Prioritised INTOG projects over Round 5 projects

■ The INTOG lease round concluded approximately 2 years ahead of the Round 5 
Celtic Sea projects. As a result, INTOG projects are likely to be more advanced in 
their project development timelines than Round 5 projects. 

■ We therefore assume in our offshore wind shock scenario that INTOG projects are 
commissioned by 2035 ahead of the Round 5 Celtic Sea projects. 

In our wind shock scenario, we assume a faster build-out of offshore wind in Scotland 
compared to E&W (due to factors such as planning and project development timelines)  
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Notes: (1) FES 24 provides projections for transmission connected generation capacity at the TO rather than Grid Supply Point (“GSP”) level. To align with the 2035 projections for each TO, we assume in our Base Model that some 
projects in the NGET area (for example, Round 5 Celtic Sea projects) are commissioned ahead of projects in SHET and SPT (for example, INTOG projects) even though the former are less advanced in their project development. (2) 
‘Wind farm expansion decision postponed’, 2025, BBC (link); ‘Campaigners oppose offshore windfarm substation plans’, 2024, BBC (link); (3) ‘Locals object to Devon wind farm cable plans’, 2024, BBC (link); (4) MoD Written 
Representation, 2024, DIO (link); MoD response to ExA questions, 2024, DIO (link); (5) ‘RWE lawyer 'shocked' at UK planning delay to $9 billion Dogger Bank South wind farm over seabirds’, 2024, Recharge News (link).

Offshore Wind Shock
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■ FES 24 HT assumes rapid offshore wind roll-out in England and 
Wales (“E&W”), followed by increased Scottish offshore wind 
capacity in the mid-2030s. 

■ In our offshore wind shock scenario, we assume the pace of build-
out in E&W relative to Scotland is impacted by: 

— Planning objections: Some wind farms in E&W face delays due 
to planning objections.

— Project development timelines: To align with FES 24 TO level 
projections for transmission connected offshore wind capacity, 
we assume in our Base Model that Celtic Sea Round 5 projects 
(which are less advanced in their project development) are 
commissioned ahead of Innovation and Targeted Oil & Gas 
(“INTOG”) projects in Scotland.1

Offshore wind roll-out in Holistic Transition, FES 24 (GW)

Key
Delayed wind farms
Accelerated wind farms

Assumed faster planning process for Scottish wind farms

■ We assume that some of the E&W roll-out is delayed compared to the Base case 
due to planning objections, being:

— local opposition to Rampion 2 and White Cross;2,3

— MoD concerns regarding Mona;4 and

— environmental concerns raised regarding Dogger Bank South (“DBS”).5

■ Instead, we assume that CP2030 targets are maintained through the acceleration 
of Scotwind projects, reflecting a potentially faster process in more remote areas 
(for example, Green Volt received planning permission in <2 years after the 
conclusion of the INTOG leasing round).

https://www.bbc.co.uk/news/articles/ce3lppw9n39o
https://www.bbc.co.uk/news/articles/c4ng1y1g740o
https://www.bbc.co.uk/news/articles/cn879vn7v32o
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010137/EN010137-000824-MOD_Written_Representation.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010137/EN010137-001307-Ministry%20of%20Defence.pdf
https://www.rechargenews.com/wind/rwe-lawyer-shocked-at-uk-planning-delay-to-9bn-dogger-bank-south-wind-farm-over-seabirds/2-1-1729977


Impact of wind siting on annual average wholesale market prices – 2030 (£/MWh)

Changing the relative pace of offshore wind build-out such that more comes online earlier in 
Scotland than E&W reduces prices in northern zones and increases them in southern zones

GB price zone map
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■ There is a slight reduction in the national wholesale prices due to an increase in offshore wind generation (arising from wind farms in Scotland 
having higher capacity factors). 

■ Under zonal, the increase in offshore wind generation in Scotland leads to lower prices in the north of GB and higher prices in the south of GB. 

National base Zonal base prices for each zone

Price reduction from wind shock Price increase from wind shock
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Impact on generation (TWh) 
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Increases in the variable cost of electricity are mitigated under a zonal market design due to 
an increase in intra-GB congestion rents arising from wider zonal price differentials
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Impact on variable cost of electricity (£/MWh)

National

■ The offshore wind shock has minor impacts on the wholesale market, as the different 
capacity factors of the different wind farms lead to differing levels of scheduled wind 
generation, with small impacts on prices and WM costs. 

■ However, there is an overall increase in the variable cost of electricity by £1.2/MWh to 
£2.3/MWh due to higher constraint costs as more wind generation in the northern areas has 
to be constrained off in the BM.

■ CfD payments decrease due to the reduction in actual dispatched wind generation.

Zonal

■ The change in the locational balance of offshore wind in GB is reflected in zonal wholesale 
outcomes. Less offshore wind is scheduled in the wholesale market, which minimises the 
need for additional redispatch actions to resolve constraints.

■ There is an increase in wholesale market costs due to higher zonal prices in the southern 
zones where most demand is located…

■ …however, the increase in the variable cost of electricity is mitigated by an increase in intra-
GB congestion rents due to wider zonal price differentials.

Offshore Wind Shock

(10)

(5)

0

5

10

2030 2035

TWh

2.3

1.2

(4)

(2)

0

2

4

2030 2035

0.7

-0.1

(4)

(2)

0

2

4

2030 2035

Scheduled Actual dispatched Scheduled 

Increase1

Decrease1

Variable 
cost of 

electricity 
differs by 

zones

Impact is very similar to 
zonal actual dispatched 

generation and flows GB-wide for national, intra-zonal for zonal

% change 
relative to 

Base Model

2.4% 1.3% 0.7% -0.1%

Note: (1) This is except for exports (in grey) – bars above the x-axis indicate a decrease in exports and bars below the x-axis indicate an increase in exports. 

National Zonal National Zonal

£/MWh £/MWh



Wind siting
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The consumer benefits of zonal pricing are £4.5 billion higher under the wind shock scenario 
and further increase by up to £14.1 billion when combined with the other exogenous shocks

Net GB welfare impact of zonal pricing (£ billion, NPV 2030-50) 

■ Under our wind siting scenario, the consumer welfare 
benefits of zonal pricing are £4.5 billion higher than the Base 
Model.

■ Additional wind capacity siting in Scotland exacerbates 
constraint costs under national pricing, thereby increasing 
the benefits of zonal. 

■ Net GB welfare also increases by £1.5 billion.

Base case Wind sitingNuclear delayTx delay

40.2 (34.7) 64.5 (15.0) 54.9 (44.7) 15.0 25.2
Base 
case: 

Wind siting + nuclear delay

£4.5 billion increase 
in consumer welfare

Offshore Wind Shock

■ Adding nuclear delays to the offshore wind scenario leads to 
an additional £3.1 billion consumer benefit from zonal 
pricing. 

■ This is equal to the £3.1 billion benefit from the nuclear 
delay scenario alone, demonstrating increased benefits of 
zonal pricing as exogenous shocks compound. 

■ Combining all three exogenous shocks into one cumulative 
scenario leads to £73.5 billion of consumer benefit from 
zonal pricing.

■ The constraint cost benefits of zonal pricing increase to 
£61.8 billion as the impact of all three shocks compound into 
increasingly inefficient scheduling and higher constraint costs 
under a national design.
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Summary of Results



Net consumer welfare impact of zonal pricing (£ billion, NPV 2030-50)
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All 3

Tx delay + nuclear delay

Wind siting + nuclear delay

Wind siting

Nuclear delay

Tx delay

£bn

Two shocks: Tx delay + 
nuclear delay

Two shocks: Wind shock + 
nuclear delay

Zonal pricing as a safety net

■ The chart on the left sets out the net consumer 
welfare impacts of zonal pricing in each modelled 
scenario. 

■ The green bars indicate the consumer benefits of 
zonal pricing in each modelled scenario, expressed 
both in absolute terms (in black) and as additional 
benefits relative to the £54.9 billion benefits in the 
Base Model (in white).

■ We find that the consumer benefits of zonal 
pricing increase to £58.0 billion and up to 
£64.4 billion if any of the exogenous shocks 
occurred individually, and up to £73.5 billion if the 
shocks took place simultaneously.

Transmission delays, wind siting and nuclear delays could all increase the benefits of zonal 
pricing, with even greater benefits when these scenarios are combined

Base model = £54.9 billion (£3.7billion per year)
(Dispatch-only impact of zonal pricing)

Base case Wind sitingNuclear delayTx delay

Transmission delay

Nuclear delay

Offshore wind

All three shocks 
combined

Greater benefits of zonal 
design relative to national

+9.4

+4.5

+7.6

+13.3

+18.6

Additional benefit relative 
to Base Model

Total benefit

54.9

+3.1

Our analysis thus demonstrates that zonal pricing 
could act as a ‘safety net’ to protect consumer 

welfare and ensures that GB continues to meet its 
Net Zero and CP2030 ambitions in the case of 

unpredictable shocks that jeopardise the central 
plan.

Per year benefit
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4.6

5.0

Annualised 
(£bn)

4.4

3.9

4.0
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Appendix 1: Impact of Zonal Market 
Design on Connected Countries 



In line with our earlier study, we find zonal pricing in GB would impact prices in neighbouring 
countries – with higher prices in Northwest Europe and lower prices in Norway and Ireland

Price zone France Belgium Netherlands Germany
Denmark 
(DK1)

Norway 
(NO2)

I-SEM Total

Interconnector capacity in 2040 (GW)

Capacity 7.7 3.8 4.0 2.8 2.8 1.4 3.0 25.5

Scheduled flows under national (TWh)

Import to GB 21.7 3.0 3.9 3.5 7.9 4.9 2.5 47.4

Export from GB 36.3 25.0 26.4 16.6 11.2 5.0 18.9 139.4

Net flow -14.6 -22.1 -22.5 -13.1 -3.3 -0.1 -16.4 -92.1

Change under zonal (TWh)

Import to GB +0.8 -0.1 +0.4 +0.3 -1.0 -0.8 -0.1 1.1

Export from GB -9.0 -3.1 -2.5 -3.9 +1.5 +1.0 +0.4 -15.6

Net flow2 +9.8 +3.0 +2.8 +4.2 -2.5 -1.8 -0.5 +15

Price change (€/MWh)

WM price3 +3.1 (8%) +2.5 (5%) +3.0 (6%) +1.7 (3%) +0.1 (0%) -0.7 (-3%) -1.5 (-3%)

Flows (TWh) and WM price changes (€/MWh) in connected countries in 2040

Higher zonal prices in the south of GB lead to lower exports to and 
higher net flows from France, Belgium, Netherlands and Germany…

…which increases wholesale prices in these countries.

Lower zonal prices in the North of GB lead to higher imports and 
net inflows from Norway and I-SEM…

…which drives lower prices in these connected markets.

Wholesale price change as a results of zonal 
with GB interconnectors, 2040 (€/MWh)

■ In our previous assessment for Ofgem assessing the benefits of locational pricing,1 we examined the WM price impact on connected 
countries due to zonal pricing.

■ We have undertaken a similar analysis for 2040, and find that the impacts remain directionally similar.

Appendix 1: Impact on Connected Countries

Notes: (1) ‘Assessment of locational wholesale pricing for Great Britain’, FTI Consulting and Ofgem, October 2023 (link), p.149-155. (2) Positive change in net flows represents more net flows into GB or reduced 
net outflows from GB, while negative values represent the opposite. (3) Positive numbers represent price increase in the connected price zone as a result of zonal pricing in GB.

No change

WM price 
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under zonal

WM price 
increase 

under zonal

1.2GW 1.4GW

1.3GW

0.5GW

2.8GW

1.2GW

1.3GW
2.0GW

1.4GW

1.4GW
1.8GW

1.0GW

1.4GW
2.4GW4.4GW

59

https://www.ofgem.gov.uk/publications/assessment-locational-wholesale-pricing-great-britain


Appendix 2: Emissions Impact



Carbon emissions in 2030 (Mt CO2) 
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Compared to national, actual emissions are 17% lower under zonal in 2030 as the difference 
between scheduled and re-dispatched emissions under zonal is much smaller

Appendix 2: Emissions Impact 

CP2030 comparison

■ CP2030’s emissions figure is based on scheduled generation1 and excludes emissions from 
combined heat and power (“CHP”), from waste to energy, and before removal of emissions 
from Bioenergy with Carbon Capture and Storage (“BECCS”).2,3 

■ There are differences in our modelled CHP generation in 2030 (FTI Consulting: 4.4TWh vs 
CP2030: 11.8TWh). For comparability, we therefore include CHP emissions in both the 
CP2030 figure and our modelled emissions. 

■ As shown, our 2030 estimate based on scheduled generation under national pricing is lower 
than CP2030 (8.6MtCO2 vs 12.4MtCO2).

National vs zonal

■ Under national pricing, emissions after redispatch are higher than scheduled emissions as 
fossil fuel generators are constrained on to resolve transmission constraints (see slide 29). 
Emissions increase by 4.0MtCO2 from 8.6MtCO2 to 12.6MtCO2.

■ Under zonal pricing, the difference between redispatch and scheduled emissions is much 
lower compared to national pricing (0.5MtCO2 under zonal vs 4.0MtCO2 under national). 
This is because fewer redispatch actions are required from thermal generators to resolve 
constraints (such that scheduled and actual dispatched generation is more similar). 

■ As less thermal generation (National: 36TWh vs Zonal: 30TWh) is physically dispatched 
under zonal pricing compared to national pricing, actual emissions are 17% lower under 
zonal market design.

Notes: (1) The CP2030 databook (ES1 tab) states: “Carbon intensity represent the case where no generation output is adjusted to overcome network or operabil ity constraints. The real world values will be higher.” (2)The 
CP2030 databook (CP.23 tab) states that this “aligns to the CCC’s emissions accounting, which attributes these emissions to the industry and waste sectors respectively and identifies removals separately. In international 
emissions reporting, removals are attributed to the sector where they occur, with the net figure reported”. (3) Emissions figures in both our modelling and CP2030 are positive emissions from GB generators, with no 
adjustments made for (i) negative emissions from CCS biomass generators; or (ii) the implied carbon emissions on imports/exports.

17% reduction 
in CO2 

emissions
12.4 CP2030 Gas CHP 

emissions
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Carbon emissions from actual dispatched generation 
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Overall, across the modelling period, zonal pricing helps to mitigate against increases in 
emissions due to the exogenous shock scenarios, particularly in 2030

■ FES 24 HT assumes unabated gas is phased out post-2035, hence the only remaining source of positive carbon 
emissions is CCS gas (which has residual emissions).1

■ Emissions across all scenarios increase post-2035 due to greater reliance on CCS generation.

■ CCS clusters are assumed to be located in the north of England, which as shown in the map above, is behind key 
transmission bottlenecks going into southern areas. 

■ Under national, CCS generation is often scheduled but constrained off (see slide 29), and the need for 
constrained on generation is mainly met by increasing imports and reducing exports on ICs (whose carbon 
emissions are not accounted for in the above chart).

■ Under zonal, more efficient scheduling results in more CCS being scheduled (and then dispatched), leading to 
higher emissions in the later years than under national.

■ Nonetheless, zonal pricing still leads to lower total emissions 2030-50 under all shock scenarios.

National Zonal

Notes: (1) Emissions figures reported in charts are positive emissions from GB generators, with no adjustments made for: (i) negative emissions from CCS biomass generators; or (ii) the implied carbon emissions on imports/exports.

■ 2030 actual emissions under zonal pricing are lower than under national 
pricing in the Base Case. This is because zonal enables more efficient asset 
scheduling, which reduces the need to constrain on carbon-emitting 
thermal generation in the BM. 

■ Zonal pricing also acts as a safety net against exogenous shocks – as shown 
above, emissions increase by up to 1.1MtCO2 compared to up to 3.2MtCO2 
under national. 
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Appendix 2: Emissions Impact
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Appendix 3: Comparison of Results 
to Previous FTI Consulting 
Modelling for Ofgem



New assessment Previous assessment5 Likely impact of new assumption on the benefits of zonal

Market arrangements assessed Only Zonal Nodal and Zonal -

Modelling period and length 2030-2050 2025-2040
↑ Longer modelling period (only affects total NPV)
↔ Different set of modelling years

Generation and demand assumptions FES 24 HT
FES 21 LtW and 

FES 21 SysTr
↑ FES 24 HT includes more ambitious renewable roll-out
↔ Updated spatial distribution of demand and supply

Transmission assumption
CP2030 (central) + Beyond 

2030
NOA7 and 

NOA7 Refresh + HND
↑ CP2030 assumes lower Tx in 2030 compared to HND
↓ Beyond 2030 forecasts more transmission from 2035 onwards

Number of zones 12 7 ↑ Higher number of zones, which increases zonal benefits

Commodity prices CP2030 and FES 24 FES 22 ↑ Higher gas and carbon prices

CfD strike price assumptions AR6 AR4 ↑ Higher strike prices – BM costs are now higher for constrained off wind

Siting benefits of new generation Not assessed quantitively
Assessed quantitively for 

some technologies3 ↓ Siting benefits of new generation assets would offer additional benefits due to zonal

Compared to our previous assessment for Ofgem, our latest estimate of the consumer 
benefits of zonal are higher – reflecting updated FES projections and improved zonal set up 
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Key drivers of differences

■ Differences in modelled periods

■ Differences in modelling assumptions

■ Refinements of our zonal set up 

■ Current assessment focuses on dispatch-only 
efficiencies of zonal pricing4

Appendix 3: Comparison to previous assessment for Ofgem

Net GB welfare impact of zonal pricing across the full period
NPV (£bn) Annualised (£bn) 2

Consumer SEW Consumer SEW

Octopus (Zonal: CP2030, FES 24 HT and Beyond 2030) 54.9 25.2 3.7 1.7
Ofgem (Zonal: FES 22 LtW and NOA7)1 37.5 19.0 3.1 1.6

Ofgem (Zonal: FES 22 LtW and NOA7 Refresh + HND) 1 23.1 9.2 1.9 0.8

Notes: (1) For comparability with our updated assessment, we have removed implementation costs from the previous assessment figures and inflated results from 2021 to 2024 prices. (2) Annualised results have been levelised over 
the respective modelling periods. These figures therefore represent the welfare impact which, if replicated in each year of the modelling period, would deliver the same NPV impact in the respective starting year of the modelling 
period. The annualised figures are calculated based on different modelling periods and only overlap over 2030 to 2040; (3) In our assessment for Ofgem, we performed a dispatch-only sensitivity in our assessment of the benefits of 
nodal pricing under the FES 21 LtW NOA7 scenario. We found that this reduced the consumer benefits by 24% and the GB welfare benefits by 43%. (4) ‘Assessment of locational wholesale pricing for Great Britain’, FTI Consulting, 
October 2023 (link).

https://www.ofgem.gov.uk/publications/assessment-locational-wholesale-pricing-great-britain
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This assessment uses a longer modelling period than the Ofgem LMP assessment and has 
similar consumer welfare impacts as the NOA7 scenario in the overlapping years

Our previous assessment 
modelled 2025-40… …whereas this assessment 

models 2030-50

Welfare impacts of zonal pricing in our Base Model (£ billion) – FTI Consulting’s previous assessment (for Ofgem) vs our latest assessment (for Octopus)

■ Our previous assessment modelled the benefits of zonal pricing from 2025 to 2040, under 
two transmission scenarios. Annual benefits were highest in 2025 as new transmission 
projects were assumed to be built from 2030 to mitigate the benefits of zonal, particularly in 
the NOA7 Refresh + HND scenario.

■ Our current assessment models the benefits of zonal pricing from 2030 to 2050. From 2030 to 
2040 (the overlapping modelling period with the Ofgem assessment), the annual benefits are 
slightly higher than, but similar to, that from the Ofgem assessment. 

■ In our previous assessment, net GB welfare benefits increased over the modelling period as 
optimised siting of new generation minimised the producer impact of zonal pricing as new 
units come online.

■ Our current assessment does not optimise the siting of new generation for zonal pricing, 
hence there is a larger producer surplus loss and lower net GB welfare benefits, which are 
broadly even across modelled years.

From our previous assessment, the NOA7 scenario is the most comparable to 
this assessment as it has similar levels of transmission capacity in 2030.
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Notes: (1) We assume that any capacity built ahead of 2030 would be classed as legacy asset and would see no impact to its cost of capital. This should not be interpreted as a policy recommendation on the transitional 
arrangements. (2) We assume that all capacity comes online on 1st January. As a result, any capacity built in 2050 would only be impacted in 2051, which is outside of the assessment period. (3) We have applied the same 
methodology as deployed in previous work for Ofgem, since this has been tested and validated with stakeholders. We recognise that the extent of specific technology impacts may have evolved but given that we have not had the 
opportunity to re-test these assumptions with the industry, we continued, for consistency and comparability of our modelling results, with the established methodology.(4) Lifetime assumptions of new assets are based on DESNZ’s 
Electricity generation costs 2023 publication (link). (5) We discount the impact of the increase in WACC to 2030 using the Green Book rate of 3.5%. Our previous analysis for Ofgem did not account for the impact of discounting. All else 
equal, accounting for this impact increases the WACC uplift needed to negate the consumer benefits of zonal pricing. 

Hypothetical WACC increase needed to negate the benefit

■ We find that under the Base case, WACC would need to increase by 
4.59pp to negate the consumer benefits…

■ …and by 6.14pp in the cumulative scenario with all three shocks (which 
has the highest zonal pricing benefits). 

■ In our assessment for Ofgem, we have found that WACC would need to 
increase by between 1.25-2.06pp to negate the benefits of zonal pricing. 
The necessary WACC increase has risen as a result of:

— Our exclusion of capacity built up to 2030;1

— Our current assessment forecasting higher per-annum zonal benefits, 
for reasons described on slides 64-65;

— Methodological change to reflect discounting more accurately. 5

■ As a result, under our refreshed modelling, the WACC increase that would 
negate the benefits of zonal is higher, and less plausible than previously.

To negate the benefits of zonal pricing, WACC would need to increase 4.59 percentage points 
(“pp”) under our Base case and by nearly 6pp under the Tx delay and supply shock scenario
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Scenario
NPV of 

benefits
WACC increase that would 

negate benefits

Base £54.9bn 4.59pp

Tx delay £64.4bn 5.37pp

Nuclear delay £58.0bn 4.84pp

Wind shock £59.4bn 4.96pp

Nuclear and tx delay £62.5bn 5.22pp

Wind shock and tx delay £68.2bn 5.69pp

All three shocks £73.5bn 6.14pp
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Step 1: New capacity in each year

■ To estimate the volume of capacity that could be impacted by a 
WACC increase, we calculate how much new capacity would be 
built in each year between 2030-20491,2 for each technology: 

— Large-scale technologies (for example, nuclear) based on 
individual project commissioning and retirement dates; and

— Other technologies (for example, solar) by assuming that a 
fixed % of capacity is retired in each year and replaced by 
new units.3
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Step 2: Impacted CAPEX base in each year

■ To estimate the CAPEX base that could be impacted by a WACC 
increase, we exclude technologies that are mostly shielded from 
WM price impact or are not expected to earn lower revenues: 3

— Nuclear, CCS (gas, biomass), H2P, Pumped storage and ICs: 
assumed to be shielded through subsidy mechanisms; and

— Batteries: Not expected to be negatively affected by zonal.

■ We then assume a straight-line depreciation for the remaining 
assets over the course of their economic lifetime.4

Some stakeholders have argued that moving to locational pricing would lead to greater investor risk and uncertainty 
increasing their cost of capital. We have not found evidence for this, nevertheless, in line with previous work for 
Ofgem, we perform an extreme sensitivity to estimate the level of WACC increase that would negate the benefits:4

Appendix 3: Comparison to previous assessment for Ofgem

https://www.gov.uk/government/publications/electricity-generation-costs-2023
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