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This Future Energy Pathways Guidance Document is issued by Ofgem? pursuant to
licence conditions C15 of the Electricity System Operator Licence and C10 of the Gas
System Planner Licence (Future Energy Pathways)?. It is directed at the National Energy
System Operator (NESO) as the designated Independent System Operator and Planner3

(henceforth ‘the licensee’).

The purpose of this document is to set out instructions and guidance on the process,
content and timeframe for producing the Future Energy Pathways Methodology and the

Future Energy Pathways.

1 References to the “Authority”, “"Ofgem”, “we”, “us” and “our” are used interchangeably
in this document. The Authority refers to GEMA, the Gas and Electricity Markets
Authority. The Office of Gas and Electricity Markets (Ofgem) supports GEMA in its day to
day work

2 Designation of the National Energy System Operator (NESO) - GOV.UK

3 See Part 5 of the Energy Act 2023 for further detail
(https://www.legislation.gov.uk/ukpga/2023/52/part/5)
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1. Introduction

Background and overview

1.1

1.2

1.3

To meet the UK’s net zero targets, the energy system will need to go through
radical change over the coming decades. There will be a significant increase of
renewable generation connecting to the electricity transmission system, and an
expected decline in the use of natural gas with hydrogen playing a yet to be
determined role in meeting net zero targets. There is significant uncertainty
around the timing, location, size and technology type of many of the large-scale
changes in generation and demand. This presents particular challenges to
planning and building the significant network investments required to match

demand and supply.

In light of these prospective changes to the energy system, beginning in 2021,
Ofgem undertook a review of transmission network planning. In November 2022,
Ofgem decided that National Grid Electricity System Operator (now known as
National Energy System Operator)* henceforth referred to as ‘the licensee’ or
‘NESO’, will be responsible for creating a new Centralised Strategic Network Plan
(CSNP).> The aim of the CSNP is to provide an independent, coordinated, and
longer-term approach to energy network planning in Great Britain to help meet

the government’s net zero ambitions.

The Future Energy Pathways (FEP) - formerly ‘the Future Energy Scenarios’®
(FES) - is a separate but now related publication to the CSNP. The FEP,
analogous to the current FES, is the modelling of pathways for future changes in
the demand and supply of energy. For the CSNP, the licensee will also need to
model future demand and supply of energy, identifying wider network needs for
the electricity transmission network, gas transmission and the proposed hydrogen

network at the national level. NESO will also be producing a Strategic Spatial

4 Upon designation as the Independent System Operator and Planner on 1 October 2024, National
Grid Electricity System Operator Limited changed its company name to National Energy System
Operator Limited (NESO).

> Decision on the initial findings of our Electricity Transmission Network Planning Review,

November 2022
6 https://www.nationalgrideso.com/future-energy/future-energy-scenarios-fes
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1.4

1.5

1.6

Energy Plan (SSEP) that looks at optimal generation sitting across Great Britain,
but the FEP’s additional range of analysis will also be used to support CSNP

modelling.

Previous versions of the FES contained four scenarios, presented as equally
credible outcomes for the energy system. These scenarios were used by
stakeholders across the energy industry to inform national and regional policy,
support investment decisions and energy network development. The gas
transmission network used scenarios as the basis for their Annual Network
Capability Assessment Report (ANCAR). The licensee also used the FES for
electricity transmission network planning with data from the FES used to produce
the Electricity Ten Year Statement” (ETYS) that identified transmission network
capacity needs. From this, electricity Transmission Owners (TOs)® responded with
a range of options to reinforce the network. These proposals were assessed by
the licensee through the Network Options Assessment (NOA) process. The
licensee then published a recommendation to ‘proceed’, *hold’ or ‘stop’ specific
investments. These processes are all subject to change as part of the
development of the CSNP.

With the licensee now having new responsibilities for strategic planning, strategic
pathways, instead of illustrative scenarios, need to be produced to be more
directive about the type and scale of investment needed to meet 2050 net zero
targets. The current requirement for the licensee to produce energy scenarios
does not contain sufficient specifics to meet this need, or to how the methodology
should be developed - nor was there any further Guidance provided to support
that obligation. To ensure that the expectations of scope and content of the new
FEP are clear to all stakeholders, as well as NESO, we have created this new
Guidance document to ensure the new FEP is developed in such a way as to meet

the new requirements.

This FEP Guidance Document is an associated document to NESQO’s Electricity

System Operator (ESO) Licence and Gas System Planner (GSP) Licence setting

7 https://www.nationalgrideso.com/research-and-publications/electricity-ten-year-statement-etys

8 National Grid Electricity Transmission (NGET) in England and Wales, Scottish Power
Transmission (SPT) in central and the south of Scotland, and Scottish Hydro Electric Transmission
(SHET) in the North of Scotland.


https://www.nationalgrideso.com/research-and-publications/electricity-ten-year-statement-etys
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out Ofgem’s expectations in specific areas, particularly for the FEP Methodology
(henceforth *‘Methodology’), such as for process, content, and approach to

stakeholder engagement. This is informed by our previous consultations®.

1.7 The Methodology will be a document, required via the ESO and GSP licences and
developed and maintained by the licensee, to publicly detail the licensee’s
methodology for creating the FEP outputs. The Methodology will be subject to
Ofgem approval. Following receipt and consideration, Ofgem may give a direction
to the licensee that the Methodology requires further development. If this is
done, then such direction will include the date by which the licensee is required to

submit a revised Methodology to Ofgem for approval.

1.8 NESO must include in its FEP publication an explanation of how the outputs of the
FEP will be used in its various strategic planning roles. This must include an
explanation of which FEP outputs will be used to supplement the SSEP outputs to
inform the CSNP.

1.9 The explanation must also describe the timing of publications and how the FEP
will fit into the feedback loop proposed between the various planning tools (FEP,
SSEP, CSNP, and Regional Energy Strategic Plans (RESPs)). NESO should also set
out how it sees the role of the Future Energy Pathways developing once the SSEP

and the RESPs are in place.

Context and related publications

1.10 Centralised Strategic Network Plan. In November 2022, Ofgem decided that the

licensee will be responsible for creating a new Centralised Strategic Network Plan
(CSNP).1% The aim of the CSNP is to provide an independent, coordinated, and
longer-term approach to energy network planning in Great Britain to help meet

the government’s net zero ambitions. Licence conditions C12 of the GSP Licence

9 https://www.ofgem.gov.uk/consultation/consultation-future-system-operator-supply-and-
demand-modelling

10 Decision on the initial findings of our Electricity Transmission Network Planning Review,
November 2022
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1.11

1.12

and C17 of the ESO Licence (Centralised Strategic Network Plan) sets out the

licensee’s network planning objectives and obligations!!.

Consultation on Future System Operator Supply and Demand Modelling. In May

2023 we consulted on proposals for the first stage of the CSNP which concerns

how the licensee would model future energy demand and supply.!?

Strateqgic Spatial Energy Plan. In October 2024, the UK government

commissioned NESO to develop a SSEP that will form the generation-sitting basis
for future network planning'3. The SSEP is intended to set out the optimal
location of new energy assets to meet forecast demand and our net zero targets.
Once a SSEP has been produced it should inform the requirements of the
transmission network set out in the first CSNP. We expect that the licensee will
adopt the SSEP as a key input in its CSNP Methodology in line with UK
government’s decision. For resilience, the FEP will need to be created in such a
way that its outputs (future demand and supply pathways) may complement or

substitute for SSEP inputs for the CSNP energy modelling.

FEP Guidance Document

1.13

In subsequent chapters of this FEP Guidance Document, we set out our
expectations on how the licensee must develop their Methodology, including how
we expect them to conduct engagement with stakeholders as part of its
development. The licensee is required under licence conditions C10 of the GSP
Licence and C15 of the ESO Licence to develop the Methodology in accordance
with this document, and to comply with any other related licence requirements
prior to submission to Ofgem for approval. The licensee must ensure that their
collaboration and engagement with others in the context of the FEP is in line with

this FEP Guidance Document.

11 https://www.ofgem.gov.uk/consultation/national-energy-system-operator-neso-licences-and-

other-impacted-licences-statutory-consultation

12 https://www.ofgem.gov.uk/consultation/consultation-future-system-operator-supply-and-

demand-modelling

13 Strategic Spatial Energy Plan: commission to NESO - GOV.UK
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2. Developing the Methodology

Chapter summary

Over eight sections, this chapter sets out the principal guidance for the creation and

implementation of the Methodology by the licensee.

Section 1 - Develop a set of strategic pathways to net zero

2.1 The licence conditions, at sections C15.3(c) and (d) and C10.3(c) and (d) of the
ESO and GSP licence respectively, set out the requirements to model and develop

multiple, longer-term strategic pathways and a single short-term pathway.

2.2 Due to outstanding government policy decisions on a range of energy generation
choices, the initial short-term pathway may only be of a few years. Reaching a
longer single pathway - perhaps ultimately of around 7-12 years - may take
several iterations. The licence conditions have provided the licensee with
flexibility to amend the length of this pathway over time, subject to our approval.
Conditions C15.3(d) and C10.3(d)of the ESO and GSP licence respectively allow
for the licensee to determine the time period of the single pathway for each FEP

as part of its methodology development with stakeholders.

2.3 Pathways are intended to show what ‘must’ happen across the sectors to enable
net zero. Compared to the previous scenarios produced under the FES, we expect
pathways to be specific about the type, timing, location, and scale of investment
needed, rather than illustrate how possible changes in consumer or generation
developments could lead to net zero being achieved. The licensee must highlight
where a major, but non-legally binding!4, government policy target or ambition is
projected to be met or missed, including with commentary on contributing factors
where known, such as financing, supply chain, or workforce constraints . The
licensee must also, where possible, include indicative costs for each pathway for

the purposes of comparison.

14 | egally binding targets must be met in all pathways, as per paragraph 2.7 and C15.13(d) of the
ESO Licence and C10.13(d) of the GSP Licence.
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2.4

2.5

2.6

Pathways must represent a whole system approach, including all energy vectors

though we understand this will evolve as licensee modelling capability develops

and data becomes available. The Methodology must include the licensee’s

approach to achieving a robust whole system approach and how this is expected

to evolve over time.

As part of developing the Methodology, subject to Ofgem approval, the licensee

must consult with stakeholders on:

(1) the length of the short-term pathway(s); and

what conditions would be required to move to a longer-term single pathway
(eg the outcome of the Government’s 2026 decision on the role of hydrogen

for heat).

Further, within the Methodology, the licensee must set out:

how to factor in market indicators, consumer behaviour, supply chain data,
workforce, and financeability considerations, as they affect deliverability of the

pathways;
(2) how to factor in progress against government targets;

an improved approach to sensitivity and stress-testing, including reviewing its
assumptions against outturns and learning lessons to improve its forecasts.
Any extreme market events must be dealt with through the treatment of high-
impact, low-probability events (see Section 4). The licensee must also
demonstrate how this contributes to the development and justification of the

single pathway, when adopted; and

(3) the approach to ensure a robust whole system approach is taken,

including review and adaptation over time.

Section 2 - Type of pathways, and presentation of non-delivery of

net zero futures

2.7

The licence conditions, at C15.13(d) and C10.13(d) of the ESO and GSP licence

respectively, set out the requirements for all pathways to meet legally binding

carbon reduction targets (ie those defined in the Climate Change Act of 2008).
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The licensee must consult with stakeholders on the optimum number of pathways

prior to submitting its decision to Ofgem for approval in the Methodology.

2.8 The licensee must develop a separate counterfactual narrative, supported by
data, showing the potential network development, economic and financial
implications of falling short of timely progress towards legally binding carbon
reduction targets. This must include analysis of delays in one sector/vector upon
others. The licensee must set out in the Methodology their choice and rationale
for the counterfactual presented, but we expect it to be based on current
government policy, and illustrative of the likely future if further necessary
developments do not occur. This should assist policy makers to analyse where

existing policies are insufficient, and identify areas to prioritise

2.9 The licensee must consult on how to present information in a counterfactual,
showing the limitations of current policy decisions and how this would result in

failure to meet legally binding carbon reduction targets.

2.10 The licensee must meet the requirements set out in Section 6, regarding
transparency, ensuring that information sharing with stakeholders is sufficiently
adequate to provide opportunities for discussion of the robustness of the

underlying data.

2.11 Each pathway must clearly articulate where interim carbon budgets or regional
targets, are met. There is no requirement for each pathway to meet all non-
legally binding targets, but where they do not, explanation should be provided,

for example due to policy or technology gaps, or consumer behaviours.

2.12 The approach that the licensee will take to meeting these commitments must be

set out in the Methodology for our consideration.

Section 3 - The time horizon for pathways

2.13 Consistent with legally binding carbon reduction targets, the requirement for
longer term pathways to run to 2050 has been set out in the licence condition,
including at C15.3(c) and C10.3(c) of the ESO and GSP licence respectively.

2.14 The licensee must set out in their Methodology the criteria, including timing and
triggers, for extending the pathways beyond 2050 in future iterations of the

pathways. These criteria must be subject to consultation with all stakeholders.

10
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Given the interaction with other strategic planning processes, particularly the
CSNP, it is foreseen that a moving window, eg of 25 years, may be required and
the licensee should test this, as well as other options, through their stakeholder

engagement.

2.15 Where the lifetime of assets, benefits, or finances are expected to extend beyond
2050, we expect that data to be accounted for in the underlying data and

assumptions used in the Methodology.

2.16 Pursuant to C15.18 and C10.18 of the ESO and GSP licence respectively, Ofgem
may approve the Methodology (which will include the criteria set out in the
preceding paragraph) or give a direction to the licensee that the Methodology

requires further development.

Section 4 - Treatment of high-impact, low-probability events

2.17 The licensee must ensure that their underlying data model for production of the
pathways is capable of stress testing a range of pathways against high-impact,
low-probability (HILP) events. This will ensure that the pathways are
appropriately robust against HILP events that could affect demand, supply, or

cause damage to assets.

2.18 In addition, their model must be capable of incorporating, and testing against,
extreme data ranges for HILP events to support the licensee’s strategic planning
role, as per the licensee’s duty under s.171 of the Energy Act 2023 to provide
advice, analysis or information on receipt of a request from government or the

Authority. Such modelling must identify consequences across the energy sector.

2.19 The licensee must undertake forward-looking stress tests, exploring credible risks
and deviations from the pathways, to inform decisions on the appropriate risk
appetite for system need. The resulting system planning must not be done solely

on the basis of the extreme ranges used.

2.20 The licensee must set out the HILP events they will consider as part of the
Methodology. Such events may include extreme changes in, or effects of, singular

or multiple of the following (non-exhaustive list):
e (Gas prices

e Cyber and physical security

11



Guidance - Future Energy Pathways Guidance

2.21

2.22

2.23

e Asset, or single point of failure

¢ Climate change and extreme weather
¢ Government policy

e Global market fundamentals

The licensee must consult on the approach and parameters of their stress testing
for HILP events, including appropriate uncertainty ranges. The licensee must
consider how it maintains consistency and alignment with approaches utilised
across the wider sector by working with government, Ofgem, Met Office, industry

and others. This includes:
e consistent use of metrics and indicators

e using forward looking approaches and data which considers the future profile

and impacts to the system of the HILP events
e the use of appropriate time horizons and scenarios
e using best available data, including incorporating data from other sectors
e considering both qualitative and quantitative approaches to stress testing
This analysis must be published as part of the FEP.

The licensee must set out in their Methodology their process and timeline for
developing this capacity. Where details relating to potential security
vulnerabilities in the system are highlighted by such stress-testing, we expect
such analysis to be provided to Ofgem in confidential annexes to the

Methodology, and not made public on the licensee’s website.

Section 5 - Incorporating network constraints into the modelling

2.24

2.25

2.26

12

The licensee’s pathway modelling must factor in electricity and gas network
constraints, and the associated impacts on generation in the near term but model

an unconstrained network in the long term.
The licensee must consult on the definition of near and long term in this context.

Electricity network constraints here are narrowly defined as thermal limitations, ie
load on the network. Other issues such as seabed/land availability, planning,

community acceptability and connections are important but out of scope.
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2.27 Network constraints must be modelled at transmission levels, and at grid supply
point / substation levels on electricity and gas distribution systems. Such
modelling must be capable of informing current and future infrastructure
requirements, highlighting opportunities (or limitations) for other energy vectors

or solutions to relieve electrical constraints, eg hydrogen or flexibility markets.

2.28 The licensee must include its assumptions on where and why constraints have
been included in the modelling as part of its Methodology, having engaged with

stakeholders and worked with relevant licensees.

2.29 Where this section refers to constraints on the gas system, the licensee may, in
its 2025 FEP publication, be limited to explaining how they will address this issue
in future iterations. We expect the licensee to set out how they intend to
incorporate gas data and modelling into the FEP modelling process, including a
timescale for completing such work, and to include this in the next iteration of
their Methodology, post 2025.

2.30 Similarly, the licencee must set out in the next iteration of their Methodology,
post 2025, how they intend to integrate gas and electricity distribution level data
modelling into the FEP modelling process, how such work will interact with the
Regional Energy System Plan modelling they also undertake, and the timescale

for completing such work.

Section 6 - Improvements to transparency in analysis and outputs

2.31 The licensee must ensure they are transparent about the datasets used to create
pathways, how pathways are established and how they are reviewed. The
licensee must use its best endeavours to act in accordance with Data Best

Practice Guidance!®> when designing and sharing pathways.

15 See Condition C3 (Digitalisation) of the ESO and GSP Licences for further detail. The latest
version of the Data Best Practice is included within the following decision - Decision on definition of
Energy System Data in data best practice guidance | Ofgem

13
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2.32

2.33

2.34

2.35

2.36

Input and output data, models, and algorithms used in modelling should be
treated as Presumed Open'® and be subject to an Open Data Triage process, only
restricting access when there is a specific and clear reason not to publish the
data. By default, we expect information to be published. Where information is not
published, the licensee must share with the Authority, as part of its Methodology
submission, the relevant Open Data Triage documents justifying why the licensee
has chosen to not publish. Such reasons for not publishing may include
confidentiality requirements or the need to balance openness with the need to

protect critical national infrastructure.

The licensee must demonstrate and explain how its key decisions are taken,
including the process and rationale for considering and adopting or rejecting
stakeholder feedback. This must include development of a robust process to
consider and demonstrate how any significant changes in assumptions are
identified and addressed between iterations of the FEP and how this learning is

incorporated into future iterations.

The licensee must be clear with stakeholders about how their potentially sensitive
data will be used, to enable them to make better decisions about what can be
shared and how. This should include individual agreements, where necessary, to
ensure stakeholders retain control over the dissemination of critical datasets.
Where it is not possible to validate external data input from stakeholders, the

licensee must highlight this with an assessment of its integrity.

The licensee must share data in a usable format for stakeholders, in such a way
as to enable them to conduct their own operational and investment planning
forecasting. Shared data must support third party engagement in the network

planning process and must be consulted upon.

The licensee must consult on their audit process to assess and review input data

assumptions.

16 presumed Open: The treatment of Data Assets, their associated Metadata and Software Scripts
used to process Data Assets as Open Data, subject to Open Data Triage. Definition from Data Best
Practice Guidance, as per footnote 17.

14
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2.37

2.38

The licensee must publish a timetable (including scope) for meeting Section 6 of

this Guidance and provide updates on progress made.

The licensee must set out in their Methodology their process for developing the

internal capacity to meet Section 6 of this Guidance.

Section 7 - National and regional outputs

2.39

2.40

2.41

2.42

2.43

15

The licensee must ensure the FEP provides granular outputs, providing
stakeholders with the necessary data to create their own bespoke pathways. Data
must be provided at a spatial granularity that allows aggregation and mapping to
user-defined ‘regions’ (eg Local Authority areas, local area energy plans,
industrial hubs, electricity or gas distribution licence areas), enabling users to

spatially map demand and supply factors according to need.

The licensee must provide an illustrative pathway of a region of their choice,
outlining the process and considerations to put such a pathway together. This
illustrative pathway must be set out as a guide to stakeholders, demonstrating

how datasets may be utilised to provide local insights.

The relevant datasets must be provided in a format that is useable by

stakeholders, ie not requiring bespoke software.

The pathways required under Part A of the FEP licence conditions (C15 and C10 of
the ESO and GSP licence respectively) must be GB-wide models of the macro-
level energy supply and demand. The licensee must set out in the FEP publication
how they have managed the iterative feedback process for data and assumptions
between FEP and the SSEP to ensure that they do not produce conflicting
recommendations. The FEP must also explain how external planning processes
have been taken into account, such as the Distribution Future Energy Scenarios
produced by electricity distribution operators, or the offshore modelling work

undertaken by The Crown Estate and the Crown Estate Scotland.
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Section 8 - Timing of FEP publications

2.44

2.45

2.46

2.47

2.48

16

It is envisaged that the CSNP will be published once every three years. To
facilitate the possible data feed-in of energy modelling from the FEP to the CSNP,
the licensee must publish a *‘major’ FEP publication by the end of July two years
prior to the main CSNP publication, as per the licence condition requirements of
C15 and C10 of the ESO and GSP licence respectively. Annual ‘minor’ FEP updates
may be published in the years between major versions, if the licensee determines

that a significant change has occurred in the intervening period.

The criteria for identifying what constitutes a significant change must be tested
with stakeholders in the consultation period for any proposed minor update.
However, the licensee must also regularly assess the potential implications of
policy decisions on the integrity of the Methodology, particularly with regard to
the review of the electricity markets arrangements (REMA), connections reform,
and the licensee’s associated strategic planning responsibilities via the SSEP,

CSNP, and coordination of Regional Energy Strategic Plans (RESPs).

The licence conditions (C15.19 and C10.19 of the ESO and GSP licence
respectively) provide the ability for major FEP publications to also take place
outside of the planning cycle if this is needed. The licensee must consult with
stakeholders on the criteria for triggering a major update out of cycle and set this
out as part of its Methodology. Through the licence conditions, the licensee may

seek approval from Ofgem for a major update out of cycle.

This is subject to the introduction of a SSEP cycle that will inform and constitute
an important part of the energy modelling of the CSNP. Once the SSEP is settled,
the licensee must engage further with its stakeholders on the optimum timing of

any further FEP publications for usage outside of the CSNP process.

The licensee must set out, in the Methodology, the process and criteria for
adjustments to the planned publication cycle — with any changes subject to

Ofgem approval.
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3. Wider requirements

Section summary

In chapter 3, broader requirements and considerations for the licensee to undertake the
development and implementation of the Methodology, required to deliver the FEP, are
set out. This includes expectations for stakeholder engagement, compliance,

methodological approval, change control and continuous improvement.

Stakeholder engagement for Methodology

3.1 In developing its Methodology, we expect the licensee to consider at what stages
stakeholder engagement will be required, how best to mobilise stakeholders and
to set out their plans, in advance for our timely consideration. This must be done

in an open, transparent and collaborative way.

3.2 This includes transparency about how stakeholders are mapped, methods by
which they are engaged, listing key stakeholders with supporting commentary on
how their views have been considered - in particular where there are divergent

views.

Compliance

3.3 The licensee is required under C15.2 and C10.2 of the ESO and GSP licence
respectively to comply with this document, and any other related licence
requirements, when preparing its Methodology and prior to submission to Ofgem

for approval.

3.4  The licensee must ensure that their collaboration and engagement with others in

the context of the FEP is in line with this FEP Guidance Document.

Final Methodology approval

3.5 The Methodology will be subject to approval by Ofgem. To facilitate this,
development timelines must be shared in good time to agree review gateways

along the path of development and to be involved in regular discussions with the
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licensee. Ultimately, the licensee must provide us with the written final

Methodology, allowing at least four weeks for review prior to our decision.

Change control and continuous improvement

3.6 Developments in the timing or status of relevant policy areas, such as the SSEP,
connections or code reviews, may well lead to a change in the modelling

requirements and outputs required, to maintain alignment.

3.7 Over the longer-term, further modelling capability and adaptation will necessarily
be required. Before each successive FEP cycle, the licensee must review the
previous Methodology and consider any improvements to better facilitate the

achievement of the licensee’s objectives and obligations.

3.8 The licensee must submit all proposed amendments to the Methodology and the
form of the FEP publications to Ofgem for approval in accordance with licence
conditions C10 of the GSP Licence and/or C15 of the ESO Licence before

implementing any changes.
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