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1 Regional Growth Scenarios for Gas and Heat – Report Series 

Regional Growth Scenarios for Gas and Heat is an NIA funded project, managed by Wales & West 

Utilities and delivered by Regen, to develop and demonstrate a methodology to create a set of regional 

future energy scenarios for the gas distribution network in Wales and the South West of England. 

This report, which details the results for the South West gas Local Distribution Zones (LDZs), is part of a 

suite of documents that Regen has produced for Wales & West Utilities (WWU). 

A Project Inception and Scope Report was completed in February 2019 and developed the project scope, 

methodology and approach. 

An explanation of some of the more detailed aspects of the methodology and approach used for both 

the South West and Wales analyses can be found in an accompanying Technical Companion Document. 

The overview of outputs and results for the regional assessment for the Wales LDZs, can be found in the 

equivalent regional report, Wales regional assessment: Technical Report & Results. 
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1.1 Reference - Technical Companion Document 

As described, alongside the results reports for the South West and Wales regions, a Technical 

Companion Document has been issued, which provides more technical detail around the approach, 

assumptions, data, evidence and methods used to undertake the regional future energy scenarios. 

Readers are encouraged to refer to this document when reviewing the results. 

This document provides the following information: 

• A glossary of terms used within this project 

• UK energy policy background and considerations around the decarbonisation of heat 

• Wider energy system considerations and the role of our gas and electricity networks 

• An overview of components of the project’s methodology, specifically: 

o Geographical scope 

o Future energy scenario framework 

o Summary of the actual factors and elements being assessed 

o Scenario projection process and timeframe 

o Key data and evidence sources 

o Approach to geographical distribution and Gas Supply Areas 

o Relationship between scenario projection output data and mapping 

o Overview of engagement workshops and stakeholder insights 

• A series of technical appendices bespoke to each of the key sources of demand or supply, 

summarising the analysis process, assumptions and references that are specific to each factor: 

o Domestic Heat 

o Commercial & Industrial Heat 

o Gas Fired Power Generation 

o Gas Vehicles & Electric Vehicles 

o Green Gas Supply (Biomethane and Hydrogen) 
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2 Executive summary 

The role of the gas distribution network during a period of increasing decarbonisation and 

decentralisation of energy supply is extremely complex. The outcome of the analysis is therefore highly 

dependent on the scenarios being modelled and the assumptions being made. Especially when 

considering the future of energy for heating, there are still a significant number of potential technologies 

and strategies that could be adopted. The analysis presented in this report has therefore used a number 

of scenarios in order to explore the impacts on future demands for gas and heat energy under a number 

of modelling assumptions. This regional assessment focusses on the South West gas distribution 

network area, or more specifically the South (SW) local distribution zones (LDZ). The five core scenarios 

used are based on the 2018 edition of National Grid ESO’s four Future Energy Scenarios1 to which an 

additional Hybrid Accelerator scenario has been added. The scenarios can be summarised as: 

Community Renewables – A scenario with high levels of decarbonisation and rapid decentralisation in 

the energy system. This scenario is compliant with the UK government’s previous target to reduce 

carbon emissions by 80% by 2050, achieved through a higher use of heat pumps, smart technologies and 

green gas. Future electricity supply is delivered heavily through small decentralised renewables. 

Two Degrees – A scenario with high levels of decarbonisation, but slower levels of decentralisation. This 

scenario is also compliant with the 80% by 2050 carbon reduction target. More centralised low carbon 

generation, such as offshore wind and nuclear features heavily. Hydrogen (via steam methane 

reformation) provides a pathway to decarbonising heat, supported by district heating and heat pumps. 

Hybrid Accelerator – This fifth scenario is partially intended to sit somewhere in between Community 

Renewables and Two Degrees, and thus is also compliant with the 80% by 2050 carbon reduction target. 

The development of this scenario also enables the modelling to account for an accelerated near-term 

uptake of hybrid heating solutions, as well as the inclusion of hydrogen blending.  

Consumer Evolution – A scenario with lower levels of decarbonisation, but rapid decentralisation. This 
scenario is one of two that fail to achieve the 80% by 2050 carbon reduction target. Moderate amounts 
of energy efficiency and heat pump uptake are included in this scenario. Decentralised gas power 
generation sites, batteries and smaller scale renewables dominate the future power generation mix. 

Steady Progression – A scenario with low levels of decarbonisation and decentralisation, also failing to 

achieve the 80% by 2050 carbon reduction target. Gas boilers remain the dominant heating technology 

in homes and businesses and limited progress is made to decarbonising heat. Power generation is more 

centralised, focussing on centralised gas power stations, nuclear and offshore wind. 

Throughout this assessment, the use of the term “compliant” or “compliant scenarios” refers to aspects 

of the modelling, or scenario projection outcomes that are in-line with the aforementioned 80% by 2050 

carbon reduction target. The scenarios would not necessarily meet a more ambitious net-zero carbon 

commitment by 2050, which has now been adopted. However, the trends/trajectories of the scenarios 

developed for this project (out to 2035), could be considered in the context of a 2050 outcome. 

In some use cases gas is already acting as an agent for decarbonisation, displacing coal for power 

generation and oil or LPG for heating, for example. Looking ahead gas energy consumption, if delivered 

in the form of fossil fuel natural gas, will require significant reduction to meet carbon reduction targets. 

There is the potential to decarbonise gas energy using biomethane or hydrogen, for example. It is 

therefore necessary to differentiate between the consumption of natural gas and the energy delivered 

by the gas network. More complexity is added for heat and gas as both the sources of energy and fuel 

use are interchangeable across technologies and that energy is used across heat, power and transport. 

 

1 FES 2018 document: http://fes.nationalgrid.com/media/1363/fes-interactive-version-final.pdf 

http://fes.nationalgrid.com/media/1363/fes-interactive-version-final.pdf
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2.1 Summary results for the South West region 

2.1.1 Overall energy demand 

At the highest level the total 

energy demand on the South 

West gas distribution network 

in 2035 is projected to fall from 

the 2018 baseline in all 

scenarios.  

The reduction ranges from a 

relatively flat 0.3% (97 GWh) in 

Steady Progression to a more 

significant 20% (6,260 GWh) in 

Community Renewables.    

The main reduction is seen from 

2025 onwards with the 

potential for near term demand 

growth from 2018 to 2025. 

 

Within these headline figures 

there are areas of demand for 

gas which will increase, such as 

Compressed Natural Gas for 

transportation and, in the near 

term, gas for power generation 

in gas reciprocating engines. 

There is also demand growth 

from new domestic and 

commercial developments. 

The overall reduction comes 

from energy efficiency and 

demand reduction, as well as a 

shift, depending heavily on the 

scenario, to alternative heating 

sources such as heat pumps and 

heat networks using low carbon 

sources. 

  

Figure 1: Total energy demand on the WWU South West gas distribution network 
from all sources 

Figure 2: Sources of annual energy demand on the WWU South West gas 
distribution network in the Two Degrees scenario. 
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The demand projections for energy demand from the gas distribution network includes an element of 

gas decarbonisation through green gas injection (biomethane) and, in the Hybrid Accelerator scenario 

only, a limited amount of hydrogen. The focus on green gas as a potential source of decarbonisation 

reflects the view expressed by stakeholders, and within regional energy strategies, that biomethane 

from a variety of waste and agricultural sources presents the greatest opportunity in the South West. 

That is not to say that hydrogen will not play a significant role but, within the analysis timeframe to 

2035, it was more likely that hydrogen in the South West, (assumed to be most likely manufactured via 

electrolysis), would see a small amount of blending into the network. Moving forward, hydrogen use 

could more likely be for transportation and potentially within early stage dedicated hydrogen networks. 

 

 

Figure 3: The gas 
energy fuel mix in 
the WWU South 
West gas 
distribution network 
in the Two Degrees 
scenario 

 

 

 

2.1.2 Energy for heat 

Heat is widely recognised as the greatest decarbonisation challenge and there is still significant 

uncertainty about which heat technologies and strategies will prevail. Modelling the potential shift 

between modes of energy supply, technologies and fuels/networks for heat has therefore been the 

most complex area of analysis.  

At present, it is a big challenge to estimate the rate of deployment of heat pump technology or in some 

cases direct electric heating. Despite high forecasts in the past the current rate of heat pump adoption is 

still very low. The Hybrid Accelerator scenario has been used to model a potential proposition that 

hybrid systems, comprising a primary electricity supplied heat pump with a gas boiler back-up, could 

provide a heating solution. The outcome of this scenario reinforces an important point that network 

energy usage, gas supply connections and peak network demand need to be considered separately.  

Figure 4: Annual energy demand on the WWU South West gas network from domestic and C&I heat and hot water 
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The analysis has modelled the future demand and supply of heat for both domestic and commercial & 

industrial consumers. New build and existing properties have been modelled separately with a different 

set of assumptions. 

In all scenarios there is an increased use of low carbon technologies such as heat pumps which shifts 

energy demand away from the gas network and other fossil fuels. There is also expected to be an 

increase in the development of heat networks, although to some degree these district networks may still 

be partly supplied by the gas network.  

2.1.3 Energy for power generation 

In all decarbonisation scenarios to 2035 gas fired power generation assets are expected to play a critical 

role as flexible or ‘peaking’ plant, helping to balance electricity demand and supply. However, as the 

National Grid FES 2018 scenarios highlight, a significant question remains as to whether the bulk of that 

plant will be in the form of large scale combined cycle or open cycle gas turbine plants (CCGT or OCGT) 

connected to the electricity transmission network, or a more decentralised scenario with increasing 

numbers of smaller gas plants, such as reciprocating engines, connected to the electricity network. 

The detailed analysis of the growth of generation assets connected to the South West gas distribution 

network and the assessment of 35 future projects in the connection pipeline, suggests that there is a 

significant growth potential for flexible power plant in the South West gas distribution network area. 

Small, modular gas reciprocating engines are currently the technology of choice for the industry and this 

was confirmed at the stakeholder workshops as the gas fired power generation technology that is most 

likely to see growth in the near to medium term. 

A significant caveat to this capacity growth projection is that the business models for flexible plant 

investment are highly dependent on regulatory and market condition, such as the basis of network 

charging, which is currently under review by Ofgem, and competition from other forms of flexibility such 

as battery storage. A further important point from the scenario analysis is that increased capacity is 

expected to be accompanied by lower capacity factors, utilisation and therefore energy demand. 

 
Figure 5: Scenario projections for gas fired power generation capacity in the WWU South West LDZ, 2018 to 2035 
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2.1.4 Carbon reduction impacts 

The combination of a reduction in the consumption of fossil fuel natural gas and of gas network 

decarbonisation, leads to an overall net reduction in carbon emissions in all scenarios, from the energy 

supplied for heat and cooking and other demand sources included in the scope of this study (e.g. gas 

fired powered generation and gas fuelled vehicles). In the South West gas network area this could be as 

high as a 36% reduction, saving 2,677 ktCO2e per annum by 2035, against a 2018 baseline.  

While clearly not net zero carbon, this outcome would be a significant step towards the long term 2050 

climate change targets, in the most difficult sector to decarbonise. A more rapid carbon reduction to net 

zero would require more radical measures, which are outside the scope of the scenario assumptions for 

this study. 

 

Figure 6: Breakdown of annual carbon emissions for all sources of demand in Two Degrees in the WWU South West LDZ 

 

2.2 Next steps 

The main next step for the project team is to now develop a similar set of regional scenarios for the 

Welsh gas distribution network area taking forward learning, development and a number of 

enhancements that have been made to the methodology, as a result of the South West study. The 

Welsh scenarios development will provide further opportunities to develop the modelling approach and 

to engage with regional stakeholders. 

The Wales and West Utilities team will now trial using the scenario projection dataset for the South 

West phase, to input into network planning and strategic investment processes. 
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3 South West – detailed scenario projection results 

Note on report structure 

For each key factor and projection sub-elements the results of the scenario analysis are summarised as: 

• A brief description of the factor and its sub-elements  

• Headline outputs of the baseline, pipeline analysis and scenario projections 

• A high-level summary of the approach taken to scenario modelling 

• Summary tables of scenario results, by milestone year (2018, 2020, 2025, 2030 and 2035) 

• Graphs showing the scenario results by scenario (2018 – 2035) 

• GSA maps showing 2018 baseline and multiple scenario versions of the 2035 position 

A regional carbon impact of the projections shown for each scenario in 2035 has also been completed. 

A set of Appendices are included in the Technical Companion Document, that detail some of the core 

assumptions, scenario logic, evidence sources and data that have been used to determine the outputs. 

3.1 Overall annual energy demand on the WWU gas network 

As can be seen in Figure 7 and Table 1, the annual demand for energy from the WWU South West gas 

distribution network reduces by a range of 6,260 GWh in Community Renewables and 97 GWh in 

Steady Progression by 2035, a range of a 20% and 0.3% reduction in 18 years from the 2018 baseline.  

 
Figure 7: Total energy demand on the WWU South West gas distribution network in each scenario for all known factors 
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Table 1: Overall annual energy demand on the WWU South West gas distribution network 

Scenario 
Annual energy demand on the WWU gas network (GWh) Reduction 

from 2018 In 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

31,608 

31,258 29,955 28,084 25,348 20% 

Two Degrees  31,461 30,932 29,395 28,029 11% 

Hybrid Accelerator  31,381 30,256 28,768 27,316 14% 

Consumer Evolution  31,550 31,101 30,079 28,997 8% 

Steady Progression  31,468 32,060 31,862 31,511 0.3% 

 

The change in the annual demand for the gas network can be attributed to a number of factors: 

➢ An efficiency-led reduction in overall heat demand in households and businesses across all 

scenarios, which offsets the increase from new dwellings and commercial properties in all 

scenarios. 

➢ A reduction in the use of gas boilers as the primary heat delivery technology for existing 

households, which varies by scenario. 

➢ A significant reduction in the installation of gas boilers as the heat delivery technology for new 

dwellings and commercial properties in the 2050 carbon reduction target compliant scenarios. 

➢ Little-to-no significant demand growth for gas for industrial process in the WWU South West 

gas network area in any scenario (note hydrogen production is modelled via electrolysis3). 

➢ An increase in gas fired power generation capacity (MWe) and electricity generation demand 

for gas in the region. This demand for gas from the peaks in the mid-2020s and reduces 

annually out to 2035 in all scenarios. 

➢ A low-to-moderate uptake of gas fuelled vehicles (CNG), from an extremely low base, to 2035. 

 

The total annual energy demand for each scenario shown in Table 1 is broken down into specific sources 

of demand in Figure 8 to Figure 12. 
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Figure 8: Graph of sources of annual energy demand on the WWU South West gas distribution network in the Community 
Renewables scenario 

 
 

 

Figure 9: Graph of sources of annual energy demand on the WWU South West gas distribution network in the Two Degrees 
scenario 
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Figure 10: Graph of sources of annual energy demand on the WWU South West gas distribution network in the Hybrid 
Accelerator scenario 

 

 

Figure 11: Graph of sources of annual energy demand on the WWU South West gas distribution network in the Consumer 
Evolution scenario 
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Figure 12: Graph of sources of annual energy demand on the WWU South West gas distribution network in the Steady 
Progression scenario 
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3.2 Changes to the network gas blend 

Incorporating the scenario analysis for green gas injection in section 4.6 and hydrogen in section 4.7 

shows that, while the gas supply fuel mix in the WWU South West LDZ remains predominantly natural 

gas from the National Transmission System (NTS2), in all scenarios out to 2035 the volume of green gas 

blending increases. 

The projected annual amount of green gas blended into the WWU South West gas distribution network 

by 2035 ranges between 2,967 GWh in Community Renewables and 1,494 GWh in Steady Progression. 

This equates to 11.7% of the energy delivered by the gas network in Community Renewables and 4.7% 

of the energy delivered by the gas network in Steady Progression. 

In addition to green gas, the potential for a small proportion of hydrogen blending3 has also been 

included in the Hybrid Accelerator scenario, in the 2030-2035 period. This equates to 125 GWh of 

energy (0.4% of the energy delivered by the gas network) that is supplied by hydrogen blending in 2035 

in this scenario. 

Table 2: WWU South West gas distribution network fuel mix in each scenario 

Scenario Gas Fuel 2018 2020 2025 2030 2035 

Community Renewables 

Natural gas 98.3% 97.4% 94.7% 92.0% 88.3% 

Green gas 1.7% 2.6% 5.3% 8.0% 11.7% 

Hydrogen blend 0.0% 0.0% 0.0% 0.0% 0.0% 

Two Degrees 

Natural gas 98.3% 97.6% 94.9% 92.7% 90.5% 

Green gas 1.7% 2.4% 5.1% 7.3% 9.5% 

Hydrogen blend 0.0% 0.0% 0.0% 0.0% 0.0% 

Hybrid Accelerator 

Natural gas 98.3% 97.4% 94.9% 92.4% 89.5% 

Green gas 1.7% 2.6% 5.1% 7.6% 10.0% 

Hydrogen blend 0.0% 0.0% 0.0% 0.01% 0.4% 

Consumer Evolution 

Natural gas 98.3% 97.6% 95.8% 93.6% 92.4% 

Green gas 1.7% 2.4% 4.2% 6.4% 7.6% 

Hydrogen blend 0.0% 0.0% 0.0% 0.0% 0.0% 

Steady Progression 

Natural gas 98.3% 97.6% 96.4% 95.7% 95.3% 

Green gas 1.7% 2.4% 3.6% 4.3% 4.7% 

Hydrogen blend 0.0% 0.0% 0.0% 0.0% 0.0% 

The volumes of alternative gas injection in all scenarios could result in significant operational changes 
for WWU, due to the need for additional pressurisation in areas where green gas injection may be 
concentrated. These proportions of alternative gas injection are shown as annual trends for each of the 
five scenarios in Figure 13 to Figure 17.  

Stakeholder feedback suggested that green gas production could provide a significant opportunity for 

the agriculture sector in the South West. A more rapid growth in green gas injection may be possible 

however this will depend heavily on feedstock availability and the business models driving green gas 

production and usage.  

 

2 For the purposes of this assessment, we have assumed that the NTS natural gas supply is 100% methane 
3 Assumed to be via electrolysis co-located with renewable electricity generation that would otherwise be 
curtailed. 
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Figure 13: The gas energy fuel mix in the WWU South West gas distribution network in the Community Renewables scenario 

 

Figure 14: The gas energy fuel mix in the WWU South West gas distribution network in the Two Degrees scenario 

 

Figure 15: The gas energy fuel mix in the WWU South West gas distribution network in the Hybrid Accelerator scenario 
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Figure 16: The gas energy fuel mix in the WWU South West gas distribution network in the Consumer Evolution scenario 

 

 

Figure 17: The gas energy fuel mix in the WWU South West gas distribution network in the Steady Progression scenario 

  



June 19  18 

3.3 Carbon emission impact assessment 

3.3.1 Overview of approach 

While the primary purpose of the scenario analysis has been to understand the changes in energy 

demand to support long term network planning and investment appraisal, the project has also 

undertaken a high-level assessment of the carbon emission impact for the key factors and elements in 

each scenario. The summary methodology for determining the carbon footprint for each of the elements 

is described in Table 3.  

Table 3: Summary methods to determine the carbon impact of each of the key gas and heat elements 

Category Factor Carbon Emission Calculation Method 

Sources of demand 

Domestic heat demand 

Capturing the carbon emission value for each 
of the resultant fuel demands for domestic 
and C&I heat in 2035: 
- Mains gas (netting off green gas injection) 
- Electricity 
- Biomass 
- Oil/LPG 

Commercial & industrial heat 

Gas fired power generation 

Capturing the carbon emission value of the 
resultant mains gas demand only4 for power 
generation in 2035, netting off the proportion 
of green gas injection for each scenario. 

Other industrial processes 

Capturing the carbon emission value of the 
resultant mains gas demand for industrial 
processes on the network in 2035, netting off 
the green gas injection volumes for each 
scenario. 

Gas fuelled vehicles 

Capturing the carbon emission value of the 
resultant mains gas demand for gas fuelled 
vehicles in the network area in 2035, netting 
off the green gas injection volumes for each 
scenario. 

Electric Vehicles (EVs) 
Capturing the carbon emission value for the 
resultant electricity demand for EVs in 2035 
for each scenario. 

Alternative supply 

Green gas injection 
Capturing the carbon offset/mitigation for the 
resultant green gas volume injected in 2035 
for each scenario. 

Hydrogen blending 

Capturing the carbon offset/mitigation for the 
resultant volume of hydrogen, depending on 
the method of hydrogen production5, in 2035 
for each scenario. 

The carbon conversion factors in Table 4 have been used to determine the 2018 and 2035 carbon 

emission values described in Table 3. 

  

 

4 The carbon impact on the resultant electricity generation fuel mix, is not within the scope of this assessment 
5 In this assessment, hydrogen was only included in the Hybrid Accelerator scenario, assumed to be produced 
through electrolysis from surplus renewable electricity generation and blended into the network 
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Table 4: Carbon emission conversion factors for fuels used in the scenarios assessment in 2018 and 2035 
The carbon conversion factors used within this analysis are based on direct emissions of carbon-emitting fuels, and do not 
consider life cycle emissions. This is to align with the National Grid FES methodology. 

Which 
scenario 

Fuel Source 
Carbon Conversion Factor (kgCO2e/kWh) 

Used in 20186 Used in 20357 

Factors 
fixed for all 
scenarios 

Natural gas (i.e. network gas) 0.184 

Green gas (biomethane) 0.00022 

Oil fuel 0.260 

Biomass (average of multiple feedstocks) 0.0146 

Solid fuel (coal) 0.345 

LPG 0.214 

Bio-LPG 0.0004 

Factors 
that vary 
according 
to scenario 

Grid electricity – Community Renewables 

0.216 

0.0465 

Grid electricity – Two Degrees 0.0296 

Grid electricity – Hybrid Accelerator 0.0380 

Grid electricity – Consumer Evolution 0.0939 

Grid electricity – Steady Progression 0.0621 

Hydrogen– Hybrid Accelerator 0.36 0.0634 

3.3.2 Results of carbon emission assessment 

As can be seen Figure 18 and Table 5, the total annual carbon emissions related to all relevant sources of 

demand and modes of supply reduces by 2035 in all scenarios, with a 36% reduction against the 2018 

baseline in the most decarbonised Community Renewables scenario. 

 

Figure 18: Annual carbon emissions from all heat demand and supply factors in each scenario for the WWU South West LDZ 

 

 

6 Based on BEIS and DEFRA Greenhouse gas reporting: conversion factors 2018: 
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018 
7 Based on the National Grid FES 2018 projections for grid electricity carbon emission factors 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2018
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Table 5: Table of milestone scenario projections for annual carbon emissions for all sources of demand and modes of supply 
relating to the WWU South West gas network area 

Scenario 
Annual carbon emissions (ktCO2e) Reduction 

from 2018 In 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

7,422 

6,985 6,377 5,613 4,745 36% 

Two Degrees 7,015 6,533 5,837 5,180 30% 

Hybrid Accelerator 6,972 6,323 5,634 4,971 33% 

Consumer Evolution 7,032 6,557 5,961 5,411 27% 

Steady Progression 6,977 6,614 6,183 5,734 23% 

The reduction in carbon emissions from the 2018 baseline ranges between 36% in Community 

Renewables to 23% in Steady Progression. 

The biggest contributions to carbon reduction are: 

➢ The reduction in underlying demand for energy from the gas network (Table 1) through energy 

efficiency (including boiler efficiency) and a shift to low carbon heating technologies 

➢ The increase in green gas injected into the network in all scenarios 

➢ A significant reduction in the carbon intensity factor of grid electricity (Table 4) 

The breakdown of potential carbon reduction seen for each source of demand in each scenario is shown 

in Figure 19 to Figure 23. 

 

 

Figure 19: Breakdown of annual carbon emissions for all demand sources in Community Renewables in the WWU SW LDZ 
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Figure 20: Breakdown of annual carbon emissions for all sources of demand in Two Degrees in the WWU South West LDZ 

 

 

Figure 21: Breakdown of annual carbon emissions for all sources of demand in Hybrid Accelerator in WWU South West LDZ 
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Figure 22: Breakdown of annual carbon emissions for all sources of demand in Consumer Evolution in the WWU South West LDZ 

 

 

Figure 23: Breakdown of annual carbon emissions for all sources of demand in Steady Progression in the WWU South West LDZ 
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4 Detailed scenario results for key gas and heat system factors 

Table 6 provides an index of the results for each of the key factors that form the basis of this regional 

scenario assessment and the overall regional results seen in section 3.  

Table 6: Index of category and factor scenario results subsections 

Category Factor Report section 

Sources of demand 

Domestic heat demand Section 4.1 and Appendix 1* 

Commercial & industrial heat Section 4.2 and Appendix 2* 

Gas fired power generation Section 4.3 and Appendix 3* 

Other industrial processes Section 4.4 and Appendix 3* 

Gas fuelled vehicles 
Section 4.5 and Appendix 4* 

Electric Vehicles (EVs) 

Alternative supply 

Green gas injection Section 4.6 and Appendix 5* 

Hydrogen blending Section 4.7 

Unconventional natural gas Section 4.8 

* For all Appendices referenced, please refer to the Technical Companion Document. 

4.1 Domestic heat 

Domestic heat is a multifaceted source of heat demand driven by a number of key elements. Within this 

analysis domestic heat has been calculated as the sum total demand for energy to provide space heating 

and domestic hot water within domestic properties.8 The demand for domestic heat is strongly 

influenced by a range of factors including dwelling type, availability of the gas grid, appliance type and 

conversion efficiency. Different trends in these factors can be seen amongst the three key tenures:  

• Owner occupier (64% of all stock in England) 

• Social housing (17%) 

• Private rented (19%)9 

These trends are considered when geographically distributing the results of the analysis. Significant 

changes in demand for domestic heat are expected to vary strongly depending on the specific 

geographical area and could therefore have a significant impact on local infrastructure requirements. 

  

 

8 At present the majority of domestic properties use gas as the main source of heat, it is assumed these properties 
also use gas for also cooking.  Gas used for cooking has been excluded from the analysis of domestic heat by 
removing a fixed amount per gas connected domestic property. For the purposes of modelling total demand on the 
gas distribution network, this amount has been calculated and included in all data relating to the total network. 
9 See English Housing Survey Report 2017 to 2018: https://www.gov.uk/government/statistics/english-housing-
survey-2017-to-2018-headline-report 

https://www.gov.uk/government/statistics/english-housing-survey-2017-to-2018-headline-report
https://www.gov.uk/government/statistics/english-housing-survey-2017-to-2018-headline-report
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4.1.1 Headlines from scenario analysis 

The key outcomes of the scenario analysis for domestic heat are: 

➢ In all scenarios, the number of households increases by 15% from a baseline of 2,086,606 in 

2018 to 2,395,990 in 2035. 

➢ Scenarios where long-term UK carbon emission targets are not met (Steady Progression and 

Consumer Evolution) see the average annual heat demand per dwelling fall to 86% of the 

baseline by 2035. This is a result of a current trend of efficiency improvement in the existing 

stock and improvement in new builds. Energy demand reduction is however tempered due to 

a less ambitious policy environment and potentially issues such as a lack of support for the 

skills required to deliver nearly zero energy buildings. 

➢ Scenarios that are compliant with long term carbon targets (Community Renewables, Two 

Degrees and Hybrid Accelerator) see the average annual heat demand per dwelling fall to 81% 

of the baseline by 2035.  Rapid growth in the market for whole house retrofit approaches such 

as Energiesprong in the social housing stock, sees over 330,000 dwellings with significantly 

reduced heat demand, in addition there is a continued trend of efficiency improvement in all 

other existing stock.  Standards for new dwellings are significantly improved, similar to 

Passivhaus levels of energy demand within the timescale of the analysis and approaching one 

of the Governments ‘Grand Challenge Missions’ of at least halving energy use in new buildings 

by 2030. 

➢ Gas boilers remain the most common domestic heating technology, however the proportion 

of households served primarily by a gas boiler10 varies by scenario. The use of gas boilers 

continues to increase from a 2018 baseline of 72% to reach 78% of households in 2035 in a 

Steady Progression scenario. The proportion falls slightly in a Consumer Evolution scenario 

and more significantly in the compliant scenarios to circa 56/60% of households by 2035. 

➢ Air source heat pumps (ASHP) see the largest increase in market share for heating 

technologies in four of the five scenarios. From a low baseline of deployment in 0.59% of 

dwellings in 2018, ASHPs are deployed in up to 16% of dwellings in Community Renewables, 

becoming one of the top four heat technologies in all scenarios by 2035. 

➢ The reduction in boiler use as a primary heating technology is offset to some degree by the 

use of gas boilers as a secondary heating technology in hybrid heat pump systems. This is 

especially true in the Hybrid Accelerator scenario.  

➢ Other technologies seeing increased uptake are Ground Source Heat Pumps (GSHPs), Hybrid 

Heat Pumps (HHPs)11 and heat networks. 

➢ The impact of the growth of district heat networks varies by scenario. In the near-term, heat 

networks fired by gas boilers or gas-fired CHP plant could increase energy demand on the gas 

network. It is expected however that heat networks will improve in efficiency and increasingly 

be supplied by low carbon heat either as waste heat or from low carbon sources.  

 

10 Standalone gas boilers, i.e. excluding those with a hybrid heat pump system. 
11 A Hybrid heat pump combines a traditional fossil fuelled boiler with an electrically driven heat pump (usually air 
source). This enables a poorly insulated building to meet much of its demand with a modestly sized (hence lower 
cost) heat pump, reverting to fossil fuel to meet peak demand on cold days and for provision of domestic hot 
water. 
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4.1.2 Summary of the approach taken 

The high-level method by which domestic heat has been assessed is described in Figure 24. 

              
 

 

              
Figure 24: High level scenario assessment stages for domestic heat 

The following sections outline the detailed scenario projection results for domestic heat, as well as 

showing the geographical distribution into the GSAs for the WWU South West gas network area. 

More detail around the method, assumptions and references used to inform the domestic heat analysis, 

is outlined in Appendix 1 in the Technical Companion Document. 

  

(1) Established baseline data 

components (2010 – 2018) 

Number of existing dwellings 

Average heat demand trends in existing 

and new (MWh/dwelling) 

Delivery technology types and % of 

dwellings served by each type in existing 

and new 

Rate at which existing appliances are 

replaced 

Conversion efficiency of each 

technology in existing and new 

(2) Produced scenario-aligned 

components (2019 – 2035) 

Assess potential future shifts in the 

identified baseline components for each 

scenario, giving consideration to: 

FES framework 

New build completions 

Changes in building regulations (Parts L, 

F, J) 

Trends in energy efficient retrofit for 

existing 

Potential policies aligned with certain 

scenarios (e.g. proposed ban of fossil 

fuel boilers in new build from 2025) 

 

(3) Calculation of scenario outputs 

Components used to calculate: 

Number of each technology type, by 

year, by scenario 

Total demand for heat and fuel, by 

technology type, by year, by scenario 

Total demand for each key fuel, year by 

scenario 

 

 

4) Geographically distributed into GSAs 

Distributed annual, scenario specific 

capacity into the 63 GSAs, using 

weighted distribution factors, such as: 

• Existing heating technologies 

• Proximity to the gas network 

• Tenure, such as socially rented 

housing 

• Dwelling types, such as flats  

• Affluence 

• Urban / rural land 

• Average heat demand per 

household 
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4.1.3 Detailed results 

Demand for energy from the gas network 

From a baseline demand of nearly 17,000 GWh/year, the demand for gas from the network for domestic 

heat and hot water decreases in all scenarios.  Steady Progression sees the least reduction at 9%, whilst 

the largest is seen in Community Renewables with a 31% reduction from the baseline to 11,606 

GWh/year by 2035 (see Table 10).  The reduction in demand for all scenarios reflects trends in domestic 

energy efficiency and shifting popularity of heating appliance types which offsets a steady increase in 

the number of new dwellings. 

 

Figure 25: Changing demand for gas for domestic heat and hot water within the WWU South West LDZ to 2035 

Number of dwellings and their demand for heat 

The number of properties within the WWU South West gas network area has steadily increased by 

around 0.8% per year over the past decade, reaching just over two million households in the 2018 

baseline year (Figure 26). Reflecting local development plans, and government targets to accelerate the 

delivery of new dwellings, an increased house build completion rate is expected out to 2025, with an 

annual increase in housing stock of up to 1.2% in these near-term years. In the later years of the analysis 

period, it is assumed that house build rates will align more closely with the long-term trend. By 2035, a 

total of 2.37 million houses are expected to reside within the WWU South West gas network area, 

representing a 15% increase from the 2018 baseline. 

While this remains a relatively small proportion of the overall housing stock, the profile of new housing 

is substantially different compared to that of existing housing. The absolute number of houses built has 

not been varied by scenario, however, the efficiency of this housing stock and the technologies 

supplying this heat are significantly different depending on the factors and drivers of the future energy 

scenarios. 
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Figure 26: Projected total number of domestic dwellings within the WWU South West LDZ, 2018 to 2035 

 

The analysis has partitioned the housing stock into two archetypes; ‘existing’ covering all dwellings 

constructed by the baseline year, ‘new’ covering all dwellings constructed 2019 -2035.  A more detailed 

breakdown of the existing stock into separate archetypes would be desirable but outside the scope of 

this piece of analysis.  Year by year modelling has been carried out for all new dwellings, allowing 

changes in efficiency standards and heating appliances to be modelled in detail.   Two scenarios for 

changing efficiency of dwellings have been modelled as shown in Table 7 and applied across the five 

scenarios as shown in Figure 27. 

Table 7: Overview of the two domestic efficiency scenarios 

Scenario Changes in existing dwellings Changing standards in new build 

Community Renewables Over 125,000 dwellings undergo 
deep retrofit by 2035 

 
10% reduction in average 

demand of all other dwellings by 
2035 

45% reduction in average 
demand by 2035 

Two Degrees 

Hybrid Accelerator 

Consumer Evolution 10% reduction in average 
demand by 2035 

10% reduction in average 
demand by 2035 Steady Progression 

For clarity the graph in Figure 27 shows the resulting average across all stock for the two efficiency 

scenarios that have been modelled, however the analysis carried out uses a shifting average for all 

existing dwellings and a construction year specific figure for new dwellings. 
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Figure 27: Changing demand for heat and hot water as an average across all domestic properties within the WWU South West 
LDZ, 2018 to 2035 

 

Technology trends 

Within the timescale of this analysis gas boilers remain the most common heating technology in all 

scenarios, as shown in Figure 28. 

 

Figure 28: Changing share of domestic dwellings served by gas boilers within the WWU South West LDZ to 2035 

 

Proportion of domestic dwellings served primarily by a gas boiler 
(WWU South West LDZ) 
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In the three compliant scenarios the total number of gas boilers used as primary heat source peaks in 

2025.  This is a result of a ban on fossil fuel appliances12 in new build domestic dwellings combined with 

a trend of 10% of the gas boilers due for replacement each year being exchanged for alternative heat 

sources (heat pumps and heat networks). 

Despite this, in many of the scenarios the decline in use of a gas boiler as the primary source of central 

heating is offset by increasing deployment of gas hybrid heat pump appliances, as illustrated for the 

Hybrid Accelerator scenario in Figure 29. 

 

Figure 29: Changing number of domestic properties served primarily by gas boilers alongside total domestic gas connections 
within the WWU South West gas network area, 2018 to 2035. 

As shown in Table 8, Community Renewables is the only scenario in which the total number of domestic 

gas connections decreases, however the demand profile of these connections can be expected to 

change, with gas hybrid heat pumps typically using the gas connection to deliver only the peak demands, 

amounting to an estimated 30%13 of the typical annual heat demand.  

Table 8: Table of milestone scenario projections for domestic gas connected households in the WWU South West LDZ 

Scenario Baseline 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

1,511,293 

1,533,214 1,556,697 1,522,089 1,401,752 

Two Degrees 1,535,007 1,562,973 1,535,286 1,512,960 

Hybrid Accelerator 1,542,179 1,588,074 1,576,538 1,563,143 

Consumer Evolution 1,544,464 1,612,925 1,651,060 1,668,382 

Steady Progression 1,570,042 1,702,449 1,806,796 1,889,439 

 

12 https://www.carbonbrief.org/daily-brief/gas-heating-ban-for-new-homes-from-2025 
13 30% figure used as a benchmark from Swansea Bay City Region analysis and a rounded figure from the output of 
Project Freedom. 

Total domestic dwellings that are heated by gas and the 
number of which that are heated primarily by gas boilers 

(WWU South West LDZ – Hybrid Accelerator scenario) 

Gas hybrid heat pumps 

https://www.carbonbrief.org/daily-brief/gas-heating-ban-for-new-homes-from-2025
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A significant increase in the number of households using a heat pump as the primary heat source is 

projected in all scenarios, as shown in Table 9, Steady Progression sees lowest growth in this area as gas 

boiler numbers continue to increase. 

Table 9: Table of milestone scenario projections for households where a heat pump is the primary source of heat in the WWU 
South West gas network area.  This includes Air Source, Ground Source and Hybrid heat pumps. 

Scenario Baseline 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

15,250 

34,962 96,104 246,505 487,631 

Two Degrees 24,647 58,611 194,958 333,643 

Hybrid Accelerator 55,272 165,801 318,400 474,179 

Consumer Evolution 28,990 66,354 150,914 217,668 

Steady Progression 21,711 38,163 53,996 66,533 

Air source heat pumps make up the majority of this increase, as either the sole appliance or as part of a 

hybrid system. Ground source heat pump numbers increase, albeit at a slower rate which is reflective of 

the additional complexity and higher capital costs associated with deployment of ground or water loops. 

Business models making use of communal ground and water loops could help increase this rate of 

deployment. 

 

 

Figure 30: Total domestic dwellings served by a Ground Source Heat Pump within the WWU South West LDZ, 2018 to 2035 
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The number of households served by a district heat network increases significantly in four of the five 

scenarios (Figure 31).  In the non-compliant scenarios, these networks are predominantly heated by gas-

fired boilers and gas-fired CHP plant, in line with current data on pipeline and in-progress networks.  Due 

to the losses associated with the distribution element of a heat network (underground pipes, risers and 

heat interface units which are usually kept warm 24/7 in order to rapidly meet demand), low-carbon 

heat sources must be deployed in the compliant scenarios for this sector to continue to grow.  In 

compliant scenarios all heat networks deployed after 2025 rely predominantly on ground and water 

source heat pumps as well as biomass boilers rather than gas, in order to decarbonise.  Existing gas-fired 

heat networks (i.e. those commissioned up to 2025) do not transition to an alternative heat source 

within the timescale of this analysis, however it would be anticipated that this would occur just outside 

the boundary of this assessment. 

The demand for heat through gas-fired heat networks (and the resultant demand for gas) has been 

included within the domestic heat data for clarity.  It is worth noting that operationally speaking each 

cluster of dwellings served by a gas-fired heat network would be seen by WWU as a single commercial 

connection, rather than numerous domestic connections. 

 

Figure 31: Changing share of households served by a district heat network within the WWU South West LDZ, 2018 to 2035 

Table 10: Table of milestone scenario projections for domestic demand for heat delivered by the gas network in the WWU South 
West LDZ 

Scenario Baseline 2018 
(GWh) 

By 2020 
(GWh) 

By 2025 
(GWh) 

By 2030 
(GWh) 

By 2035 
(GWh) 

Community Renewables 

16,892 

16,272 14,991 13,741 11,606 

Two Degrees 16,413 15,464 14,209 12,934 

Hybrid Accelerator 16,319 15,145 13,948 12,581 

Consumer Evolution 16,398 15,492 14,631 13,499 

Steady Progression 16,651 16,307 16,009 15,432 
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4.1.4 Geographical distribution 

Number of households and their demand for heat 

The total demand for domestic heat in each GSA is a result of two distribution factors: the number of 

households in the GSA, and the average heat demand per household in that GSA. Overall, for the WWU 

South West gas network area, the number of households increases over the projection period while heat 

demand per household falls, as a result of insulation retrofit and more efficient new builds. However, 

these factors vary by GSA, which will impact the overall gas demand for each area. 

Since the method by which the GSAs are produced results in a broad range of GSA sizes and populations 

(Figure 32) the results in this section will typically be presented on a proportional or per square 

kilometre basis. 

 

Figure 32: Number of domestic dwellings by GSA, as of 2018 

New build dwellings are distributed according to a combination of local plan allocations, for the near-to-

medium term, and current location of housing, in the long term. The heat demand per household 

correlates to two main factors, which can be identified in Figure 33: 

• Temperature – the more south-westerly GSAs, with higher average annual temperatures, 

naturally display lower annual heat demand 

• Urban/rural split – more urban areas display lower heat demand than surrounding areas, due to 

smaller average dwelling sizes, higher proliferation of flats and terraced housing, and ‘heat 

island’ effects. Social housing is also more common in urban areas. 

As these distribution factors will not significantly change during the 2018-2035 projection period, the 

distribution of heat demand assumes that areas of low demand will remain low, and vice-versa for areas 

of higher demand. Reductions in heat demand, through steady continuation of insulation roll-out or 

deeper retrofit schemes, would be driven by nationwide initiatives and therefore variation at a GSA 

scale is limited. However, the distribution modelling includes socially rented housing as more likely to 

receive insulation and deep retrofit measures, and areas with currently higher demand as containing 

more ‘headroom’ to reduce demand in the analysis timeframe (Figure 34). 
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Figure 33: Mean annual heat demand per domestic dwelling by GSA, as of 2018 

 

Figure 34: Mean annual heat demand per domestic dwelling in 2035 by GSA, under the three carbon compliant scenarios – Two 
Degrees, Community Renewables and Hybrid Accelerator 

 

Technology distribution trends 

The challenge of domestic heat decarbonisation is likely to see significant changes in the technologies 

supplying heat to households. The WWU South West gas network area has a number of potential 

trajectories in terms of domestic heating technologies. The proportions of these technologies, such as 

gas boilers, oil boilers, heat pumps and heat networks, are strongly geographically controlled due to a 

number of factors. Similarly, future uptake and removal of heating technologies will show spatial 

variation. 
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Using the Regen Distributor Model, each GSA is characterised through factors that are most likely to 

influence uptake or removal of specific technologies. The weighting and usage of these factors are 

determined through assessment of the existing baseline, market research, and engagement events, and 

vary throughout the projection period. The key factors identified for distributing domestic heat 

technologies are: 

• Affluence – defined by 2011 Census data on number of salaries over £30,000, affluence has 

been utilised as a factor in the uptake of more capital-intensive heating technologies, such as 

ground source heat pumps 

 

• Tenure – directly from 2011 Census data, tenures such as socially rented properties (below) or 

home ownership will impact heating technology uptake. For example, baseline data suggests 

that heat pumps are more likely to be installed in socially rented properties. 
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• Dwelling type – GSAs with a greater proportion of flats (below) and terraced housing are more 

likely to be served by gas or heat networks, owing to the higher density of heat demand, while 

detached and semi-detached housing may be more likely to be served by off-network 

technologies such as oil boilers or ground source heat pumps.  

 

• Urban/rural – dwellings in urban GSAs are typically smaller, have lower heat demand and are 

more likely to be connected to the gas network. Therefore, distribution of non-gas heating 

technologies such as heat pumps and biomass boilers are weighted more towards rural areas in 

the near term, while urban areas are dominated by gas boilers and gas heat networks.  

In addition to these key factors, the distribution considers the current position in terms of on-gas, 

electrically heated, on-oil etc. properties, in addition to the average heat demand per household, as 

detailed earlier in this chapter. Below are four key technology classes that are projected to undergo 

significant changes in the timeframe of this analysis, with significant variability depending on the future 

energy scenario. 
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Gas boilers (Figure 35) 

Gas boilers are currently distributed throughout the WWU South West gas network area, with 

concentrations of over 80% in the main urban areas. This distribution has been projected to continue, as 

it is tied to the location of the gas distribution network, however the uptake of alternative technologies 

results in variation across GSAs. The Steady Progression scenario sees a continued extension of the gas 

network, with new gas connections to both new and existing dwellings resulting in an increase in gas 

boiler proportions in all on-gas GSAs. Conversely, Community Renewables shows decreasing 

proportions of gas boilers across the region by 2035, as a result of a proposed restriction on gas boilers 

in new build dwellings from 2025, and a switch from gas boilers to low carbon alternatives such as heat 

pumps, low carbon heat networks and biomass in the later years. 

Air and ground source heat pumps (Figure 36) 

Air and ground source heat pumps are projected to rapidly increase in uptake under the compliant 

scenarios, particularly Community Renewables, with a steadier increase in the non-compliant scenarios. 

While it is projected that the majority of these installations are of the air source variety, ground source 

heat pumps also see a major increase in uptake, with a distribution weighted more towards rural areas 

with larger heat demands.  In Community Renewables and Hybrid Accelerator this uptake is initially 

restricted to off-gas areas, with heat pumps providing a lower-carbon and lower-cost alternative to oil, 

LPG and direct electric heating, but by 2035 a small amount of gas boiler to heat pump switching is likely 

to occur, as carbon emissions reduction targets are achieved under these scenarios. Two Degrees sees a 

high level of uptake, but lower than the other compliant scenarios, in particular in urban areas. This is a 

result of the centralised nature of the scenario, with heat networks and future hydrogen network 

conversion supressing growth in heat pump installations in urban areas.  

Hybrid heat pumps (Figure 37) 

Hybrid heat pumps feature heavily in the Hybrid Accelerator scenario, with an uptake across the board. 

Uptake is highest in areas with both high average annual heat demand, and an existing gas network. This 

results in a distribution outside of major urban areas (which have typically lower heat demand), but in 

on-gas areas. The north-east of the WWU South West gas network area is particularly well-matched to 

this set of distribution factors, seeing gas hybrid heat pumps representing over 10% of heating 

technologies in numerous GSAs in that area. The remaining scenarios, with significantly lower uptake of 

hybrid heat pumps, show similar but dampened distributions. 

Heat networks, of any type (Figure 38) 

The current distribution of heat networks of any type shows a trend towards urban areas, as expected, 

but only serving 3% of households at most in any one GSA. The most significant scenario for heat 

networks, Two Degrees, sees a continuation of this pattern, with over 7% of households in the major 

urban areas of the WWU South West gas network area heated by a heat network, but with almost all 

GSAs displaying at least 3% uptake in a highly centralised, decarbonised future scenario.  
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Figure 35: Proportions of domestic dwellings heated by a gas boiler in 2035, by scenario and GSA 

 

  

dwellings 
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Figure 36: Proportions of households heated by an air or ground source heat pump in 2035, by scenario and GSA 

 

  

dwellings 
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Figure 37: Proportions of households heated by a gas hybrid heat pump in 2035, by scenario and GSA 

 

  

dwellings 
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Figure 38: Proportions of households heated by a heat network (driven by gas boiler, gas CHP, biomass or ground source heat 
pump) in 2035, by scenario and GSA 
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4.2 Commercial and industrial heat 

Demand for commercial and industrial heat has been calculated as the total demand for energy to 

provide space heating and domestic hot water within commercial and industrial properties.  For the 

purpose of this analysis “Commercial and Industrial” includes schools, public buildings, hospitals and 

other non-domestic properties as defined by WWU’s current connection classification.    

Commercial properties have been segmented according to their rateable classification and those 

deemed as not requiring heat (e.g. football ground, beach huts and cash machines) have been excluded 

from the analysis. Demand for energy relating to manufacturing, processing etc. has been dealt with 

separately. Similar to domestic heat, this energy demand is determined by the number of commercial 

and industrial buildings, their requirement for heat and how this demand is met in terms of technology, 

fuel source and conversion efficiency.   

4.2.1 Headlines from scenario analysis 

The key outcomes of the scenario analysis for non-domestic heat are: 

➢ In all scenarios, the number of commercial and industrial properties requiring space heat 

increases by 24% from a baseline of 163,228 to 201,771. This increase is based on an analysis 

of development plans within the local authority and LEP areas. 

➢ Non-compliant scenarios (Steady Progression, Consumer Evolution) see the average annual 

heat demand per property fall to 84% of the baseline by 2035.  This is a result of a slowing 

trend of improvement in the existing stock along with a less ambitious improvement in the 

energy efficiency of new build properties (due to a lack of support for the policy and skills 

required to deliver nearly zero energy buildings). 

➢ Compliant scenarios (Community Renewables, Two Degrees, Hybrid Accelerator) see the 

average annual heat demand per commercial property fall to 69% of the baseline by 2035.  

There is a continued trend of efficiency improvement in all existing stock.  In addition, 

standards for new commercial properties are significantly improved, and levels of energy 

demand fall to support one of the Governments’ ‘Grand Challenge missions’ of at least halving 

energy use in new buildings by 2030. 

➢ The baseline analysis suggests that 46.9% of all commercial and industrial properties are 

currently served by gas boilers. Gas boilers continue to be a significant primary heat 

technology in all scenarios ranging from serving 35% of commercial properties in Community 

Renewables, to 49.6% in Steady Progression. 

➢ Heating technologies fuelled by electricity14 start from a baseline of serving 38% of commercial 

properties. In the compliant scenarios these technologies become the most common form of 

primary heating, serving 45-50% of commercial properties by 2035.  See Figure 44. 

➢ From a low baseline of serving 0.05% of properties ASHP see the largest increase in market 

share for heating technologies in four of the five scenarios, the exception being Steady 

Progression where air conditioning is ahead.  ASHP increase share of properties served by 

between 1% and 14%. 

➢ Other technologies seeing an increased uptake out to 2035 are ground and water sourced heat 

pumps, air conditioning, hybrid heat pumps and bio-LPG. 

 

14 Included here are all air-to-water systems including hybrids, air conditioning (air-to-air heat pumps) and direct 
electric heating. 
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4.2.2 Summary of the approach taken 

The method by which commercial and industrial heat has been assessed, is described in Figure 39: 

 

   

         

Figure 39: High level scenario assessment stages for commercial and industrial heat 

 

The following sections outline the detailed scenario projection results for commercial and industrial 

heat, as well as showing the geographical distribution into the GSAs for the WWU South West gas 

network area. 

More detail around the method, assumptions and references used to inform the commercial and 

industrial heat analysis, is outlined in Appendix 2 of the Technical Companion Document. 

  

(1) Established baseline data 

components (2010 – 2018) 

Number of existing properties 

Average heat demand trends in existing 

and new (MWh/property) 

Delivery technology types and % of 

dwellings served by each type in existing 

and new 

Rate at which existing appliances are 

replaced 

Conversion efficiency of each 

technology in existing and new 

(2) Produced scenario-aligned 

components (2019 – 2035) 

Assess potential future shifts in the 

identified baseline components for each 

scenario, giving consideration to: 

FES framework 

New build completions 

Changes in building regulations (Parts L, 

F, J) 

Trends in energy efficient retrofit for 

existing 

Potential policies aligned with certain 

scenarios (e.g. proposed ban of fossil 

fuel boilers in new build from 2025) 

 

(3) Calculation of scenario outputs 

Components used to calculate: 

Number of each technology type, by 

year, by scenario 

Total demand for heat and fuel, by 

technology type, by year, by scenario 

Total demand for each key fuel, year by 

scenario 

4) Geographically distributed into GSAs 

Distributed annual, scenario specific 

capacity into the 63 GSAs, using 

weighted distribution factors, such as: 

• Baseline distribution of existing C&I 

properties, including gas-heated, 

electric-heated and oil-heated 

• Proximity to the gas network 

• Urban or rural 
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4.2.3 Detailed results 

From a baseline annual demand of 9,282 GWh, the demand for energy from the gas network for 

commercial and industrial heat and hot water decreases in all scenarios.  Steady Progression sees the 

least reduction by 2035 at 1.3%, whilst the largest is seen in Community Renewables with a 25% 

reduction from the baseline to 6,933 GWh/year (Figure 40). The change in demand reflects trends in 

energy efficiency and a shift to low carbon and electricity-based heat technologies. 

 
Figure 40: Annual demand for energy from the gas network for commercial and industrial heat and hot water within the WWU 
South West gas network area, 2018 to 2035 

Number of properties and their demand for heat 

The number of commercial and industrial properties in the WWU South West gas network area has been 

modelled through analysis of non-domestic rateable properties15 combined with BEIS data for non-

domestic gas meters and WWU connections data. Historic data shows a steady increase in employment 

buildings, in the form of offices and industrial buildings, but a stagnation in commercial retail buildings, 

and this is reflected by local plan allocations.  

Recent years have shown total number of commercial properties in the WWU South West gas network 

area to be increasing by between 0.9% and 2.3% per year, displaying more variability than the 

equivalent domestic build rates, with a long-term average increase of ~1.5% per year. Using input from 

local development plan allocations, this trend has been projected forwards for the analysis timeframe, 

resulting in a 25% increase in commercial and industrial properties by 2035, compared to the 2018 

baseline. Within this figure properties classed as industrial represent 29.3% of the baseline non-

domestic property stock, and 27.4% of the 2035 stock. 

  

 

15 https://www.gov.uk/government/collections/non-domestic-rating-stock-of-properties-collection 

https://www.gov.uk/government/collections/non-domestic-rating-stock-of-properties-collection
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Figure 41: Projected number of commercial & industrial properties requiring heating within the WWU South West gas network 
area, 2018 to 2035 

As with domestic heat, this analysis has segmented commercial and industrial properties into two 

archetypes; ‘existing’ covering all properties constructed by the baseline year and ‘new’ covering all 

properties constructed 2019 -2035.  

Year by year modelling has been carried out for all new properties, allowing changes in efficiency 

standards and heating appliances to be modelled in detail. Two scenarios for changing efficiency of 

properties have been modelled as shown in Table 11 and applied across the five scenarios as shown in 

Figure 42. 

Table 11: Overview of the two commercial and industrial energy efficiency scenario assumptions 

Scenario Changes in existing non-domestic 
properties 

Changing standards in new build 

Community Renewables 

22% reduction in average 
demand of all properties by 2035 

90% reduction in average 
demand by 2035 

Two Degrees 

Hybrid Accelerator 

Consumer Evolution 10% reduction in average 
demand by 2035 

10% reduction in average 
demand by 2035 Steady Progression 

For clarity, Figure 42 shows the resulting average across all stock for the two efficiency scenarios that 

have been modelled, however the analysis carried out uses a shifting average for all existing properties 

and a construction year specific figure for new properties. 
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Figure 42: Changing demand for heat and hot water as an average across all commercial and industrial properties within the 
WWU South West LDZ, 2018 to 2035 

Technology trends 

Within the timescale of this analysis the number of properties served by gas boilers does not change 

dramatically, as shown in Figure 43.  However, the total demand for energy from the gas network shows 

significant potential to shift, depending on the scenario, as uptake of heat pump technology increases, 

as shown in Figure 44. 

 

Figure 43: Number of commercial properties served by gas boilers within the WWU South West gas LDZ, 2018 to 2035 

 

(WWU South West LDZ) 

(WWU South West LDZ) 
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Figure 44: Number of space heating appliances and resulting fuel consumption for space heat in non-domestic buildings within 
the WWU South West LDZ, 2018 to 2035  
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Much of this change is attributable to increasing use of heat pumps, significant deployment of hybrid 

heat pumps in the Hybrid Accelerator scenario results in a retained gas connection but much changed 

consumption profile in over 9,000 properties. 

 
Figure 45: Number of commercial and industrial properties served by gas hybrid heat pumps within the WWU South West LDZ, 
2018 to 2035 

A significant increase in the number of commercial properties using a heat pump as the primary heat 

source is seen in all scenarios, as shown in Table 12. Steady Progression sees the least change, as gas 

boiler numbers continue to increase. Air source heat pumps make up the majority of this increase, as 

either the sole appliance or as part of a hybrid system as these represent relatively low investment costs 

relative to other options.  

Table 12: Table of milestone scenario projections for commercial and industrial properties where a heat pump is the primary 
source of heat in the WWU South West gas network area. (This includes Air Source, Ground Source, Hybrid heat pumps) 

Scenario Baseline 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

208 

1,046 5,066 16,222 29,349 

Two Degrees 457 3,003 13,354 22,573 

Hybrid Accelerator 3,643 14,154 24,967 34,434 

Consumer Evolution 898 3,249 12,380 17,142 

Steady Progression 341 962 1,847 2,997 

(WWU South West LDZ) 
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The use of district heat networks sees limited growth in the non-compliant scenarios, making use 

predominantly of gas-fired plant in line with current data on pipeline and in-progress networks. In 

compliant scenarios, heat networks rely on either biomass or gas boilers, dependent on location. 

Existing gas fired heat networks (i.e. those commissioned up to 2025) do not transition to an alternative 

heat source within the timescale of this analysis, however it would be anticipated that a transition to 

low carbon sources would occur from the late 2030s onwards. See Figure 46 and Table 13. 

 

Figure 46: Changing number of commercial and industrial properties served by a district heat network within the WWU South 
West LDZ, 2018 to 2035 

 

Table 13: Table of milestone scenario projections for commercial and industrial space heating demand for energy delivered by 
the gas network in the WWU South West gas network area 

Scenario 
Baseline 2018 

(GWh) 
By 2020 
(GWh) 

By 2025 
(GWh) 

By 2030 
(GWh) 

By 2035 
(GWh) 

Community Renewables 

9,282 

8,917 8,306 7,762 6,933 

Two Degrees 9,034 8,685 8,107 7,573 

Hybrid Accelerator 8,907 8,284 7,790 7,229 

Consumer Evolution 9,073 8,867 8,822 8,762 

Steady Progression 9,105 8,988 9,054 9,166 

(WWU South West LDZ) 
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4.2.4 Geographical distribution 

Number of properties and their demand for heat 

Commercial and industrial properties in the WWU South West gas network area are distributed similarly 

to domestic properties (see Figure 47). As a result, a large proportion of commercial and industrial heat 

demand is centred on seven main areas: Plymouth, Torbay/Paignton, Exeter, Bristol, Swindon, 

Gloucester and Cheltenham. This continues throughout the projection period, with distribution of new 

build properties informed by local plans typically situated around these urban areas. The demand for 

heat from these non-domestic buildings is similarly concentrated, however, the average annual heat 

demand per commercial property is lower in these urban areas, due to the smaller sizes of urban 

commercial properties. 

 

Figure 47: Density of commercial and industrial properties in the WWU South West LDZ by GSA, as of 2018 

Technology trends 

Gas boilers are the most common commercial heat technology in the WWU South West gas network 

area (Figure 48). The distribution follows a similar pattern to domestic properties, with heavily on-gas 

areas through the ‘spine’ of the network area showing over 70% of commercial properties served by gas 

boilers. Under Steady Progression it is expected that this trend continues, with gas boilers serving an 

increasing proportion of commercial buildings in all GSAs. Conversely, the Community Renewables 

scenario shows a trend away from gas boilers towards low carbon heating technologies, with less than 

60% of commercial properties served by a gas boiler in the majority of GSAs.  

Heat pumps become an increasingly disruptive commercial heating technology in the compliant 

scenarios, with Community Renewables and Hybrid Accelerator having over 10% of properties with 

heat pump (excluding air conditioning) in almost all GSAs by 2035 (Figure 49). This is a reflection on the 

high proportions of commercial properties served by either direct electric heating or oil in every GSA, 

greater than domestic properties, both of which are prime candidates for conversion to a more efficient 

and lower carbon heat pump. Higher levels of uptake are seen in urban areas and heavily off-gas areas 

under all three scenarios; urban areas, as a result of lower annual heat demands, and naturally in off-gas 

areas due to the lack of gas-fuelled alternatives. In the Steady Progression and Consumer Evolution 

scenarios, it is expected that the uptake of heat pumps is consistently low across the network area, 

reflecting a lack of encouragement for heat pumps at a national level under non-compliant scenarios. 
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Figure 48: Proportions of commercial properties heated by a gas boiler in 2035 in WWU South West LDZ, by scenario and GSA 
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Figure 49: Proportions of commercial properties heated by a heat pump (air source, ground source or hybrid, not including air 
conditioning units) in 2035 in the WWU South West LDZ, by scenario and GSA 
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4.3 Gas fired power generation 

The scope of gas fired power generation scenario analysis has focused on gas distribution network 

connected generation plant whose primary purpose is electricity generation for grid export. 

These sites are identified within the WWU connection database as industrial power generation plants 

whose gas supply is Daily Metered (DM).  

Due to some ‘behind the meter’ gas generators acting as back-up, (such as those installed for standby 

use in a hospital or water treatment works, for example), being associated to other existing commercial 

or industrial gas connections, these have not been specifically included in the growth analysis for this 

element. Instances of behind-the-meter generation operating commercial or flexible operation have 

been included in the pipeline and projection assessments. 

Gas fired generation has been sub divided into the following gas generation technology classes: 

• Combined Cycle Gas Turbines (CCGT)  

• Open Cycle Gas Turbined (OCGT) 

• Gas reciprocating engines 

Feedback received during the stakeholder engagement workshops suggests that these technology 

classes will have different market growth prospects under different scenarios. This is also reflected in 

the National Grid 2018 FES16 which suggests that, by 2035: 

• The removal of all 422 MW of the current UK decentralised CCGT capacity in 3 out of 4 scenarios 

• A wide range of outcomes for decentralised OCGT capacity, ranging from a 33% reduction in the 

Community Renewables scenario to a 55% increase in the Consumer Evolution scenario 

• A major increase in decentralised gas reciprocating engine capacity across all 4 scenarios, 

ranging from a 406% increase in Two Degrees to a 1,821% increase in Community Renewables. 

The analysis of gas generation technologies considers the baseline and future location of individual sites, 

their installed electrical capacity in MWe, their generation capacity factor, their annual electricity 

generation and equivalent demand for energy from the gas network.  

Energy demand for other classes of generating plant including ‘behind the meter’ smaller backup 

generators (such as those installed for standby use in a hospital or water treatment works), that are 

typically Non-Daily Metered (NDM), are included within analysis of section 4.4. There is some overlap 

here and there could potentially be a new emerging class of small gas generation, replacing diesel 

generators, whose purpose may be both to provide back-up and self-consumption power with 

occasional grid export. 

  

 

16 See National Grid FES 2018 data workbook, ES1 ‘Electricity Supply data table’ worksheet: 
http://fes.nationalgrid.com/media/1366/2018-fes-charts-v2_as-published.xlsx 

http://fes.nationalgrid.com/media/1366/2018-fes-charts-v2_as-published.xlsx
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4.3.1 Headlines from scenario analysis 
The outcome of the scenario analysis for gas fired power generation shows the following: 

➢ There are 13 operational gas fired electricity generation sites operating in the WWU South West 

LDZ, totalling 305 MWe of installed capacity with an average capacity of 23 MWe. A breakdown 

of the proportions of generation technologies in this baseline is shown in Table 14. 

➢ There are 35 sites in the near-term pipeline totalling 347 MWe, all of which are reciprocating 

engines with a smaller average capacity of 10 MWe. A varying amount of these sites (and thus 

their capacity) have been modelled to go through to connection under different scenarios in 

different years, based on the assessment logic outlined in Appendix 3 of the Technical 

Companion Document. 

➢ Installed capacity on the WWU South West LDZ grows in four out of the five scenarios out to 

2035. The largest growth in capacity is seen in Consumer Evolution with 659 MWe by 2035 (a 

growth of 354 MWe). There is a reduction under Steady Progression to 277 MWe by 2035 (a 

reduction of 28 MWe). The full scenario outcomes are shown in Table 16. 

➢ The wide range of installed gas fired power capacity (MWe) reflects the uncertain business 

model currently facing small scale flexible generators. These uncertainties include potential 

regulatory changes affecting gas and electricity network charging, the potential for the next 

generation of large-scale electricity generating technologies, and other assets such as energy 

storage, offering lower costs and greater flexibility. 

➢ The annual capacity factors17 were notably different for CCGT, OCGT and reciprocating engine 

technologies. Using actual metered gas flow data, where available, capacity factors ranged from 

2.5% for OCGT18 and 12% for reciprocating in 2018. 

➢ Scenario projections for capacity factors for these technologies (sourced from the FES data 

workbook) varied significantly out to 2035, with the capacity factor for CCGT/OCGT going as low 

as 0.1% in Two Degrees and 1.6% in Consumer Evolution. These considerably low capacity 

factors can be attributed to the potential that gas turbines may not compete with quicker start-

up reciprocating engines. Also, from feedback gained at the engagement workshops, there is 

the potential that some CCGT/OCGT sites may look to diversify and install a second generating 

technology behind the same connection point, such as battery storage. 

➢ The capacity factor for gas fired reciprocating engine sites varied between 7.4% in Community 

Renewables to 22% in Two Degrees. 

➢ Demand for gas energy from power generation peaks in 2025 in all scenarios, the highest peak 

being 1,475 GWh of gas energy in Consumer Evolution, generating 669 GWh of electricity. 

➢ Annual demand for gas for power generation then reduces in all scenarios between 2025 and 

2035, to 809 GWh in Community Renewables and 1,124 GWh in Two Degrees by 2035. This 

reduction reflects an increasing shift towards “peak” and standby power supply as other forms 

of flexibility come online. 

A summary of the overall scenario outcomes in 2035 for gas fired electricity generation is outlined in 

Table 15, showing installed capacity (MWe), annual generation output (MWh) and resultant annual 

energy demand from gas (MWh).  

 

17 Defined as the average percentage of a site’s power capacity that they are generating at, across a given year.  
Also see Glossary in the Technical Companion Document. 
18 No data was available for the 1 connected CCGT site in the SW area 



June 19  54 

Table 14: Breakdown of the 2018 baseline gas fired power generation in the WWU South West gas network area 

Technology Number of Sites Capacity MWe % of Capacity 

CCGT 1 10 3% 

OCGT 3 101 33% 

Gas reciprocating engines 9 194 64% 

Total 13 305 100% 

 

Table 15: Gas fired power generation in the WWU South West gas network area under each scenario by 2035 

 

  

  Resultant scenario outcomes by 2035 

Scenario 
Generation 

Technology 

Capacity 

(MWe) 

Generation 

(MWh) 

Energy demand 

for gas (MWh) 

Community Renewables 

CCGT 0 0 0 

OCGT 0 0 0 

Reciprocating Engines 556 404,872 809,744 

Total 556 404,872 809,744 

Two Degrees 

CCGT 0 0 0 

OCGT 101 648 1,080 

Reciprocating Engines 294 561,300 1,122,599 

Total 395 561,947 1,123,679 

Hybrid Accelerator 

CCGT 10 334 557 

OCGT 6 201 334 

Reciprocating Engines 413 558,750 1,117,501 

Total 429 559,285 1,118,392 

Steady Progression 

CCGT 10 1,171 1,952 

OCGT 0 0 0 

Reciprocating Engines 267 465,768 931,536 

Total 277 467,939 933,487 

Consumer Evolution 

CCGT 0 0 0 

OCGT 101 14,401 24,002 

Reciprocating Engines 558 492,626 985,251 

Total 659 507,027 1,009,253 
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4.3.2 Summary of the approach taken 

The method by which gas fired generation has been assessed, is described in Figure 50. 

         

 

        

 

         

Figure 50: High level scenario assessment stages for gas fired electricity generation 

 

More detail around the method, assumptions and references used to inform the gas fired electricity 

generation analysis, is outlined in Appendix 3 of the Technical Companion Document. 

 

 

 

(1) Established 2018 capacity baseline 

Reviewed installed power capacity 

(MWe) and analysed historic annual 

gas usage data (MWh). Correlated 

with electricity network connection 

data. 

(2)  2019-2025 capacity pipeline 

Reviewed not-yet-connected pipeline sites 

for planning and Capacity Market (CM) 

activity, assigning capacity to connect (or not) 

and in which year, for each scenario, based 

on the allocation logic outlined in Appendix 3 

(4) Equated to generation output 

Assessed actual gas flow data for 

existing sites to determine 2018 

capacity factors for CCGT, OCGT and 

reciprocating engines. Derived capacity 

factors for decentralised CCGT, OCGT 

and engines in each scenario, for each 

year 2025 to 2035. Interpolated 

capacity factors between 2019 and 

2025. Annual generation calculated. 

(3) Projected growth in capacity to 2035 

Reviewed WWU South West gas distribution 

network proportion of the GB FES gas fired 

power projections. Assessed the comparative 

growth/reduction of CCGT, OCGT and 

reciprocating engines. Applied scenario 

specific percentage change to 2026 totals, 

decommissioning actual CCGT and OCGT sites 

in some scenarios and projecting scenario 

specific growth of reciprocating engines, 

building on the known pipeline. 

(5) Converted to annual gas demand 

Projecting conversion efficiency of 

OCGT and reciprocating engines in 

milestone years and interpolated to 

determine annual figures. Resultantly 

equated annual generation to scenario 

specific annual gas demand to 2035. 

6) Geographically distributed into GSAs 

Distributed annual, scenario specific capacity 

into the 63 GSAs, using weighted distribution 

factors, such as: 

• Location of existing connected assets 

• Proximity to power and gas networks 

• Active Network Management zones 

• Location of Capacity Market bid activity 
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4.3.3 Detailed results 

The location of the current operational gas fired generation sites and the near-term pipeline of potential 

developments in the WWU South West gas network area, is shown in Figure 51. 

 

Figure 51: Map of existing and potential gas fired power generation sites connected to the WWU South West gas network 

The results of the scenario analysis from 2018 to 2035 for gas fired power generation capacity are 

outlined in Figure 52 and Table 16. 

4.3.4 Growth in installed generation capacity 

 
Figure 52: Scenario projections for gas fired power capacity (MWe) on the WWU South West gas network, 2018 to 2035 
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Table 16: Table of milestone scenario projections for gas fired power generation capacity on the WWU South West gas network 

Scenario 
Baseline 2018 

(MWe) 
By 2020 
(MWe) 

By 2025 
(MWe) 

By 2030 
(MWe) 

By 2035 
(MWe) 

Community Renewables 

305 

432 611 591 556 

Two Degrees 395 462 437 395 

Hybrid Accelerator 432 520 477 429 

Consumer Evolution 432 611 637 659 

Steady Progression 305 462 380 277 

 

When assessing the 347 MWe pipeline, the modelling allocated which projects and thus capacity were to 

go through to connection and operation and the year in which they might come online for each of the 

scenarios. This was primarily based on an assessment of planning activity and Capacity Market activity. 

Appendix 3 in the Technical Companion Document outlines the logic chain that was applied to each 

pipeline project and under which scenario each project was taken forward and when. 

These results show growth in capacity in all five scenarios across the analysis period, but only four out of 

the five scenarios see a net increase in capacity by 2035. The largest increase in capacity is seen in 

Consumer Evolution, with a 116% increase from the baseline to 659 MWe by 2035. This is primarily due 

to the significant growth in the need for short duration, high power output flexible generation in this 

scenario in the FES, building on a strong pipeline of connection enquiries WWU has received. 

The lowest capacity is seen in Steady Progression, with a 9% reduction from the baseline to 277 MWe 

by 2035. This is primarily due to the projected decommissioning of many of the existing CCGT and OCGT 

plant on the distribution network, due to their inability to compete with ramping rates of reciprocating 

engines, as well as a notably lower need for additional flexible generation in this scenario. 
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4.3.5 Growth in annual electricity generation and annual gas demand 

A baseline assessment of current electricity generation, and the resulting capacity factor estimates, were 

made by analysis of (6 months) gas flow logger data to generation sites, installed capacity and 

benchmark generation conversion estimates averaged by technology.  

Future electricity generation projections have been disaggregated from the National Grid FES 2018 

projections for GB. These projections are therefore high level and do not represent the potential 

operation of specific assets in the South West. A notable feature of the baseline assessment, which is 

also strongly reflected in the National Grid FES 2018 projections, is the comparatively low levels of 

generation, and therefore very low implied capacity factors for distribution connected gas generation. 

This is especially true of OCGT plant.  

Table 17: Table of milestone scenario projections for capacity factors for OCGT assets on the WWU South West gas network 

Scenario Baseline 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

2.5% 

2.4% 3% 1.2% 0.7% 

Two Degrees 2.2% 1.4% 0.4% 0.1% 

Hybrid Accelerator 2.3% 2.2% 0.8% 0.4% 

Consumer Evolution 2.4% 2.9% 3.4% 1.6% 

Steady Progression 2.4% 2.9% 2.6% 1.3% 

Table 18: Table of milestone scenario projections for capacity factors for reciprocating engine assets on the WWU South West 
gas network 

Scenario Baseline 2018 By 2020 By 2025 By 2030 By 2035 

Community Renewables 

12% 

12% 12% 9% 7% 

Two Degrees 14% 20% 20% 22% 

Hybrid Accelerator 13% 16% 15% 15% 

Consumer Evolution 13% 13% 10% 9% 

Steady Progression 14% 19% 20% 20% 

 

Table 19: Table of milestone scenario projections for annual electricity generation from gas on the WWU South West gas 
network 

Scenario Baseline 2018 
(GWh) 

By 2020 
(GWh) 

By 2025 
(GWh) 

By 2030 
(GWh) 

By 2035 
(GWh) 

Community Renewables 

218 

421 624 461 405 

Two Degrees 392 622 590 562 

Hybrid Accelerator 447 639 569 559 

Consumer Evolution 428 669 553 507 

Steady Progression 267 636 552 467 
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Figure 53: Scenario projections for annual electricity generation from gas fired power on the WWU South West gas network, 
2018 to 2035 

 

In order to convert annual electricity generation to estimated annual gas demand, the analysis used 

conversion efficiencies for both CCGT/OCGT and reciprocating engine assets. These conversion 

efficiencies are the same across all five scenarios, but increase over time, reflecting technology 

improvements for both gas turbines and reciprocating engines19. 

Table 20: Table of milestone conversion efficiencies for gas generation technologies used in all scenarios 

Generating Technology Baseline 2018 By 2020 By 2025 By 2030 By 2035 

CCGT20 and OCGT assets 45% 48% 55% 58% 60% 

Reciprocating engines 40% 41% 45% 48% 50% 

 

19 References used include BEIS Digest of UK Energy Statistics (DUKES) 2018 and the Sandbag Coal to Clean report: 
https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes#2018 
https://sandbag.org.uk/project/coal-to-clean/ 
20 Note: There is only one CCGT asset in the analysis 

https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes#2018
https://sandbag.org.uk/project/coal-to-clean/
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Figure 54: Scenario projections for annual energy demand on the WWU South West gas network from electricity generation, 
2018 to 2035 

 

These scenario projections show growth in network gas demand for power generation in all five 

scenarios across the analysis period, with annual generation and demand for gas flexible in 2025.  

The main trends that the scenarios describe can be summarised as: 

1. There is an increase in distributed gas generation and therefore gas energy demand that peaks 

around 2025 as flexible gas generation plays an increasing role within the energy system and 

then reduces over time as other forms of flexibility including storage, interconnectors and 

potentially the next generation of more flexible CCGT or modular nuclear assets come on line. 

2. Gas reciprocating engine projects appear to have a clear opportunity to increase over OCGT 

plants due to their lower cost, smaller and modular scale and efficiency. This is a trend that was 

confirmed during the stakeholder engagement events. 

3. Depending on the scenario, higher capacity does not necessarily mean higher generation. Two 

Degrees for example has a lower level of installed power capacity by 2035 (see Figure 52), yet 

has the highest annual electricity generation and therefore demand for gas by 2035. This reflects 

the role that distributed gas generation could play in Two Degrees as a highly centralised and 

high decarbonisation scenario. 
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The low capacity factors shown in the latter years of the assessment in Table 17 and Table 18, especially 

for OCGT plant, suggest a commercial environment that enables gas fired generation to operate very 

infrequently. This is already a feature of generation from existing distribution plant in the baseline data. 

The very low capacity factor for less efficient OCGT plant suggests that they will be reduced to the role 

of providing flexible capacity during extreme peak price and imbalance periods. Their continued role 

within the energy system would then rely on:  

• Significantly generous incentives for gas generation to be sat on standby, akin to premium 

availability/retainer payments under the Capacity Market 

• Extremely high, short duration peaks in gas prices, coupled with severe restrictions and 

standards on emissions from site such as gas fired generating stations. 

Feedback gained from the stakeholder engagement workshops (discussed in more detail in the Technical 

Companion Document) suggested that it would be very unlikely that OCGT gas generation sites would be 

financially viable to operate under such infrequent and low annual generation output. It is more likely 

that these sites would be mothballed, decommissioned or augmented to house a secondary generation 

technology on site to share the connection capacity. Examples given of hybrid sites such as these were 

gas generators co-located with solid state battery systems. Even with these examples of hybrid 

technology power generation sites, <10 hours a year operation seems relatively challenging to justify as 

a viable business model. 

The outlook for gas reciprocating engines would appear to be more positive, despite lower conversion 

efficiencies, due to their lower cost and quick response times. A specific point made at the workshops 

was that their more modular scalability meant that they were the preferred technology to provide peak 

loads at smaller scale, specifically below 20 MW. 

For all distributed generation there are however a number of uncertainties that could impact future 

growth. These include regulatory changes such as the future of electricity and gas network charging, 

competition from other forms of flexibility, cannibalisation of higher value revenue streams such as grid 

services and future support through mechanisms such as the capacity market. Planning issues in the era 

of increased emissions concern may also become a significant factor. 
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4.3.6 Geographical distribution 

As gas fired power generation sites represent large point sources of demand, a granular distribution of 

gas fired power capacity is key for both internal WWU operational modelling and external engagement.  

For the scenario analysis, projections have been distributed to 63 separate GSAs. This allows projections 

to be aggregated to linepack zone or local authority granularity or packaged up to approximately 

represent other geographical areas covered by the WWU South West gas network. 

The capacity of existing gas fired power generation and the pipeline of plants with a connection 

application has been allocated to GSAs according to their location. Projected capacity growth beyond 

the pipeline has been distributed to GSAs using the Regen Distributor Model based on GSA 

characterisation and attributes to define the likelihood of a GSA hosting gas fired power. These 

attributes include: 

• Existing locations of gas fired power station sites 

• Planned locations of pipeline developments 

• Proximity to the WWU gas distribution network 

• Proximity to the electricity distribution network 

• Land classified as urban areas 

• Active Network Management zones 

These attributes, and the weightings of them, are informed by previous Regen work for electricity 

DNOs21, stakeholder engagement workshops, and existing baseline and pipeline distribution. The exact 

weighting of these attributes will depend on the year and scenario, based on the underlying 

assumptions of the National Grid FES. In addition, projected decommissions of OCGT and CCGT assets in 

some scenarios leads to step-change capacity reduction in some GSAs during the projection years. 

The six maps in Figure 55 show the resultant distribution of gas fired power generation capacity (MWe) 

in 2018 and the proposed distribution of the five generation scenario capacity outcomes in 2035. The 

more centralised Steady Progression and Two Degrees scenarios shows limited gas fired power capacity 

being developed beyond existing baseline and pipeline sites currently in development. The geographic 

distribution of gas fired power capacity in these scenarios naturally display a similar distribution to the 

2018 baseline: a relatively low capacity limited primarily to major urban areas. 

In the decentralised Community Renewables and Consumer Evolution scenarios, with high growth of 

distribution connected gas fired flexible plant capacity in pipeline and projection years, the distribution 

remains focussed around city GSAs, but with a wider distribution to some of the lesser urban areas. 

  

 

21 See Western Power Distribution - Distribution Future Energy Scenarios :A generation and demand study 
Technology growth scenarios to 2032 

file:///C:/Users/jhaynes/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/MKTYGALO/Distribution%20Future%20Energy%20Scenarios
file:///C:/Users/jhaynes/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/MKTYGALO/Distribution%20Future%20Energy%20Scenarios
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Figure 55: Projected geographical distribution of gas fired power capacity on the WWU South West gas network in 2018 and 
2035, under each scenario 
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4.4 Other gas fired industrial processes 

In addition to daily metered (DM) customers for electricity generation, WWU currently serves a number 

of larger gas customers with relatively high levels of demand used to support industrial processes. 

Nationally, gas demand for industrial processes has steadily decreased over the last decade, reducing by 

24.3% between 2007 and 201722. 

There are currently 60 non-power generation DM industrial sites on the WWU South West distribution 

network with a baseline annual gas demand of 2,743 GWh. For the purpose of this analysis it has been 

assumed that the number and location of DM sites will remain constant through the assessment period. 

There will however continue to be energy efficiency improvements which will vary by scenario. 

 

4.4.1 Headlines from scenario analysis 

➢ There are 60 non-power generation daily metered industrial sites on the WWU South West 

distribution network, with a baseline annual gas demand of 2,743 GWh 

➢ A small amount of demand reduction has been applied in every scenario, from 3.9% by 2035 

under Steady Progression to 10.0% under Community Renewables 

 

4.4.2 Summary of the approach taken 

The method by which other gas fired industrial processes have been assessed is described in Figure 56: 

         

 

        

Figure 56: High level scenario assessment stages for other gas fired industrial processes 

 

 

22 https://www.gov.uk/government/statistics/energy-consumption-in-the-uk 

(1) Established 2018 demand baseline 

Reviewed hourly demand data from 

WWU to ascertain the expected 

annual demand in 2018 for each DM 

site, correlated to NTS total 2018 DM 

demand for the WWU South West 

LDZ. 

(2) Breakdown of demand by sector 

DM sites are investigated and classified by 

sector and demand type. Examples include 

gas fired power, high temperature processes, 

food and drink manufacture etc. Gas fired 

power is removed from this analysis.  

(4) Projections by scenario 

Projection of demand, as a proportion 

of 2018 baseline demand. As the WWU 

South West breakdown of industrial 

demand is not egregiously different to 

that of the UK, projections are broadly 

aligned with the National Grid FES. 

 

(3) Comparison of WWU South West to UK 

The annual demand of each broad scale 

demand type in the WWU South West gas 

network area is compared to a similar 

classification of industrial gas demand for the 

UK, through ECUK data. 

https://www.gov.uk/government/statistics/energy-consumption-in-the-uk
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4.4.3 Detailed results 

The location and current gas demand of the existing, operational daily metered industrial sites on the 

WWU South West network is shown in Figure 57. Figure 58 shows the results of the scenario analysis 

from 2018 to 2035 for daily metered industrial gas demand. 

 

 

 

Figure 57: Distribution and modelled 2018 demand of daily metered gas customers on the WWU South West gas network 

 

 

 

Figure 58: Projected energy demand on the WWU South West gas network for other gas fired industrial processes from 2018 to 
2035, by scenario.  
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The results show a limited decrease in gas demand for DM industrial processes under every scenario, 

with a minimum decrease of 108 GWh (3.9% of 2018 baseline demand) under Steady Progression, and a 

maximum decrease of 274 GWh (10.0% of 2018 baseline demand) under Community Renewables. This 

reflects the nature of large-scale gas consumption for industrial processes, where decreases in demand 

are the result of supplementary improvements in heat delivery efficiency and heat recovery, as 

opportunities to switch to other fuels are limited. The results reflect National Grid FES trajectories for 

industrial gas demand, adjusted to reflect the limited scope of significant demand reduction particularly 

in process heat.  

The scenario analysis to 2035 has not included a more disruptive outcome whereby natural gas could be 

replaced by an alternative fuel such as hydrogen. This is a possibility using hydrogen manufactured by 

electrolysis using renewable electricity generation and has been identified by a number of South West 

LEPs as part of their energy strategy. 
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4.5 Gas fuelled vehicles and electric vehicles 

Transport is expected to undergo a radical transformation in the coming decades with a wholesale shift 

from petrol and diesel fuelled vehicles to alternative low carbon and low emission vehicles. 

Cars, light goods vehicles (LGVs), smaller Heavy Goods Vehicles (HGVs) and buses used in urban areas 

are expected to see electric drives (rather than internal combustion engines) become the primary new 

motive technology. However, for larger HGVs, agricultural and construction vehicles, marine transport 

and potentially some classes of buses, other fuels could be adopted to drive internal combustion 

engines.  Alternative vehicle fuels could include fuels such as natural gas, biogas and/or hydrogen. 

The scenario analysis of the changing demand for energy for transport has used the Regen Regional 

Transport Model to disaggregate the national transport growth projections contained in the FES 2018 

dataset, in order to create a transport growth projection for the WWU South West gas network area. 

The resulting scenario projections provide annual and cumulative growth projections by vehicle and fuel 

type including cars, LGVs, vans, HGVs, motorcycles, buses and coaches. Fuel types include full battery 

electric, hybrid electric, diesel, petrol, hydrogen, biogas and Compressed Natural Gas (CNG). 

The full model allows the distribution of the number of vehicles (by type) and mileage to the level of 

local authority. In order to maintain the scope of this assessment to focus on elements that will have 

material impact on WWU’s long term network planning, only those vehicle types and vehicle fuel 

categories that have the potential to be a noteworthy source of new demand for energy from the gas 

network have been considered. 

Therefore, for the purposes of this assessment, the following vehicle types have been analysed: 

• Electric Vehicles (EVs) 

• Compressed Natural Gas (CNG) and/or biogas fuelled buses and HGVs 

• Hydrogen fuelled buses and HGVs 

CNG and biogas buses and HGV vehicles have been assessed as one category of vehicle as, at this stage it 

is very difficult to split out their growth projections, and it is very likely that vehicles will adopt a duel 

fuel approach and may in fact use a blend of gases 

The increase in numbers of EVs23 is expected to result in a significant increase in electricity demand. EVs 

have therefore featured as a key growth driver in the analysis that Regen has undertaken for WPD and 

other electricity DNOs, when undertaking scenario assessments for electricity network licence areas24. 

The growth in electricity demand for transport will have an indirect impact on the demand for gas fired 

power generation discussed in Section 4.3. In particular, if EV electricity demand results in an increase in 

peak demand and/or demand volatility at a national or local level, then the opportunity for flexible 

plants such as gas reciprocating engines may be increased. Conversely if EV demand is better managed 

using smart charging technology then this may be better able to make use of off-peak electricity 

generation and therefore contribute to overall network balancing. In some scenarios the energy storage 

potential of EVs may become a source of flexibility using vehicle-to-grid or vehicle-to-home technology. 

 

23 Regen’s modelling in 2018 concluded that 2 million battery EVs could be sold in 2035, equating to 85% of new 
vehicles being sold in the UK. See Harnessing the Electric Vehicle Revolution, April 2018: 
https://www.regen.co.uk/publications/harnessing-the-electric-vehicle-revolution/ 
24 See Section 1 of Regen’s latest WPD scenarios assessment, Distribution Future Energy Scenarios – A generation 
and demand study technology growth scenarios to 2032, South West licence area, July 2018: 
https://www.regen.co.uk/wp-content/uploads/Distributed-generation-demand-and-storage-study-South-West-
2018.pdf 

https://www.regen.co.uk/publications/harnessing-the-electric-vehicle-revolution/
https://www.regen.co.uk/wp-content/uploads/Distributed-generation-demand-and-storage-study-South-West-2018.pdf
https://www.regen.co.uk/wp-content/uploads/Distributed-generation-demand-and-storage-study-South-West-2018.pdf
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There is therefore some uncertainty about the long-term impacts of an increased uptake of EVs on the 

demand for electricity and for gas fired generation. This is reflected in the wide range of scenario 

outcomes presented in section 4.3. 

Annual scenario projections for the uptake of EVs have been produced for the whole WWU South West 

gas network area to 2035. These results have however not been geographically distributed to GSAs, as 

the impact of EVs on gas fired power is not geographically linked to a GSA level. 

 

4.5.1 Headlines from scenario analysis 

The key outcomes of the scenario analysis for CNG/biogas and hydrogen fuelled vehicles is as follows: 

➢ There are currently only 480 gas and hydrogen fuelled HGVs and 43 gas and hydrogen fuelled 

buses registered in the WWU South West gas network area. It is worth noting that demand for 

CNG/biogas within a given region will not just be determined by the numbers of vehicles 

registered but also by the number of vehicles refuelling within the region.    

➢ There is a moderate increase in the uptake of gas and hydrogen fuelled HGVs in all scenarios. 

The largest growth in the uptake of these vehicle types is seen in Two Degrees with 15,031 

registered vehicles by 2035. The lowest growth in the uptake of these vehicle types is seen in 

Consumer Evolution with 5,589 registered vehicles by 2035. 

➢ There is similarly moderate growth in the uptake of gas and hydrogen fuelled buses in all 

scenarios. The largest increase in the uptake of these vehicle types is seen in Two Degrees 

with 3,461 registered vehicles by 2035. The lowest increase in the uptake of these vehicle 

types is seen in Steady Progression with 1,707 registered vehicles by 2035. 

➢ The geographical distribution of these vehicles is concentrated around urbanised areas with 

nearby gas network infrastructure. The most active GSA for these types of vehicles is in the 

‘Northern Linepack Zone – South Gloucestershire Council’ GSA. 

The key outcomes of the scenario analysis for EVs is as follows: 

➢ There are currently 19,196 EVs registered in the WWU South West gas network area, equating 

to an estimated annual electricity demand of 18.6 GWh. 

➢ There is significant growth in the uptake of EVs across all scenarios. The largest growth in EV 

uptake is seen in Community Renewables with 2,198,153 EVs registered by 2035 in the WWU 

South West gas network area, equating to an 11,451% increase. The lowest growth (which still 

equates to a c.4,000% increase) is seen in Consumer Evolution, with 767,102 EVs registered by 

2035 in the WWU South West gas network area. This results in an equivalent annual electricity 

demand range of 4,076 GWh and 1,441 GWh within 2035 respectively. 
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4.5.2 Summary of the approach taken 

The Regen Transport Model uses a number of variables to project future growth scenarios; however, the 

main variables are: 

• The Scale Factor, which is based on the current level of transport activity within the region 

measured in vehicles registered and annual mileage.  

• The Uptake Factor, which is a measure of the current propensity to adopt EVs and gas vehicles, 

based on the rate of uptake to date. 

The determination for both factors for the WWU South West gas network area is based on Department 

for Transport vehicle registration data for 2018, categorised by local authority. Both these factors have 

then been altered over time to reflect different regional variances and factors that could potentially 

influence the rate of uptake of EVs, natural gas, biogas and hydrogen vehicles.  

More information about the process to model vehicle uptake is outlined in Appendix 4 of the Technical 

Companion Document. 

4.5.3 Detailed results 

Baseline position 

The baseline analysis of transport activity25 shows that 9% of all GB registered vehicles and 9.2% of the 

GB miles driven are in the WWU South West gas network area. With 19,196 EV vehicles registered, the 

WWU South West area has seen a slightly higher uptake of EVs to date when compared to the national 

average. There are currently very few CNG, biogas and hydrogen HGVs and buses registered in GB, with 

only 5,692 to date. As of 2018, 480 of these (8%) are registered in the WWU South West area, 

suggesting a slightly lower uptake of natural gas fuelled vehicles when compared to the national 

average. 

Future transport trends and potential growth of EVs and gas fuelled vehicles 

Overall the scenario projections for EV and Ultra Low Emission Vehicles in FES 2018 are higher than in 

previous FES scenario analysis. This reflects a significant shift towards higher EV adoption supported by 

UK government’s commitment to ban sales of diesel and petrol vehicles from 2040, the policy initiatives 

set out in the Road to Zero strategy paper26, plus the ongoing pressure to reduce emissions which is 

being driven by cities and other stakeholders.  

Although the current proportion of EVs is still quite low at less than 2% of all vehicles, growth rates for 

the uptake of EVs have begun to increase and the consensus across analysts and government 

departments is that EVs will dominate the market for cars. The outstanding question is whether this 

transformation will happen very quickly over the next decade (as outlined in the Two Degrees, 

Community Renewables and Hybrid Accelerator scenarios), or more slowly out to 2035 (as outlined in 

the Steady Progression and Consumer Evolution scenarios). 

The technology solution for HGVs, buses and coaches is less certain. Electric batteries will certainly play 

a notable role, and there are a number of electric buses already in fleets both in the UK and overseas, 

but cases have also been made for hydrogen vehicles, biogas and potentially CNG.  

 

25 See Department for Transport (DfT) Vehicle Licencing statistics and mileage data from Q4 2018: 
https://www.gov.uk/government/statistics/vehicle-licensing-statistics-2018 
26 See Office for Low Emission Vehicles ‘Road to Zero Strategy’ paper, July 2018: 
https://www.gov.uk/government/publications/reducing-emissions-from-road-transport-road-to-zero-strategy 

https://www.gov.uk/government/statistics/vehicle-licensing-statistics-2018
https://www.gov.uk/government/publications/reducing-emissions-from-road-transport-road-to-zero-strategy
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The role that CNG could play is based on its lower NOx emissions and its potentially lower CO2 

emissions. Government analysis, presented in the Road to Zero strategy27 has suggested that the CO2 

reduction case is still to be evidenced and that a period of technology development, including the 

development of more efficient CNG engines is required.  

The UK Government Road to Zero 2018 strategy document recognises the potential of CNG vehicles as a 

road transport solution but highlights a number of issues and challenges that are to be overcome. In 

particular the report highlights that while “Natural gas typically has lower greenhouse gas emissions per 

unit of energy than petrol or diesel. However, gas vehicles tend to have relatively inefficient engines 

(when compared to diesel) which affects the overall greenhouse gas impact of a gas vehicle.”  

The analysis conducted as part of the strategy development suggested that current HGVs using CNG or 

LNG may have a carbon footprint between 4% and 20% higher than an equivalent diesel vehicle. While 

for buses in an urban or mixed urban drive cycle the greenhouse gas emissions may be 12-24% higher.28 

The paper acknowledges however that gas powered vehicle efficiencies are improving, and that the 

industry is claiming that the newest most efficient vehicles can now deliver greenhouse gas emission 

savings of 15%. The paper suggests that more technology development and evidence gathering is now 

needed. 

The Committee on Climate Change has also argued that by the late 2030s29, all new HGVs and buses sold 

must be zero emission. In the meantime, they have suggested that natural gas HGVs are best suited for 

long duty cycles with continuous speeds, so long-haul motorway journeys, and not urban transport, are 

likely to represent the largest opportunity for reduced emissions. They also argue that natural gas 

refuelling infrastructure should connect to the grid where there are minimal energy losses from 

compressing the gas to refuel vehicles using the high and intermediate pressure distribution networks.  

There is therefore uncertainty regarding the long-term growth for CNG vehicles and resulting demand 

for gas. There is however a potential scenario where CNG does play a significant role for larger HGVs 

(and other specialist vehicles) associated with long haul transport.  This would tend to support the case 

for a relatively small number of fuelling stations at major transport hubs connected to the gas network.   

WWU is already seeing interest for such fuelling stations and has received grid connection 

applications/agreements for three sites within the South West. These are located in Swindon, Plymouth 

and Bristol. 

The FES 2018 suggests that under the Community Renewables scenario there could be 243,130 natural 

gas fuelled vehicles operating across GB by 2035. 

EV and gas vehicle projection results 

• Gas/biogas and hydrogen HGVs in the WWU South West LDZ, see Table 21 and Figure 59. 

• Gas/biogas and hydrogen buses in the WWU South West LDZ, see Table 22 and Figure 60. 

• EV registrations (assumed to be mainly cars) in the WWU South West LDZ, see Table 23 and 

Figure 61. 
  

 

27 See Office for Low Emission Vehicles ‘Road to Zero Strategy’ paper, July 2018: 
https://www.gov.uk/government/publications/reducing-emissions-from-road-transport-road-to-zero-strategy 
28 UK Government Road to Zero  Industrial Strategy Paper Page 126  
29 See CCC report, Net Zero – The UK’s contribution to stopping global warming, May 2019: 
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/ 

https://www.gov.uk/government/publications/reducing-emissions-from-road-transport-road-to-zero-strategy
http://data.parliament.uk/DepositedPapers/Files/DEP2018-0683/The_Road_to_Zero.pdf
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/
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Table 21: Table of milestone projections for gas, biogas and hydrogen fuelled HGVs in the WWU South West gas network area 

Scenario Baseline 2018 
(#) 

By 2020 
(#) 

By 2025 
(#) 

By 2030 
(#) 

By 2035 
(#) 

Community Renewables 

480 

1,432 4,361 8,303 13,997 

Two Degrees 1,473 4,628 8,920 15,031 

Hybrid Accelerator 1,453 4,495 8,612 14,514 

Consumer Evolution 959 2,367 3,913 5,589 

Steady Progression 977 2,367 3,914 5,590 

 

 

Figure 59: Scenario projections for the number of gas, biogas and hydrogen fuelled HGVs in the WWU South West LDZ 
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Table 22: Table of milestone projections for gas, biogas and hydrogen fuelled buses in the WWU South West gas network area 

Scenario Baseline 2018 
(#) 

By 2020 
(#) 

By 2025 
(#) 

By 2030 
(#) 

By 2035 
(#) 

Community Renewables 

43 

76 288 1,047 3,396 

Two Degrees 75 287 1,050 3,461 

Hybrid Accelerator 76 288 1,049 3,429 

Consumer Evolution 68 210 629 1,720 

Steady Progression 68 198 627 1,707 

 

 

 

Figure 60: Scenario projections for the number of gas, biogas and hydrogen fuelled buses in the WWU South West LDZ 
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Table 23: Table of milestone projections for EVs in the WWU South West gas network area 

Scenario Baseline 2018 
(#) 

By 2020 
(#) 

By 2025 
(#) 

By 2030 
(#) 

By 2035 
(#) 

Community Renewables 

19,196 

88,805 385,324 1,037,817 2,198,153 

Two Degrees 78,023 336,562 986,496 2,163,712 

Hybrid Accelerator 83,414 360,943 1,012,157 2,180,933 

Consumer Evolution 33,515 100,977 284,659 767,102 

Steady Progression 33,198 100,814 290,883 789,251 

 

 

Figure 61: Scenario projections for the number of Electric Vehicles in the WWU South West gas LDZ 

 

The Regen Regional Transport Model converts vehicle number projections for gas/biogas, hydrogen and 

electricity types into annual mileage projections and resultantly annual fuel demand. 

The annual vehicle energy demand on the WWU South West gas distribution network is shown in Table 

24 and Figure 62. 
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Table 24: Table of milestone projections for annual energy demand from gas fuelled vehicles in the WWU South West gas 
network area 

Scenario Baseline 2018 
(GWh) 

By 2020 
(GWh) 

By 2025 
(GWh) 

By 2030 
(GWh) 

By 2035 
(GWh) 

Community Renewables 

5.6 

188 526 957 1,537 

Two Degrees 192 558 1,028 1,659 

Hybrid Accelerator 190 542 992 1,597 

Consumer Evolution 129 290 474 701 

Steady Progression 129 290 474 701 

 

 

 

Figure 62: Scenario projections for the annual energy demand on the WWU South West gas distribution network from gas 
fuelled vehicles 

 

  

(WWU South West LDZ) 
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4.5.4 Geographical distribution 

HGVs and buses/coaches, the gas fuelled vehicles distributed in this analysis, are currently fuelled near-

exclusively by petroleum fuels. In every scenario, a number of these vehicles are expected to be 

replaced by vehicles fuelled by gas delivered by the WWU South West gas distribution network. 

Naturally, distribution of this gas demand is predicated on the distribution of existing petroleum HGVs 

and buses/coaches, with the additional constraint of gas network proximity. As a result, the spatial 

distribution of the overall WWU South West level projections do not overly vary by scenario. 

HGVs are distributed using the following GSA factors: 

• Existing baseline of gas HGV fuelling sites 

• Major roads (motorways and low-numbered A-roads) proximal to the gas distribution network 

• HGV registrations 

• Large urban areas 

The resultant distribution of gas fuelled HGVs (Figure 63) shows a high volume of energy demand around 

the urban areas in the north of the licence area, centred around Bristol, Swindon, Gloucester and 

Cheltenham. The heavily on-gas areas around the M5 motorway, between Bristol and Exeter, also show 

significant levels of demand. In the south west of the network area, the demand for gas for vehicles in 

Cornwall reflects the size of the GSA, in addition to the large number of HGV registrations in the county. 

Buses and coaches are distributed using the following GSA factors: 

• Existing baseline of gas bus fuelling sites 

• Number of urban households 

• Major roads (motorways and low-numbered A-roads) proximal to the gas distribution network 

• Bus registrations 

The resultant distribution of gas fuelled buses and coaches (Figure 64) reflects the current distribution of 

petroleum buses and coaches, with epicentres of demand in Bristol, Swindon and Plymouth, and a 

sizeable demand in Cornwall as the largest GSA. In the non-compliant scenarios, gas vehicles are 

dominantly restricted to these three areas. In the compliant scenarios, gas fuelled buses and coaches are 

more widespread and in greater numbers, with many on-gas GSAs in the centre of the network area 

showing some gas demand, in the order of 2-5 GWh per year. The urban areas around Bristol, including 

Gloucester and Cheltenham, are concentrated sources of demand, up to 10 GWh per year in each GSA. 
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Figure 63: Annual energy demand for gas fuelled HGVs in 2018 and 2035, by GSA and scenario 
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Figure 64: Annual energy demand for gas fuelled buses and coaches in 2018 and 2035, by GSA and scenario 
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4.6 Green gas supply 

Whilst the gas blend in the WWU South West gas network area is currently comprised mainly of natural 

gas, fed from the National Transmission System (NTS), there has been a slowly increasing proportion of 

biomethane that is being injected into the distribution networks, from commercial operators and 

injection sites. In the WWU South West gas network area, there are currently 18 biomethane injection 

sites connected to the network with a combined injection capacity of 13,550 scm/h (operating at an 

estimated 35% average injection rate30). 

All sites currently connected to the network are injecting biomethane produced from a variety of waste, 

food, and agricultural feedstocks using anaerobic digestion. There are currently no bio-synthetic natural 

gas (bio-SNG)31 sites connected and although there have been a number of projects proposed there are 

currently no firm projects with connections in the pipeline. For the purpose of this assessment all biogas, 

AD and bio-SNG supply sources of biomethane have been treated together under the broad heading of 

Green Gas.  

A number of different feedstocks have been considered, though not separated out as sub-categories for 

projection. Feedstocks are considered as a resource driven growth factor (as described in the Phase 1 

Inception & Scoping Report), but also for geographical distribution. Feedstocks considered include 

agricultural and farm wastes, energy crops, sewage, food waste and waste wood. 

The analysis of the development of green gas for injection into the network has considered the number 

and distribution of individual projects/injection sites, their booked gas injection capacity (scm/h) and 

their future injection rates (%), to estimate the potential annual injection volume (both in scm and 

MWh) and the resultant proportion of the overall gas demand/volume that could become green gas. 

Introducing more green gas injection brings challenges for WWU and their network operation 

management. In locations where increasing volumes of green gas are entering the system and the 

demand for gas reduces or develops a ‘peaky’ profile (due to an uptake in gas power generation 

discussed 4.3), network pressure could begin to reach unprecedented levels.  

WWU and other gas network operators are already looking into potential solutions32 to mitigate and 

address the impacts of more biomethane entry connections, such as: 

• Smart pressure control of the network 

• Compression from the network to a higher-pressure tier 

• Gas storage solutions 

An additional complication in the analysis of Green Gas injection, is that some of the same biomethane 

could be used for a wide variety of other purposes, including: 

• Direct use for heat in heat networks 

• Use as a transport fuel  

• Used to fuel electricity generation 

The volume of Green Gas injection could therefore vary considerably over time (annually, seasonally and 

hourly), depending on the relative business case and revenue streams driving Green Gas production. 

 

30 Injection rate is defined in the section 4.6.3 and Table 26 
31 Bio Substitute Natural Gas (BioSNG) which is biomethane usually produced with gasification of municipal solid 

waste (MSW), or other solid sources using methanation this converts gas from biomass gasification into methane. 
32 See collaborative NIA project between Cadent and WWU, project OptiNet: 
https://www.smarternetworks.org/project/nia_wwu_052/documents 

https://www.smarternetworks.org/project/nia_wwu_052/documents
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The scope of this assessment does not include an analysis of potential feedstocks for biomethane in the 

South West. Reference has however been made to the national biomethane feedstock analysis 

conducted by Cadent33 and to the high percentage of agriculture output (especially from livestock) in the 

WWU South West gas network area. A separate assessment to assess the feedstock availability in the 

South West and Wales would be valuable. 

4.6.1 Headlines from scenario analysis 

The outcome of scenario analysis for green gas injection shows the following: 

➢ Green Gas was identified in the stakeholder engagement workshops and in regional energy 

strategies as a significant opportunity for the South West economy and agricultural sector 

➢ There are currently 18 connected green gas injection sites across the WWU South West gas 

distribution network, totalling 16,450 scm/h of booked injection capacity, at an average of 914 

scm/h. 

➢ The feedstocks fuelling these connected sites is dominated by energy crops (51%), with 

sewage sludge (22%), food waste (21%) and animal waste (6%) making up the remaining sites. 

➢ The volume of green gas entering the WWU South West gas distribution network in 2018 was 

537 GWh, equating to 1.4% of the total energy delivered over that period. This proportion is 

notably higher than the national average of 0.4%. 

➢ Five of the baseline sites, (totally 2,900 scm/h and 18% of baseline capacity), are connected 

but not currently injecting. These are however aiming to commence injecting within the next 

1-4 years. 

➢ There are eight sites in the connection pipeline totalling 6,300 scm/h of booked capacity, at a 

smaller average capacity of 788 scm/h per site. All of these projects are assumed to come 

online, in varying years, in every scenario. 

➢ There is an increase in green gas injection, in terms of both capacity and green gas volume, in 

all scenarios. 

➢ The largest capacity growth by 2035 is seen in Community Renewables with a 267% increase 

from the 2018 operational baseline, to 62 sites totalling 49,750 scm/h. The lowest growth is 

seen in Steady Progression with a 96% increase from 2018 baseline, to 31 sites totalling 26,500 

scm/h. 

➢ The highest annual volume of green gas by 2035 is seen in Community Renewables with 2,967 

GWh, equating to 16.4% of overall WWU South West gas distribution network energy demand 

in 2035. The lowest annual volume of green gas by 2035 is seen in Steady Progression with 

1,494 GWh, equating to 5.9% of overall WWU South West gas distribution network energy 

demand in 2035. 

➢ It is estimated that in the high and low growth scenarios, green gas volumes would require 

between 5.4% (in a Steady Progression scenario) and 10.7% (in a Community Renewables 

scenario) of the estimated total GB potential feedstocks for biomethane production from 

anaerobic digestion available in 2035.  

 

33 Data sourced from Cadent Gas’ Renewable gas potential in the UK study completed in 2017: 
https://cadentgas.com/innovation/projects/the-future-role-of-gas 

https://cadentgas.com/innovation/projects/the-future-role-of-gas
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4.6.2 Summary of the approach taken 

The method by which green gas injection has been assessed is described in   

Figure 65: 

         

 

        

 

          

Figure 65: High level scenario assessment stages for green gas injection 

 

(1) Established 2018 capacity baseline 

Reviewed installed and operational 

injection capacity (scm/h) up to 2018. 

Correlated connections with BEIS RHI 

and ADBA biogas map data.  

Reviewed annual green gas flow data 

for each site to establish current 

injection rates (%).  

Calculated proportion of gas demand 

that is green gas in 2018 (%). 

(2) Established 2019-2025 pipeline 

Reviewed accepted network entry pipeline 

RHI, planning activity and dialogue with 

developers, assigning capacity in varying 

years across the scenarios. Modelled 

connected non-flowing sites to come online 

between 2019 and 2022.  

Added more sites in the near-term out to 

2023 to reflect enhanced food waste 

collection policies. 

(4) Equated to green gas volumes 

Referenced the existing injection rates 

established in stage 1, RHI estimated 

injection rates over the first two years 

of operation and the projected 

capacity figures calculated in stage 3. 

Established a ‘within year’ injection 

rate for capacity connecting in each 

year, in each scenario. Resultantly 

calculated annual green gas volume in 

scm and MWh in each scenario to 

2035. 

(3) Projected growth out to 2035 

Reviewed UK average proportion of gas that 

is green gas up to 2018 and compared this to 

WWU South West gas distribution network 

percentages established in stage 1. Analysed 

the UK annual proportion of green gas in 

each FES scenario out to 2035 and the 

incremental increase in milestone years. 

Derived an equivalent number of projects and 

capacity, using typical 750 smc/h capacity, to 

meet the expected capacity at each milestone 

year, to 2035, for each scenario. 

(5) Equated proportion of gas demand 

and assessed feedstock availability 

Used WWU proportion of FES gas 

demand figures to 2035 and the 

calculated green gas volume from 

stage 4, to determine the proportion 

of gas demand that is met by green 

gas production. Calculated available 

UK biomethane from AD in 2035 and 

compared to the 2035 results seen in 

stage 4 as a percentage. 

6) Geographically distributed into GSAs 

Distributed annual, scenario specific green 

gas injection capacity into the 63 GSAs, using 

weighted distribution factors, such as: 

• Location of existing connected assets 

• Proximity to gas networks 

• Rural and urban land classifications 
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4.6.3 Detailed results 

The location of the current operational green gas injection sites and the near-term pipeline of potential 

developments in the WWU South West network, is shown in Figure 66. 

 

Figure 66: Map of existing and potential green gas injection sites connected to the WWU South West gas network 

 

The results of the scenario analysis from 2018 to 2035 for green gas injection capacity is outlined in 

Figure 67 and Table 25. 

 

Figure 67: Scenario projections for green gas injection capacity (scm/h) on the WWU South West gas network, 2018 to 2035 
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Table 25: Table of milestone scenario projections for green gas injection capacity (scm/h) for the WWU South West gas 
distribution network 

Scenario Baseline 2018 
(scm/h) 

By 2020 
(scm/h) 

By 2025 
(scm/h) 

By 2030 
(scm/h) 

By 2035 
(scm/h) 

Community Renewables 

13,550 

19,000 28,000 40,000 49,750 

Two Degrees 18,250 28,000 35,500 42,250 

Hybrid Accelerator 19,000 28,000 37,750 46,000 

Consumer Evolution 17,650 25,000 33,250 36,250 

Steady Progression 17,650 22,750 25,000 26,500 

These results show growth in both the number of green gas injection sites and resultant injection 

capacity across all scenarios by 2035. The most capacity is seen in Community Renewables, with a 267% 

increase from the baseline, equating to an increase from 18 projects to 62 projects by 2035. This is 

primarily due to Community Renewables being a scenario where distributed and decarbonised solutions 

are highest of all the scenarios. Injecting green gas into the gas distribution network is a prime example 

of a technology area meeting this scenario outcome. This level of growth in the development can be 

attributed to strong policy support, connection potential, commercial viability and feedstock availability 

for green gas digestion and injection sites. 

The least capacity is seen in Steady Progression, with a 96% increase from the baseline, equating to an 

increase from 18 projects to 31 projects by 2035. This is primarily due to Steady Progression reflecting a 

scenario where there is minimal policy or subsidy support beyond the closure of the current RHI 

programme. This results in a small number of projects coming online post-pipeline, potentially capturing 

the value in other ways, such as low-cost feedstock, gate fees to dispose of waste and/or targeting 

optimised, low cost site locations for the few new injection sites that are built between 2026 and 2035. 

In order to establish the volume of green gas being injected by the projected scenario capacity out to 

2035, gas flow data for the existing operational sites was analysed, giving a significant range of injection 

rates though steadily increasing on average across all connected sites, see Table 26. 

Table 26: Table of historic green gas injection capacity and average injection rates in the WWU South West gas distribution 
network, 2015-2018 

 
2015 2016 2017 2018 

Connected capacity 7,900 scm/h 9,300 scm/h 12,250 scm/h 13,550 scm/h 

Average injection rate 17% 31% 32% 35% 

In consultation with experts at WWU and feedback gained from the green gas roundtables at both 

stakeholder engagement workshops, there is significant potential for injection rates to increase and 

improve for new projects moving forward.  

In the short term an increase in injection volume, and therefore average injection rates, is expected as 

existing site operators (including those that have not begun injection) begin to make greater use of their 

connected capacity. In the longer term the analysis modelling has assumed that average injection rates 

for existing and new sites will continue to increase as the availability for feedstocks increase and 

supported by government policy measures to support green gas injection combined with the necessary 

network infrastructure investment made by network operators.   
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The modelling therefore assumes a three-year ramp-up of injection rates for new all new connecting 
injection sites from 40% in year 1, 70% in year 2 and 80% from year 3 onwards. This ramp-up rate is 
consistent with the biomethane production factors used to estimate budgets in RHI tariff guarantees by 
BEIS34 (Figure 68). 

A caveat to this generally positive outlook for network injection is the potential that biomethane is used 
for other purposes such as direct/district heating, power generation and transport. 
 

 
Figure 68: Extract of in-year injection rates used to model green gas injection figures 

The highest growth in green gas equivalent energy35 entering the network is seen in Community 

Renewables, with a 553% increase in annual green gas energy from the 2018 baseline. This represents 

an estimated 16.4% of WWU’s total gas network energy supply in 2035 in this scenario36. The lowest 

growth is seen in Steady Progression, with a 278% increase in annual green gas energy from the 2018 

baseline. This represents an estimated 8% of WWU’s total gas energy supply in 2035 in this scenario. 

Table 27: Table of milestone scenario projections for annual green gas injection for the WWU South West gas distribution 
network 

Scenario 
Baseline 

2018 (GWh) 
By 2020 
(GWh) 

By 2025 
(GWh) 

By 2030 
(GWh) 

By 2035 
(GWh) 

Community Renewables 

537 

815 1,578 2,234 2,967 

Two Degrees 770 1,571 2,157 2,660 

Hybrid Accelerator 815 1,578 2,241 2,827 

Consumer Evolution 748 1,317 1,934 2,192 

Steady Progression 748 1,151 1,361 1,494 

 

34 See BEIS RHI Budget Caps report, Feb 2019, Table 5: RHI_budget_cap_publication_data_to_end_of_February_2019.pdf 
35 From combining the scenario projections for injection capacity and the proposed injection rates, scenario 
projections for annual green gas volumes were produced, in scm. Using a conversion calculation (referencing a 
Calorific Value of 37.4), these figures were then converted into GWh of energy. 
36 Referencing the total demand on the WWU South West gas network modelled in this assessment in 2035 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/795517/RHI_budget_cap_publication_data_to_end_of_February_2019.pdf
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The volumes of green gas entering WWU’s network in every scenario will result in operational 

challenges around pressure management in specific parts of the network in Devon and Cornwall, as 

discussed in section 4.6. 

 

Figure 69: Scenario projections for annual green gas (GWh) injected into the WWU South West gas network, 2018 to 2035 

As a benchmark to assess the feasibility of the potential growth in green gas out to 2035 see in Figure 

69, the data were compared to national green gas feedstock availability37. The results of the highest, 

middle and lowest annual green gas projections in 2035 were compared to the total UK biomethane 

potential from anaerobic digestion (AD) in the same year. This data was interpolated using the 2030 and 

2040 figures produced in the Cadent dataset. The results were as follows: 

• The 2,967 GWh seen in 2035 in Community Renewables equates to 10.7% of the total UK 

biomethane potential from AD. 

• The 2,192 GWh seen in 2035 in Consumer Evolution, equates to 7.9% of the total UK 

biomethane potential from AD. 

• The 1,494 GWh seen in 2035 in Steady Progression, equates to 5.4% of the total UK biomethane 

potential from AD. 

No specific assessment of South West feedstocks has been made as part of this assessment and a full 

feedstock feasibility study would be required to validate the feasibility of the growth projections, 

however at a high level and based on stakeholder feedback the amount of biomethane required does 

not seem unfeasible given the proportion of the UK land space, agricultural land and population that the 

WWU South West gas network area covers38. More detail around the method, assumptions and 

references used to inform the Green Gas injection analysis, is given in Appendix 5 of the Technical 

Companion Document. 

 

37 Data sourced from Cadent Gas’ Renewable gas potential in the UK study completed in 2017: 
https://cadentgas.com/innovation/projects/the-future-role-of-gas 
38 93% of WWU South West gas network area land is classed as agricultural land, compared to the England and 
Wales average of 86.8%. The WWU South West area also hosts 15% of all agricultural land in England and Wales 
(Analysis of Natural England data). 

https://cadentgas.com/innovation/projects/the-future-role-of-gas
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4.6.4 Geographical distribution 

The growing historic baseline and strong pipeline of expected connections suggests green gas injection 

will be an increasingly important aspect of network management (blending and pressure management) 

in future years. A key part of this management will relate to the location and rate of injection, especially 

the risk that high volumes of green gas injection into a pressure management area could outstrip offtake 

during periods of low demand. For the purposes of modelling, the distribution of green gas injection to 

the level of GSA has been based on the location of existing and the proposed pipeline of injection sites 

and using the Regen Distributor Model. Evidence for predicted future green gas injection sites has been 

collated from a variety of sources: 

• The baseline and pipeline site locations reveal the current distribution: mainly rural farmland 

areas but supplemented by sewage and food waste sites located closer to populous areas.  

• Evidence gathered from engagement events regarding potential for co-digestion and waste-

based policy drivers, alongside the farm-orientated baseline and pipeline, suggest that future 

green gas sites will be located in a mix of urban and rural areas.  

• An obvious geographic constraint is the proximity of the WWU South West network, with 

transportation of feedstocks more than a few miles greatly reducing the feasibility of a 

prospective green gas injection site (Figure 70). 

To distribute the green gas projections to GSA level, the existing baseline and pipeline, arable land, 

urban population and proximity to the WWU South West gas distribution network have been utilised. 

The results shown in Figure 71 illustrate the distribution of green gas injection in 2035 under each of the 

five scenarios, compared to the 2018 baseline position. The non-compliant and more centralised Steady 

Progression scenario shows the least green gas, with distribution restricted mainly to existing and 

expected connections. The Community Renewables scenario displays a proliferation of green gas sites 

across a wide range of GSAs, with many sites and high availability of farm waste, sewage, food waste 

and landfill feedstocks resulting in a broad distribution of sites across the WWU South West network. In 

the Community Renewables and Hybrid Accelerator scenarios, the high levels of green gas in some 

areas of the network may require management to disperse injected volumes to other areas of the 

network, during periods of low demand.

 

Figure 70: Map of agricultural and urban land within 5 km of the WWU South West LDZ, indicating potential feedstock areas for 
green gas production 
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Figure 71: Projected distribution of green gas injection capacity in the WWU South West LDZ in 2035, under all scenarios 
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4.7 Hydrogen 

The analysis of hydrogen for heat has considered two potential form of hydrogen use: 

• Hydrogen blending – injection of low levels of hydrogen within the existing gas network. 

• Hydrogen networks – creation of specific hydrogen networks supplying 100% hydrogen. 

The method of hydrogen manufacture has not been assessed. Within the South West region production 

of hydrogen is more likely to come from electrolysis (‘Green Hydrogen’) using low cost renewable 

electricity but this is uncertain. Given the distance to major gas terminals and access to potential carbon 

storage sites, production using steam methane reformation with CCS is less likely within the assessment 

timeframe. 

Hydrogen is therefore unlikely to be a major source of heat energy within the South West network area 

within the timeframe of the assessment. It could however become a major fuel source for transport and 

in the longer term for heat.  

4.7.1 Hydrogen blending 

There is no projected hydrogen blending within the distribution gas network in any of the four National 

Grid FES 2018 scenarios by 2035.  

In the Hybrid Accelerator scenario, a modest amount of low-carbon hydrogen blending is projected 

within a limited number of urban GSAs within the South West distribution network. 

In this scenario, up to 10% blending by volume (up to 3% by energy) has been projected in Bristol, 

Swindon and Gloucester GSAs, mirroring the potential areas for hydrogen conversion detailed within the 

H21 North of England project39.  This scenario anticipates the deployment of some hydrogen compliant 

infrastructure in major urban areas leading to a more widespread hydrogen pathway post-2035.  

In terms of total energy, this level of local injection represents ~0.5% of the total energy delivered by the 

WWU South West distribution network in 2035, in the Hybrid Accelerator scenario. 

 
Figure 72: Blended hydrogen delivered by the WWU South West gas distribution network out to 2035 under Hybrid Accelerator 

 

 

39 H21 North of England report, detailing timeframes for conversion of major urban areas to hydrogen networks: 
https://northerngasnetworks.co.uk/h21-noe/H21-NoE-23Nov18-v1.0.pdf 

https://northerngasnetworks.co.uk/h21-noe/H21-NoE-23Nov18-v1.0.pdf
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4.7.2 Hydrogen networks 

Networks of 100% low-carbon hydrogen replacing the existing mains gas network could become a 

significant technology for the decarbonisation of heat, as explored in the Two Degrees FES scenario in 

the period beyond 2030.  

The timeframe outlined by the H21 project envisages a region-by-region conversion to hydrogen 

networks starting with the North of England from 2028 to 2034, and the South Wales and South West 

major urban areas undergoing conversion in 2036 to 203740.  

Therefore, the WWU South West gas network area analysis has not projected to contain any significant 

hydrogen networks under any of the five scenarios, in the assessment timeframe of 2018 to 2035.  

4.7.3 Demand for gas for Steam Methane Reformation (SMR) 

Production of hydrogen through steam methane reformation is a potential source of mains gas demand 

in the WWU South West gas network area. There are two elements to gas demand for SMR; small-scale 

hydrogen production for chemical processes, and large-scale hydrogen production for 100% hydrogen 

gas networks. As detailed in section 4.7.2, hydrogen networks would not be expected within the area 

until beyond the timeframe of assessment; additionally, based on the H21 project, hydrogen would most 

likely be produced from imported ammonia.  

Small-scale operation of SMR for chemical processes is assumed to be included within the demand 

projections of commercial and industrial gas demand.  

 

4.8 Unconventional natural gas supply 

Unconventional sources of natural gas, such as shale gas and coal bed methane, have potential to inject 

into the WWU gas distribution network. There are currently no unconventional natural gas connections 

on the WWU South West gas distribution network. 

In terms of potential future supply, no unconventional natural gas injection connections have been 

projected under any of the five scenarios, within the timescale of the analysis. While there are three 

active Petroleum Exploration and Development Licences (PEDLs) in the WWU South West area around 

Somerset41, the lack of evidenced resource assessment, planning activity or firm customer connection 

enquiry suggests that it is unlikely that distribution-level injection will result from these PEDLs in the 

WWU South West gas network area, under any scenario within the assessment timeframe to 2035. 

 

 

40 H21 North of England report, detailing timeframes for conversion of major urban areas to hydrogen networks: 
https://northerngasnetworks.co.uk/h21-noe/H21-NoE-23Nov18-v1.0.pdf 
41 Oil & Gas Authority – Onshore Oil and Gas Activity: 
https://ogauthority.maps.arcgis.com/apps/webappviewer/index.html?id=29c31fa4b00248418e545d222e57ddaa  

https://northerngasnetworks.co.uk/h21-noe/H21-NoE-23Nov18-v1.0.pdf
https://ogauthority.maps.arcgis.com/apps/webappviewer/index.html?id=29c31fa4b00248418e545d222e57ddaa

