
 
Neuadd y Sir 
Y Rhadyr 
Brynbuga 
NP15 1GA 
 
 

County Hall 
Rhadyr 

Usk 
NP15 1GA 

 
Tuesday, 9 September 2025 

 
Dear Councillor 

CABINET 
 

You are requested to attend a Cabinet meeting to be held at Steve Greenslade Room, 
County Hall, Usk on Wednesday, 17th September, 2025, at 4.30 pm. 
 
 

AGENDA 
 
1.   Apologies for Absence 

 
 

2.   Declarations of Interest 
 

 

3.   HOUSING SUPPORT GRANT FUTURE PROGRAMME 
 

Division/Wards Affected: All 
 
Purpose: To seek approval in respect of the proposed approach to reviewing 
and reconfiguring of the Housing Support Grant (HSG) programme, to ensure 
that it meets identified and future housing support needs. 

 
Author: Ian Bakewell, Strategic Housing Manager 
 
Contact Details: ianbakewell@monmouthshire.gov.uk  
 

1 - 32 

4.   MONMOUTHSHIRE LOCAL AREA ENERGY PLAN 
 

Division/Wards Affected: All 
 
Purpose: To seek endorsement of the Local Area Energy Plan prepared by ARUP. 
 
Author: Debra Hill-Howells Chief Officer Infrastructure 
 
Contact Details: debrahill-howells@monmouthshire.gov.uk 
 

33 - 344 

5.   COUNTY OF SANCTUARY STRATEGY 
 
Division/Wards Affected: All 
 
Purpose: To seek approval of a County of Sanctuary Strategy which is one of the 
requirements of the process of becoming an accredited Council of Sanctuary in line 
with a commitment in the Community and Corporate Plan and a motion passed by 

345 - 380 

Public Document Pack



 

 

Council. 
 
Author: Matthew Gatehouse, Chief Officer – People, Performance and Partnerships 
 
Contact Details: matthewgatehouse@monmouthshire.gov.uk 
 

6.   REAL LIVING WAGE ACCREDITATION 
 

Division/Wards Affected: All 
 
Purpose: To seek approval for the Authority to commit to becoming an accredited 
Real Living Wage Employer; ensuring that those in our supply chains are paid a wage 
that recognises the true cost of living. 
 
Authors: Matthew Gatehouse, Chief Officer: People, Performance and 
Partnerships 
Philippa Green, Head of HR 

 
Contact Details: matthewgatehouse@monmouthshire.gov.uk  
philippagreen@monmouthshire.gov.uk  
 
 

381 - 400 

 
 
Yours sincerely, 
 
 
Paul Matthews 
Chief Executive 

mailto:matthewgatehouse@monmouthshire.gov.uk
mailto:philippagreen@monmouthshire.gov.uk


 

 

 
 

CABINET PORTFOLIOS 

County 
Councillor 

Area of Responsibility Ward 

Mary Ann 
Brocklesby 
 

Leader 

Lead Officers – Paul Matthews, Matthew Gatehouse, 

Peter Davies, Will Mclean 

 

Whole Authority Strategy and Direction 

Whole authority performance review and evaluation, 

including DDAT 

Relationships with Welsh Government, UK Government 

and local government associations 

Regional Relationships including CJCs. PSBs and cross 

boarder  

Emergency Planning 

Llanelly  
 

Paul Griffiths 
 

Cabinet Member for Planning and Economic 

Development Deputy Leader  

Lead Officers – Will McLean, Craig O’Connor 

 

Economic Strategy 

Skills and Employment 

Replacement Local Development Plan 

Placemaking and the development of market and 

affordable housing 

Placemaking and Transforming Towns 

Car parking and civil parking enforcement 

Development Management 

Building Control 

Chepstow Castle & 
Larkfield 

Ben Callard 
 

Cabinet Member for Resources 

Lead Officers – Peter Davies, Matt Gatehouse 

 

Finance including MTFP and annual budget cycle 

Revenue and Benefits 

Human resources, payroll, health and safety 

Land and buildings  

Property maintenance and management  

Strategic procurement 
 

Llanfoist & Govilon 

Laura Wright Cabinet Member for Education  

Lead Officers – Will McLean, Ian Saunders  

 

Early Years Education  

All age statutory education 

Additional learning needs/inclusion 

Post 16 and adult education 

School standards and improvement  

Grofield 



 

 

Community learning 

Sustainable communities for learning Programme 

Youth service  

School transport 
 

Ian Chandler 

 

Cabinet Member for Social Care, Safeguarding and 

Accessible Health Services 

Lead Officer – Jane Rodgers  

 

Children’s services  

Fostering & adoption  

Youth Offending service  

Adult services  

Whole authority safeguarding (children and adults)  

Disabilities  

Mental health 

Wellbeing 

Relationships with health providers and access to health 
provision  
 

Llantilio Crossenny 

Catrin Maby Cabinet Member for Climate Change and the 

Environment 

Lead Officers – Debra Hill-Howells, Craig O’Connor, Ian 
Saunders 
 
Decarbonisation 
Transport Planning 
Highways and MCC Fleet 
Waste management, street care, litter, public spaces 
and parks 
Pavements and Back lanes 
Flood Alleviation 
Green Infrastructure, Biodiversity and River health 
 

Drybridge 

Angela Sandles 

 

Cabinet Member for Equalities and Engagement 

Lead Officers – Matthew Gatehouse, Ian Saunders, 

Jane Rogers, James Williams 

 

Community development, inequality and poverty (health, 

income, nutrition, disadvantage, discrimination, isolation 

and cost of living crisis) 

Citizen engagement and democracy promotion including 

working with voluntary organisations 

Citizen experience - community hubs, contact centre, 

and customer service and registrars, communications, 

public relations and marketing 

Leisure centres, play and sport 

Public conveniences 

Electoral Services and constitution review 

Ethics and standards 

Welsh Language 
Trading Standards, Environmental Health, Public 
Protection, and Licencing 

Magor East with 
Undy 



 

 

Sara Burch 

 

Cabinet Member for Rural Affairs, Housing & 

Tourism 

Lead Officers – Craig O’Connor, Ian Saunders 

 

Local Food production and consumption, including 

agroforestry and local horticulture 

Homelessness, Temporary accommodation, private 

sector housing, (empty homes leasing schemes, home 

improvement loans, disabled facilities grants and 

adaptive technology),  

Allocation of social housing 

Broadband connectivity 

Active Travel 

Countryside Access and Rights of Way 

Tourism Development and Cultural Services 

 

Cantref 

 



 

 

Aims and Values of Monmouthshire County Council 
 
Our purpose 
 
To become a zero-carbon county, supporting well-being, health and dignity for everyone at 

every stage of life. 

 
Objectives we are working towards 
 

 Fair place to live where the effects of inequality and poverty have been reduced; 

 Green place to live and work with reduced carbon emissions and making a 

positive contribution to addressing the climate and nature emergency;  

 Thriving and ambitious place, where there are vibrant town centres and where 

businesses can grow and develop  

 Safe place to live where people have a home where they feel secure in;  

 Connected place where people feel part of a community and are valued;  

 Learning place where everybody has the opportunity to reach their potential          

 

Our Values 
 
Openness. We are open and honest. People have the chance to get involved in decisions 

that affect them, tell us what matters and do things for themselves/their communities. If we 

cannot do something to help, we’ll say so; if it will take a while to get the answer we’ll explain 

why; if we can’t answer immediately we’ll try to connect you to the people who can help – 

building trust and engagement is a key foundation. 

Fairness. We provide fair chances, to help people and communities thrive. If something 

does not seem fair, we will listen and help explain why. We will always try to treat everyone 

fairly and consistently. We cannot always make everyone happy, but will commit to listening 

and explaining why we did what we did.  

Flexibility. We will continue to change and be flexible to enable delivery of the most 

effective and efficient services. This means a genuine commitment to working with everyone 

to embrace new ways of working. 

Teamwork. We will work with you and our partners to support and inspire everyone to get 

involved so we can achieve great things together. We don’t see ourselves as the ‘fixers’ or 

problem-solvers, but we will make the best of the ideas, assets and resources available to 

make sure we do the things that most positively impact our people and places. 

Kindness: We will show kindness to all those we work with putting the importance of 

relationships and the connections we have with one another at the heart of all interactions. 
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1. PURPOSE 

1.1 To seek approval in respect of the proposed approach to reviewing and reconfiguring 
of the Housing Support Grant (HSG) programme, to ensure that it meets identified and 
future housing support needs. 

 
2.  RECOMMENDATIONS: 
2.1 To approve the proposed approach to reviewing the Housing Support Grant 

Programme, acknowledging its importance in preventing and supporting 
homelessness. 

 
2.2 To keep elected members updated via People Scrutiny Committee and Members 

Seminars, as appropriate.  
 
3. KEY ISSUES: 

What is Housing Support? 

3.1 The purpose of Housing Support is to support vulnerable people to have the capability, 
independence, skills and confidence to access and/or maintain a stable and suitable 
home. A key aim is to help prevent homelessness and contribute towards Welsh 
Government’s vision of homelessness being rare, brief and un-repeated.   To do this, 
Housing Support is about tackling the root cause of homelessness and assisting 
people to remain in their accommodation for longer and with developing 
independence. Housing Support is absolutely critical in Monmouthshire to assist those 
households maintain temporary accommodation and enable them to both successfully 
move on to permanent accommodation and sustain permanent accommodation. 

 
3.2 The Council expects the relevance of Housing Support (together with wider support) 

to further increase in the near future, as the Welsh Government has just published the 
‘Homelessness & Social Housing Allocations (Wales) Bill’, which if passed, will not only 
increase homeless demand but will also increase the relevance and role of Housing 
Support in regard to its inter-relationship with homelessness.     

 
3.3 Housing Support is available to anyone over 16 years of age and living in any 
 tenure.  Support is largely provided through floating support arrangements but also 
 through accommodation-based support.  Examples of housing support include: 
 

 Help and advice with housing problems and accessing suitable accommodation 
 Advice with budgeting/managing money 
 Helping to get advice on benefits and grants 
 Help to develop daily living skills 
 Help to access other services e.g. health, housing, employment and education 

 
3.4 Housing related support is particularly important for those most vulnerable and at risk 

relating to rough sleeping and occupying temporary and supported accommodation.   
 
 

SUBJECT: HOUSING SUPPORT GRANT FUTURE PROGRAMME  
MEETING:  CABINET 
DATE:   17TH SEPTEMBER 2025 
DIVISION/WARDS AFFECTED: ALL 
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3.5 Monmouthshire Context  
In regard to the current homeless situation in Monmouthshire, Housing support is 
absolutely critical to the Council meeting its homeless and Rapid Rehousing 
responsibilities, particularly due to the higher level of support needs relating to those 
needing homeless assistance. For example, preventing homelessness; seeking to 
avoid the need to sleep rough; helping individuals both maintain their temporary 
accommodation and move on to permanent housing, and reducing support needs such 
as substance misuse and mental health. 

 
3.6 The Council funds a programme of support through annual Welsh Government HSG.  

The grant availability for 2025/26 is £3,411,106.  The current HSG Programme as of 
1st April 2025 is detailed in Appendix 1. 

 
3.7 In the context of the Housing (Wales) Act 2014 and homelessness, the HSG 

Programme is a key part of the local toolkit to prevent homelessness.  The new 
Homeless & Allocation Bill further strengthens the duty to prevent homelessness. 

 
3.8  It is considered that there will be benefits of raising the profile and awareness of the 

availability and role of Housing Support and its relevance to both homelessness and 
the Council’s wider priorities.   

 
 Overview of Current High-Level Needs 
3.9 The Council has an established programme of housing support in place, but there is a 

need to refresh and reconfigure the programme to ensure that it is fully fit for purpose 
and delivers the required strategic and operational benefits.  The main priority is to 
ensure it supports the Council’s homeless priorities, including homeless prevention, 
but it also needs to meet other needs and priorities.   

 
3.10 Table One below provides an overview of the current need identified: 
 
 Table One:  Current Need 
 

Need* 2023/24 2024/25 

Referrals 
 

1810 2115 

No. of individuals per support need 
category: 
 
Mental Health 
Substance Misuse 
Developmental disorder/learning disability 
Physical Disability 
Domestic Abuse 
Other 
 

 
 
 
897 
103 
83 
217 
344 
392 

 
 
 
824 
73 
87 
263 
663 
502 

Nos. Currently Supported 
 

1199 919 

Nos. Waiting for Support 
 

78 87 

Nos. Waiting for Supported Hsg 
 

12 11 

Nos. Waiting for Housing First Not 
collected 

16 
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Level of support need: 
Low 

Medium 
High 

Intensive 
Not available 

 

Not 
collected 

 
305 
398 
136 
18 
62 

Nos of homeless applications 
 

460 403 

Nos in temporary accommodation 207 160 
 

*It is the intention to establish additional indicators to further improve the understanding of 
housing support need, service delivery and the quality and outcomes being achieved.    

 
HSG Priorities and Purpose of Remodelling the Programme 

3.11  There is a need to review and reconfigure the programme to address a number of 
issues relating to the existing programme.  The proposed priorities have been 
particularly informed by the requirements of Welsh Government relating to the role of 
Housing Support in contributing to tackling homelessness and the transition to a Rapid 
Rehousing approach, existing Housing Support need and homelessness related need. 

 
3.12 Also, feedback from Providers has and will continue to be considered e.g. recruitment 

challenges, sustainability etc.  The Council has regular contact with Providers though 
a number of formal and informal arrangements.  This has included recent engagement 
in regard to current and proposed procurement requirements and intentions. 

 
3.13 Key aims of remodelling the HSG programme include: 
 

 The wish for the Council team to meet all identified needs within the County, this 
will not be possible within the current budget window.  In the context of 211 
applicants with high or intensive support needs at the end of July 2025, identified 
gaps and capacity shortfalls in the existing programme include: 
 

o Specialist Mental Health screening to strengthen both the assessment of 
need and to help facilitate the acquisition/delivery of support.  

o Complex needs supported housing – north and south of the county. 
o Mental Health supported housing with the ability to accept high needs 

individuals. 
o Temporary accommodation support is not adequately aligned to the actual 

accommodation itself. 
o There is a lack of support capacity in respect of young people and hoarding. 
o Specialist domestic abuse screening to strengthen both the assessment of 

need and to help facilitate the acquisition/delivery of support. 
 

 To increase value for money and economies of scale - there is scope to reduce the 
number of projects by consolidating activities, which in turn will help to reduce 
overall management overheads resulting in better value for money. 

 Effective housing support will help to deliver cost benefits and cost avoidance e.g. 
help prevent households become homeless, thereby avoiding potential homeless 
related costs. 

 As required by Welsh Government, the need to implement a revised 
pricing/payment schedule for Providers to support Providers to pay support staff 
the Real Living Wage as a minimum.  This will support staff recruitment and 
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retention and, therefore, programme sustainability.  See Section 6 - Paragraph 
6.4 

 To increase the resilience and flexibility of individual projects.  Larger projects with 
more staff will help to mitigate against staff absences relating to vacancies, 
sickness and annual leave.  Larger pools of staff will also enable projects to flex as 
necessary in response to rising issues. 

 To mitigate against inappropriate staff/client ratios. 

 To reduce the number of projects to strengthen contract management 
arrangements.  Less projects will help the Council to undertake regular contract 
monitoring and, therefore, more rigorous contract management whilst also being 
able to offer additional support to individual projects. 

 To increase the focus on quality and outcomes and better understanding the 
impact individual support projects is having on the lives of individuals. 

 To ensure it fully aligns with homelessness and Rapid Rehousing and, therefore, 
improves homeless related outcomes e.g. homeless prevention; move-on to 
permanent accommodation etc.  Refreshing the programme allows the Council to 
review individual project specifications to ensure projects deliver what is required. 

 To ensure individual projects contracted to external agencies are compliant with 
the Council’s Contract Procurement Rules.  Procurement processes will be used 
to ensure that tendering and eventual project delivery incorporates the need to 
meet wider Council priorities. 

 
3.14 An overview of the HSG funded programme from April 2025 is provided in Appendix 

1, Table 1.  Table 2 lists the projects decommissioned during 2024/25 as part of the 
initial review process.   

 
 Next Steps for Projects Operated by External Agencies 
3.15 The majority of projects operated by external agencies were scheduled to end on 31st 

March 2025.  As advised by the Ardal Procurement Service, there has been a need to 
renew all the projects through Direct Awards.  This is a current priority of the HSG 
team.  Where applicable, all the Direct Awards are expected to commence from 1st 
October 2025.   

 
3.16 All of the Direct Awards will be relatively short-term and will have staggered end dates 

spread over the next couple of years to provide the time and space to implement a 
phased approach to a re-procurement and refresh of the programme.   

 
3.17 This will enable the team to systematically plan and focus on individual support themes 

(e.g. Domestic Abuse, Young People etc) in terms of engaging with existing Providers, 
preparing revised fit for purpose specifications and procurement documentation, 
consulting on proposals and implementing robust tendering exercises. The intention is 
work towards an evidence based Indicative HSG Programme, that effectively creates 
a vision of housing support to work towards. 

 
 Indicative HSG Programme for Future Delivery 
3.18 An Indicative HSG Programme has been established as a ‘vision’ and the basis for the 

future delivery of housing support.  This is based on priorities, need and the level of 
funding available.  It is expected that there will be insufficient funding to deliver projects 
that address all identified need.   

 
3.19 The Indicative HSG Programme is detailed in Appendix 1, Table 3.  This may change 

over time should need, priorities or funding change. 
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3.20  The Proposed Approach  
The proposed approach to refreshing the HSG Programme will be based on the 
following: 

 

 In general terms, the aim is for the approach to be inclusive and transparent, whilst 
also seeking to raise the profile and awareness of Housing Support. 

 

 The approach will aim to support wider priorities and contribute to the Council’s 
Community & Corporate Plan. 
 

 HSG Planning Groups will be booked in to tie in with tendering timetables and will 
be themed to each tender. For example, the most recent meeting was on 25th July 
2025 and  focused on Generic Services. 

o This provides an opportunity for wider services to engage and contribute to 
individual tenders as appropriate. 

  

 Collate need evidence to inform the proposed recommissioning through 
engagement with wider services, including existing HSG Providers, and an 
invitation to contribute.     

o This will also be an opportunity to potentially identify good practice to inform 
specifications. 

  

 Draft fit for purpose specifications and circulate to relevant services for comment 
o Ensure that this reflects accessible services and no one is disadvantaged.   

  
3.21 Through this approach, for each tender, the team will be well placed to demonstrate 

and evidence the identified support need and the current situation and thorough 

engagement with key stakeholders has been undertaken, providing good opportunity 

for stakeholders to be involved and influence the development of the proposal. 

 

3.22 The first tender will be Generic Services and Assertive Outreach & Temporary 

Accommodation.  The broad timeline for preparing this project and establishing the 

contract is: 

 

 Late September 2025 – Tender Issued on Sell2Wales 

 End December 2025 – award contract 

 January – March 2026 – transition period 

 1st April 2026 – new Generic Services contract starts. 

 
4. EQUALITY AND FUTURE GENERATIONS EVALUATION (INCLUDES SOCIAL 

JUSTICE, SAFEGUARDING AND CORPORATE PARENTING): 
4.1 The Equality and Future Generations Evaluation Assessment detailed in Appendix 2, 

has identified that overall, the refresh of the HSG Programme has positive benefits. 
Negative implications, however, have been identified.  

 
4.2 An overview of the negative implications include: 

 

 Possible risk of redundancy in the event of Providers not being awarded a future 
contract, although TUPE regulations would apply.  It will be a priority of the 
Council to support Providers in this regard to wherever possible, avoid any 
redundancies. 
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5. OPTIONS APPRAISAL 

5.1 Various options exist to establish a refreshed Housing Support Grant programme.  

These can be summarised as below: 

 

Option  Benefit Risk   Comment  

Option 1. The Proposed 

Option.  To refresh and 

reconfigure the HSG 

programme as per 

Appendix 1, Table 3 

 

  

The proposed 

programme: 

 

 Is aligned with the 

Council’s homeless 

needs. 

 Seeks to address the 

current identified  

need and delivery 

issues. 

 Contract packaging 

will address support 

delivery issues and 

capacity issues to 

increase resilience 

and sustainability. 

 Addresses 

fragmented delivery 

arrangements e.g. 

generic services. 

 Consolidates and 

streamlines the 

number of projects 

which both has cost 

benefits to 

strengthen contract 

monitoring 

arrangements. 

 Increases 

management control 

of contracts. 

 Improved outcomes 

and performance. 

 Real living wage will 

be paid to support 

workers as required 

by Welsh 

Government. 

 Supports the 

Council’s Contract 

Procedure Rules. 

 

There may be a risk to 

providers in respect of the 

potential to lose contracts. 

 

The Council may need to 

indemnify potential 

redundancy costs in 

tendering arrangements 

Every effort will be 

made to work with and 

support Providers and 

if applicable, help to 

mitigate against 

potential redundancies. 

 

TUPE may be 

applicable in respect of 

certain contracts. 

 

The HSG 

Commissioning Team 

are engaging with 

Legal. 

Options 2 Package 

Contracts Differently 

  

Contract packaging is 

arguably subjective, but 

an alternative approach 

to packaging could be 

adopted.   But the 

proposed packaging of 

There may be a risk to 

providers in respect of the 

potential to lose contracts. 

 

The Council may need to 

indemnify potential 
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projects has taken 

account of: 

 

 MCC and homeless 

priorities 

 Staff and service 

user feedback 

 Statistical evidence 

 HSG availability 

 Contract 

management 

capacity 

 Procurement rules 

and regulations 

 

redundancy costs in 

tendering arrangements 

 

Option 3 – To configure 

the delivery of the 

programme differently in 

terms of those services 

delivered by the Council 

and external Providers 

 

 

The proposed configuring 

of the delivery of the 

programme: 

 

 Reflects the strategic 

role of the Council 

e.g. identify need, co-

ordinate delivery etc 

 Will strengthen the 

Council’s control and 

influence of the 

delivery of support in 

key areas e.g. 

temporary homeless 

accommodation.  

 Exploit experience 

and specialism 

where applicable e.g. 

domestic abuse 

 

There may be a risk to 

providers in respect of the 

potential to lose contracts 

 

The Council may need to 

indemnify potential 

redundancy costs in 

tendering arrangements 

 

Option 4 – Allow the 

existing programme to 

continue to run without 

change 

There are no benefits to 

this option beyond, 

although this option 

supports existing 

Providers in terms of 

contract continuity. 

 

The current programme is 

not fit for purpose and is 

not sufficiently aligned 

with need. 

 

There is a need to meet 

procurement rules and 

regulations 

 

Existing specifications 

need updating 

 

It won’t improve value for 

money 

 

The Council’s contract  
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It promotes Provider 

complacency 

 

6. RESOURCE IMPLICATIONS 
6.1 The current HSG Programme (See Appendix 1, Table 1) is fully funded by Welsh 

Government, together with a contribution of Social Care of £110,281 to the Young 
Persons Supported Housing projects.   

 

6.2 The funding for 2025/26 is £3,411,106. 

 
6.3 Although the programme is fully funded, the HSG availability to the Council is 

insufficient to meet all identified support needs of Monmouthshire.  As a result, some 
projects operate with waiting lists, and it is not possible to fund all the housing support 
projects required to meet this locally identified need. 

 
6.4 To help support project sustainability and to meet Welsh Government expectation that 

support staff are paid the Real Living Wage.  The following Pricing Schedule will be 
implemented, which is based on projected 2025/26 project costs submitted by 
Providers through Welsh Government HSG procedures: 

 

 £49,000 p.a. per support officer and pro-rata (the previous funding is £36,000 p.a.). 

 Plus, tariff for specialist services: 
 

o 1 – 5 client ratio 7.50% 
o 6 – 10 client ratio 5.0% 
o 11 – 15 client ratio 2.5% 

 
6.5 The capacity and quality of housing support available has a direct correlation to the 

wider Council revenue budget, although it’s not possible to measure the potential and 
actual impact.  For example, effective housing support will: 

 

 Help to prevent homelessness and, thereby, will help reduce the number of 
households presenting as homeless and possibly needing temporary 
accommodation.  At present there is a cost to the Council of providing temporary 
accommodation, particularly Bed and Breakfast. 

 Assist homeless residents of temporary accommodation to meet the conditions of 
their occupancy such as meeting their obligations to pay rent or responsibly occupy 
their accommodation e.g. report repairs and avoid damage.   

 
6.6 The following continue to be regarded as gaps or insufficient capacity in the current 

programme: 

 Mental Health Screening 

 Mental Health Supported Accommodation 

 Severn View – 24-hour support as an alternative to relying on 24-hour security 

 Complex Needs Supported Housing  

 Domestic Abuse Screening for Housing Options Team 

 Additional Young Persons Supported Housing Capacity 

 Generic Services Capacity 

 Hereford Road Mental Health Supported Housing 

 Hospital Discharge Support 
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7. CONSULTEES 

7.1  Cabinet; Senior Leadership Team; Infrastructure & DMT; Housing & Communities  
 

7.2  The proposal was considered by the People Scrutiny Committee on 16th July 2025. 
 

7.3 As the review of the programme progresses, elected Members will be updated via 
People Scrutiny Committee and Members Seminars, as appropriate. 

 
8. BACKGROUND PAPERS: 

 Welsh Government, Rapid Rehousing: Guidance 

 Welsh Government, Homelessness & Social Housing Allocations (Wales)  Bill 2025 

 
9.  AUTHORS: 

Ian Bakewell, Strategic Housing Manager 
 

10.  CONTACT DETAILS:  ianbakewell@monmouthshire.gov.uk; 01633 644479 
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Appendix 1 

Table 1 – HSG Programme 2025/26 

 Project 
 

Function Situation/Comments 

Generic Services 

Generic Floating 
Support Service 
 

Generic floating support  
 

One of several generic support services. There is currently a waiting list for Generic 
Support. 
 
 

Tenancy Support 
Service 
 

Generic and temporary accommodation 
floating support 
  

As above 

Housing & Well-being 
Support 
 

Chepstow As above 

Housing & Well-Being 
Support  
 

Monmouth As above 

Housing & Well-Being 
Support 
 

Abergavenny As above 

Homeless Services 

Temporary 
Accommodation  

Floating support for temporary homeless 
accommodation 

Continuity of temporary accommodation and staff recruitment can create 
operational challenges. 
 
There would be benefits of temporary accommodation support being more closely 
aligned with the accommodation itself and housing management requirements. 
Available capacity can impact on the level of support provided for higher need 
applicants. 
 

Assertive Outreach 
Service 

Rough sleeper and sofa surfing support 
 

Working well, but there would be benefits to extending the hours into early evening. 
Client feedback has identified that there is a lack of officer continuity after being 
accommodated, as support transfers to another Provider 
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Housing First Housing Support for those with chronic 
social care and health needs. The project 
aims to also provide accommodation. 
 

Working well, but reliant on suitable properties being identified made available by 
Registered Social Landlords which were previously suspended. The project has 
been recently reviewed, and capacity has increased from 2 to 4 fte. This is a very 
important project from a homeless perspective, due to the number of homeless 
applicants with higher needs- and need more intensive support. There is currently 
awaiting list for this service. 
 

Family Services 

Family Intervention 
Project 
 

Dedicated family support Referral levels were very low resulting in a low caseload.  
 

Mental Health Services 

TASL Mental Health floating support and farmer 
support and Mental Health Prevention 
Support Officer  
 

Working well. The service delivers added value through informal (e.g., not 
contractual) access to MIND supported accommodation. Whilst this is beneficial, 
access cannot be guaranteed as higher need individuals may be declined.  
 
For 2024/25, this also includes the Mental Health Prevention Support Officer which 
has been absorbed into the main TASL service. 
 
 
 

Welfare Rights 
 

Welfare Rights Working well 

Hoarding  Specialist hoarding support New service during 2024/25. Working well, although the current capacity is 
insufficient to meet needs, which has resulted in a waiting list. 
 

Domestic Abuse Services 

Crisis Project Short-term and responsive emergency 
intervention 
 

Working well, although service is can only be accessed by females.  

Domestic Abuse 
Courses and Group 
Work 
 

Specialist training support As above 

Refuge Specialist emergency accommodation 
 

As above 

P
age 11



   

 

 
 

MODAS Specialist intervention floating support 
worker 
 

Working well. Available for both female and male clients. The issue is continuity in 
respect of applicants on crisis moving to MODAS and having to change Provider. 
There is a need to avoid re-assessment. 
 
 

Target Hardening Equipment installation to mitigate against 
Domestic Abuse  
 

Working well 

Young People 

Youth Outreach Specialist outreach service for young 
people 
 

Staff retention and recruitment have created challenges. 
 
Project capacity is also an issue. 
 

Young Persons 
Supported Housing 
Projects 
 

Specialist supported housing at Hill-House, 
Sunnyside and Woodstock House  

Working well, although there is insufficient capacity to meet needs. Joint project 
with Social Care Children’s Services who contribute financially to the funding. 
 

Substance Misuse Service 

Assertive Outreach – 
Substance Misuse 

Specialist assertive outreach service for 
people with drug and alcohol issues. 
 

 
Working well, although capacity is an issue in relation to levels of need. 

Older People Service 

Healthy at Home Preventative home safety support for older 
people focuses on risk assessing homes. 
 

Working well and an effective prevention service for older people. 

In House Services 

Housing Support Team The HSG Gateway provides a single point 
of contact and assessment for housing 
support. The team also includes a Low 
Level Support Officer who provides short-
term responsive interventions. 
 

Working well 

Benefit Service Benefit advice and assistance Working well. Initially set up to support people in relation to the introduction of Universal 
Credit and mitigate against the anticipated risks identified at the time of introduction.  
 

Support Service Co-
Ordinator 
 

Housing Intervention Panel and Housing 
First co-ordination 
 

Working well 
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Family Mediation Support for young people and families who 
are clients of MCC Children’s Services 
 

Working well. 

Severn View 
Temporary 
Accommodation 

Dedicated support for the residents of 
Severn View 

New service for 2025/26 – started in July 2025. 

Regional Projects 

Regional Development 
Co-Ordinator 
 

MCC contribution to a regional network Working well 

 

Table 2 – Projects Decommissioned During 2024/25 

Project 

 
Function Situation/Comments 

Criminal Offending Regional prison release service Did not work effectively and did not provide value for money. No prison attendance 
provided as was originally expected.  

 
Family Mediation 
Project 

 

Young persons support for those excluded 
from home. 

 

Not working effectively. Staffing has been an issue. Referral rates are low. Family 
mediation has been being incorporated into the Compass Youth Homeless project.  

 

 

Table 3 - Future Indicative Programme & Timeline for Delivering 2026/27 - Post Direct Awards Onwards* 

*May be subject to possible future change in relation to changes in need, funding, arising opportunities etc 

 Project 
 

Function Target Start Date Estimated Value Situation/Comments 

Generic Services 

Generic Floating 
Support Service 
 

Generic floating support 
repackaging multiple projects 
into a single project. Key 
priority homeless prevention 
 

Contract to be relet by 
or before 1st July 2026 

£490,000 There will be a need to decommission the 
five existing generic projects. 
 
The proposed capacity is not expected to 
fully meet needs and, therefore, it is 
anticipated that a waiting list will still be 
necessary.  
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Homeless Services 

Assertive Outreach 
& Temporary 
Homeless 
Accommodation 
 

Consolidation of Assertive 
Outreach and Temporary 
Homeless Accommodation 
Support to provide seamless 
support. 
 

As above £450,000 With dual functions this will facilitate 
continuity of support when a rough sleeper 
moves into temporary accommodation. 
 
The aim will be to extend the Assertive 
Outreach hours beyond normal office 
hours into early evening. 
 

Housing First Housing Support for those with 
chronic social care and health 
needs. The project aims to 
also provide accommodation. 
 

1st April 2027 £205,000 Supported by the provision of 
accommodation by RSL’s. 

Young Persons 

Youth Outreach 
 

Specialist outreach service for 
young people 
 

Contract to be relet by 
or before 1st October 
2026 
 

£125,000  

Young Person 
Supported 
Accommodation 

Specialist supported housing 
at Hill-House, Sunnyside and 
Woodstock House. 
 
Joint initiative with Children’s 
Services 
 

Contract to be relet by 
or before 1st October 
2026 
 

£560,000  

Domestic Abuse 

Domestic Abuse 
Project including: 
 
Refuge 
 
Crisis and Floating 
Support  
 
Courses & Group 
Work  
 

Specialist emergency 
accommodation 
 
Short-term and responsive 
emergency intervention. 
 
 
Specialist training support for 
both those on support and not 
on support. 

Contract to be let by or 
before 1st April 2027 

£350,000 Domestic abuse services need to be 
available and accessible for all genders. 
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Target Hardening Equipment installation to 
mitigate against Domestic 
Abuse  
 

Contract to be let by 1st 
April 2027 
 

£10,000  

Family Services 

Family Intervention 
Project 
 

Dedicated family support 1st April 2027 £51,450  

Mental Health Services 

Mental Health 
Floating Support 
 
 

Mental Health specialist 
floating support  
 

1st July 2026 £510,000  

Hoarding  
 

Specialist hoarding support 1st April 2027 £61,450  

Financial 
Inclusion 

    

Substance Misuse Service 

Assertive Outreach 
– Substance 
Misuse 

Specialist assertive outreach 
service for people with drug 
and alcohol issues. 
 

1st April 2027 £100,000  

Older People Service 

Healthy at Home Preventative home safety 
support for older people that 
focuses on risk assessing 
homes. 
 

1st April 2027 £49,000  

In-House Service 

Housing Support 
Team 

The main service is the HSG 
Gateway, which provides a 
single point of contact and 
assessment for housing 
support.  
 
The team also includes a Low 
Level Support Officer who 

N/A 
 

£359,281  
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provides short-term responsive 
interventions. 
 

Benefit Service Benefit advice and assistance. 
 

N/A £80,850  

Support Service 
Co-Ordinator 
 

Housing Intervention Panel 
and Housing First co-
ordination 
 

N/A 
 

£49,000  

Family Mediation Support for young people and 
families who are clients of 
MCC.   
 

N/A 
 

£15,000 Joint service between Compass Young 
Persons Project and Children’s Services 

Severn View 
Temporary 
Accommodation 
 

Dedicated support for the 
residents of Severn View 

June 2025 
 

£62,880  

Regional Projects 

Regional 
Development Co-
Ordinator 
 

MCC contribution to a regional 
network hosted by TCBC 

N/A 
 

£4,678  
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Name of the Officer completing the evaluation 
Ian Bakewell 
 
Phone no: 07774 972014  
Email: ianbakewell@monmouthshire.gov.uk 
 

Please give a brief description of the aims of the proposal 
To review the Housing Support Grant programme to ensure it is fit for 
purpose and fully aligns with the Councils homeless need. 
 

Name of Service area 
Housing & Communities 

Date   
23rd May 2025 

 
1. Are your proposals going to affect any people or groups of people with protected characteristics?  Please explain the 

impact, the evidence you have used and any action you are taking below.  

Integrated Impact Assessment document (incorporating 

Equalities, Future Generations, Welsh Language and Socio-Economic Duty) 
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Protected 
Characteristics  

Describe any positive impacts your 
proposal has on the protected 

characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Age This proposal affects people of all ages 
from 16+ including older persons by 
virtue of the availability of housing 
support for those who need it, particularly 
those at risk of homelessness or actual 
homelessness. 
.Consider the provision of inclusive services for 

Transgender people and groups. Also consider 
what issues there are for employment and training 

None, although due to limited funding, 
there are expected to be needs 
relating to those with protected 
characteristics that can’t be fully met 
or there may be a delay.   
 

All service users will be able to 
access the Generic Service. 
 
Cases will be prioritised. 
 
Specifications will be more fit for 
purpose. 
 
Housing Support Providers will be 
expected to identify wider (non-
HSG) sources of support.   
 
There will be improved and more 
robust monitoring to better 
understand quality and the impact 
of service users, which can inform 
future delivery. 
 

Disability The revised programme will be more 
closely aligned with need and the 
evidence base and will have a more 
targeted and focused approach.    

As above 
 

As above 

Gender 
reassignment 

As above As above   As above 
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Protected 
Characteristics  

Describe any positive impacts your 
proposal has on the protected 

characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Marriage or civil 
partnership 

As above As above As above 

Pregnancy or 
maternity 

As above As above As above 

Race As above As above As above 

Religion or Belief As above As above As above 

Sex As above As above As above 

Sexual Orientation As above As above As above 

2. The Socio-economic Duty and Social Justice 

The Socio-economic Duty requires public bodies to have due regard to the need to reduce inequalities of outcome which result 
from socio-economic disadvantage when taking key decisions This duty aligns with our commitment as an authority to Social 
Justice. 

P
age 19



   

 

 
 

 Describe any positive impacts your 
proposal has in respect of people 
suffering socio economic 
disadvantage 

Describe any negative impacts 
your proposal has in respect of 
people suffering socio economic 
disadvantage. 

What has been/will be done to 
mitigate any negative impacts or 
better contribute to positive 
impacts? 

 
Socio-economic 
Duty and Social 
Justice  

It is recognised that housing support 
needs can be influenced by issues 
such as low income; affordability; 
impact of childhood trauma; substance 
misuse; accessing employment / 
training opportunities; barriers to 
accessing mental health and lack of 
independent living skills. 
 
The provision of housing support, 
therefore, benefits those experiencing 
socio economic disadvantage. Good 
quality support also contributes to 
wider priorities such as health and well-
being, poverty, employment 
opportunities etc. 
 

 

There are no negative impacts 
associated with this proposal. 

 
 

 

It will be an on-going action to 
identify opportunities to 
strengthen housing support which 
in turn will be beneficial for 
homeless prevention and access 
to affordable housing through 
partnership arrangements. 
 
The proposal mitigates against 
chaotic lifestyles by seeking to 
prevent homelessness or help 
facilitate access to safe and 
secure accommodation and to 
maintain it, through which lives 
can be rebuilt. 
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3. Policy making and the Welsh language. 

 
 
 

 
How does your proposal impact 
on the following aspects of the 
Council’s Welsh Language 
Standards: 

 
 Describe the positive impacts of 
this proposal 

 
 
Describe the negative impacts 
of this proposal 

 
What has been/will be 
done to mitigate any 
negative impacts or 
better contribute to 
positive impacts 
 

Policy Making  
Effects on the use of the Welsh 
language,  
Promoting Welsh language  
Treating the Welsh language, no 
less favourably 

Positive impact.  There is scope to 
increase the promotion of the Welsh 
Language 
 
 

None Bi-lingual service user 
information 

Operational  
Recruitment & Training of 
workforce 
 

Neutral impact.  This proposal does not 
involve the appointment of staff. 
 
However, on a general basis, Housing 
& Communities encourages the 
appointment of Welsh Language 
speakers and offers staff Welsh 
Language training 
 

None N/A 

Service delivery  
Use of Welsh language in service 
delivery  
Promoting use of the language 

Neutral impact None N/A 
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4. Does your proposal deliver any of the well-being goals below?  Please explain the impact (positive and negative) you 
expect, together with suggestions of how to mitigate negative impacts or better contribute to the goal.  There’s no need to put 
something in every box if it is not relevant!

 Well Being Goal  
Does the proposal contribute to this 

goal? Describe the positive and negative 
impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

A prosperous Wales 
Efficient use of resources, skilled, 
educated people, generates wealth, 
provides jobs 

Positive: Positively contributes to increasing 
housing options in Monmouthshire.   
 
Helps to prevent homelessness and, thereby, 
helping to reduce the use of bed and 
breakfast accommodation. 
 
Effective housing support will also impact on 
wider resources in terms of cost benefits and 
cost avoidance eg Health, Social Care by 
helping people become more independent.   
 
 
Negative: None 
 

It is a priority for the Council to ensure the 
HSG Programme is as closely as possible 
aligned with current housing need and 
wider strategic priorities. 
 
The approach to contract packaging will 
increase the size of projects to help make 
them more resilient (to 
sickness/leave/changing priorities) and 
flexible. 
 
  

A resilient Wales 
Maintain and enhance biodiversity 
and ecosystems that support 
resilience and can adapt to change 
(e.g., climate change) 
 

Positive: N/A  
 
Negative: N/A 

N/A 
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 Well Being Goal  
Does the proposal contribute to this 

goal? Describe the positive and negative 
impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

A healthier Wales 
People’s physical and mental 
wellbeing is maximized, and health 
impacts are understood 

Positive:  Being more aligned to need will 
have a benefit in respect of positively 
contributing to the health of homeless 
persons. Good housing supports well-being. 
 
Negative: N/A 
 

The current programme has services that 
directly support health and well-being eg 
assertive outreach for rough sleepers and 
substance users.  The aim is to build upon 
this. 

A Wales of cohesive 
communities 
Communities are attractive, viable, 
safe and well connected 

Positive: Positively contributes by effectively 
helping people access and maintain 
accommodation.  Housing Support helps 
people responsibly manage their homes and 
live independently, which can be enhanced 
by being assisted to access wider support. 
 
Negative: N/A 
 

N/A 

A globally responsible Wales 
Taking account of impact on global 
well-being when considering local 
social, economic and environmental 
wellbeing 

Positive:  Positively contributes to the 
health and well-being of people receiving 
support. 
 
Negative: N/A 
 

N/A. 
 

A Wales of vibrant culture and 
thriving Welsh language 
Culture, heritage and Welsh 
language are promoted and 
protected.  People are encouraged 
to do sport, art and recreation 

Positive: N/A  
 
Negative: N/A 
 

N/A 
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 Well Being Goal  
Does the proposal contribute to this 

goal? Describe the positive and negative 
impacts. 

What actions have been/will be taken to 
mitigate any negative impacts or better 

contribute to positive impacts? 

A more equal Wales 
People can fulfil their potential no 
matter what their background or 
circumstances 

Positive:  A core principle of Housing 
Support is helping people to realise their 
potential and overcoming barriers relating to 
disadvantage.   
 
The proposal recognises that Housing 
Support is as important as the provision of 
accommodation and that accommodation 
alone doesn’t always fully address a 
person/households disadvantaged 
circumstances. 
 
Housing support will help to increase the 
stability in people’s lives improving 
opportunities in respect of personal finances; 
employment; training etc.   
 
Negative: N/A 
 

A key emerging project is the decision to 
repurpose Severn View, Chepstow as 
temporary accommodation and will form 
part of the overall programme.  This project 
will provide dedicated on-site housing 
support during office.  The intensity of this 
will be increase the scope for individuals to 
realise potential. 

 
5. How has your proposal embedded and prioritised the sustainable governance principles in its development? 
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Sustainable 
Development Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not 

explain why. 

Are there any additional actions to be taken 
to mitigate any negative impacts or better 

contribute to positive impacts? 

Balancing 
short term 
need with 
long term 
and 
planning 
for the 

future 

Housing Support Services offer short-term to long-
term support.  It recognises that small or low level 
issues can escalate into serious issues eg a small 
debt(s) can increase and at worst, can result in 
such issues as serious arrears and potential 
eviction. 
 
Housing support also recognises the need for quick 
and reactive responses to crisis situations. 
 
Housing support always focuses on working to the 
long-term vision of permanent housing and living 
independently.   
 
Some of the short-term options provide stability 
from which plans can be made for longer term 
housing needs to be met e.g., move on and 
permanent accommodation. 
 
The proposal is about sustainable solutions and 
minimising the potential to set people up to fail. 
 

Existing housing support exists and the aim is to 
build upon and enhance this, using experience 
and evidence. 
 
Wider support already exists too eg specialist 
Health; Financial etc.  Housing Support will help 
individuals access and engage with such. 
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Sustainable 
Development Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not 

explain why. 

Are there any additional actions to be taken 
to mitigate any negative impacts or better 

contribute to positive impacts? 

Working 
together 
with other 
partners 
to deliver 
objectives  

This proposal in part is about supporting Welsh 
Government to implement the transition to a Rapid 
Rehousing Approach to homelessness. 
 
A core principal of Rapid Rehousing is partnership 
working.  Whilst Housing Support projects directly 
deliver support, to maximise effectiveness, there 
will be a need to engage with wider support 
services to provide wrap around and co-ordinated 
support. 
 
Key and typical partners will include the Housing 
Options Team, Social Care, Probation, Health 
Services, the voluntary sector and Housing 
Associations. 
 
Homeless applicants benefiting from the proposal 
may receive support from housing support 
providers. 
 
 

Arrangements already exist and the aim will be to 
continue to build upon and develop good 
practice. 
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Sustainable 
Development Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not 

explain why. 

Are there any additional actions to be taken 
to mitigate any negative impacts or better 

contribute to positive impacts? 

Involving 
those 
with an 
interest 
and 
seeking 
their 
views 

The proposal has been informed by housing 
support and homeless related evidence.  It also has 
considered feedback from internal Council 
Services, particularly the Housing Options Team 
and Providers. 
 
The proposal seeks to align with the requirements 
of Welsh Government and the Council’s wider 
priorities through the Corporate & Community Plan. 
 
The proposal has been considered by SLT and  
Business Cabinet.   
 
 
  
 
 

The broad proposal seeks to be inclusive and to 
provide stakeholders with the opportunity to 
influence individual specifications and tenders. 
 
The Council’s HSG Planning Group is a multi-
agency group and provides an opportunity for 
strategic services to influence individual HSG 
tenders eg provide evidence and input into 
specifications.  Planning Group meetings will be 
themed for individual tenders. 
 
Individual liaison has and will continue to take 
place with individual Providers in line with 
applicable tenders. 
 
The procurement process promotes engagement 
with potential Providers eg Market Events, 
feedback from which can also inform individual 
tenders. 
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Sustainable 
Development Principle  

Does your proposal demonstrate you have met 
this principle?  If yes, describe how.  If not 

explain why. 

Are there any additional actions to be taken 
to mitigate any negative impacts or better 

contribute to positive impacts? 

Putting 

resources into 
preventing problems 
occurring or getting 
worse 

The proposal is about strengthening and improving 
housing support as a preventative service to offset 
the need for other services to be accessed, 
particularly at a point of crisis.  
 
HSG services seek to intervene early and address 
low level issues to prevent escalation. 
 
  
 

Resources are already being directed towards 
mitigating against homelessness through trying 
to prevent homelessness and other crisis. 
 

Considering impact on 
all wellbeing goals 
together and on other 
bodies 

The proposal positively impacts on well-being eg 
health, financial etc by helping people retain 
accommodation or access good quality alternative 
accommodation 
 
Services have the potential to support wider 
priorities and services. 
 
 
 

N/A 
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6. Council has agreed the need to consider the impact its decisions has on the following important responsibilities: 
Corporate Parenting and Safeguarding.  Are your proposals going to affect any of these responsibilities?   
 

 Describe any positive impacts your 
proposal has  

Describe any negative impacts 
your proposal has  

What will you do/ have you 
done to mitigate any negative 
impacts or better contribute to 
positive impacts? 

Safeguarding  The proposal supports any households  
where there could be safeguarding 
issues by providing advice and 
information and linking with wider support 
services. 

None. N/A 

Corporate Parenting  The proposal supports Corporate 
Parenting by providing additional 
resource to Social Care. 

None. N/A 

 
7. What evidence and data has informed the development of your proposal? 
 

Evidence has been gathered in the following ways: 
 

 Housing Support related need and demand. 

 Housing Support Grant service activity and outcomes 

 Individual Provider returns 

 Housing Support Grant Provider Reviews 

 Regular liaison with Providers 

 Homeless and Housing Options Team service activity 

 Priorities. 

 Financial data relating to the Council’s provision of temporary homeless accommodation 

 HSG budget availability from Welsh Government 
 

The legislation and good practice which have informed the proposal include: 
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 Housing (Wales) Act 2014; 

 Welsh Government’s Code of Guidance for Local Authorities on the Allocation of Accommodation and Homelessness; 

 Welsh Government, Developing a Rapid Rehousing Transition Plan 2022-2027 

 Welsh Government Homeless Bill 
 

 
8. SUMMARY:  As a result of completing this form, what are the main positive and negative impacts of your proposal, 

how have they informed/changed the development of the proposal so far and what will you be doing in future? 
 

.This section should summarise the key issues arising from the evaluation.  This summary must be included in the Committee report template 

Positive -   

The positive impacts of this proposal will: 

 

 Increase value for money and economies of scale - there is scope to reduce the number of projects by consolidating activities, 
which in turn will help to reduce overall management overheads. 

 Help to deliver cost benefits and cost avoidance eg help prevent households become homeless, thereby avoiding potential 
homeless related costs. 

 Support Providers to pay support staff the Real Living Wage as a minimum.  This will support staff recruitment and retention and, 
thereby, contributing to programme sustainability.   

 Increase the resilience and flexibility of individual projects.  Larger projects with more staff will help to mitigate against staff 
absences relating to vacancies, sickness and annual leave.  Larger pools of staff will also enable projects to flex as necessary in 
response to arising issues. 

 Mitigate against inappropriate staff/client ratios. 

 Reduce the number of projects to strengthen contract management arrangements.   

 Increase the focus on quality and outcomes and better understanding the impact individual support projects is having on the lives 
of individuals. 

 Closer alignment with homelessness and Rapid Rehousing and, therefore, improving homeless related outcomes e.g. homeless 
prevention; move-on to permanent accommodation etc.   
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 Ensure individual projects contracted to external agencies are compliant with the Council’s Contract Procurement Rules.   

 

Negative  

 There may be a small risk of redundancy relating to individual projects, but the Council will liaise closely with individual to 
mitigate any potential risk.  TUPE requirements will also be applicable and will provide a further layer of mitigation. 

 

 
 
 
 
 
9. ACTIONS: As a result of completing this form are there any further actions you will be undertaking? Please detail them 

below, if applicable. 
 

What are you going to do  When are you going to do it?  Who is responsible  

Continue with review of HSG programme, focusing in 
the short-term on Generic Services and the Planning 
Group scheduled for 25th July 2025. 

 

Ensure relevant stakeholders have had 
the opportunity to comment on the 
specification. 

 

Ensure the proposal supports and 
contributes to Whole Authority priorities. 

 

Housing Support Grant 
Commissioning & Operations 
Manager. 

Start planning in respect of subsequent tenders. On going  Housing Support Grant 
Commissioning & Operations 
Manager. 

 
10. VERSION CONTROL: The Equality and Future Generations Evaluation should be used at the earliest stage, such as 

informally within your service, and then further developed throughout the decision-making process.  It is important to 
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keep a record of this process to demonstrate how you have considered and built-in equality and future generations 

considerations  wherever possible. 

 

Version 
No. 

Decision making stage  Date considered Brief description of any amendments made following 
consideration 

1. SLT 10th June 2025 To ensure the process is streamlined and to keep members 
updated via Scrutiny and Members Seminars. 

2. Business Cabinet 8th July 2025 
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1. PURPOSE: 

To note the Local Area Energy Plan prepared by ARUP which considers the potential 

changes required to decarbonise the counties energy requirements by 2050. 

 

2. RECOMMENDATIONS: 

That Cabinet notes the Monmouthshire Local Area Energy Plan 

 

3. KEY ISSUES: 

 

3.1 The Monmouthshire Local Area Energy Plan (LAEP) considers the existing energy use, 

supply and demand and sets out the changes required to transition to net zero by 

2050.  

 

3.2 The plan was commissioned by Welsh Government and produced by ARUP. The 

development of the LAEP included two workshops with key stakeholders, data 

collection, scenario modelling and the development of agreed actions.  

 

3.3 The outputs of the process are two documents: 

The Monmouthshire Local Area Energy Plan (see Appendix 1) 

Supporting Technical Report (see Appendix 2). 

 

3.4 The Cardiff Capital Region has aggregated the individual LAEPS of the ten constituent 

Local Authorities into a Regional Investment Prospectus which is intended to support 

investment activity to achieve the 2050 net zero target set by Welsh Government. 

 

3.5 The LAEP and supporting technical report have been compiled using assumptions to 

support the scenario modelling. The outputs of the modelling are therefore only 

indicative, and all projects taken forward will be subject to individual feasibility and 

viability assessments. The LAEP, however does demonstrate the scale of the 

challenge to decarbonise energy within the County and will be a useful tool in 

developing deliverable action plans. 

 

3.6 The energy transition requirements identified by the LAEP can only be delivered 

through a collaborative approach led by Welsh Government through the development 

of a National Energy Plan. 

 

SUBJECT:  MONMOUTHSHIRE LOCAL AREA ENERGY PLAN 

MEETING:  CABINET 

DATE:  17th SEPTEMBER 2025 

DIVISION/WARDS AFFECTED: ALL 
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3.7 The LAEP, does propose a number of actions to be delivered by the Council which are 

set out in Appendix Three, the majority of which are already embedded within existing 

action plans and strategies. 

 

   

 

4. EQUALITY AND FUTURE GENERATIONS EVALUATION (INCLUDES SOCIAL 

JUSTICE, SAFEGUARDING AND CORPORATE PARENTING): 

The report notes the Monmouthshire Local Area Energy Plan prepared by ARUP and 

commissioned by Welsh Government. The plan considers the potential interventions that 

will be necessary to transition the energy system within the County to net zero. 

 

The plan is not a Council plan or strategy and will not directly impact service delivery. 

Further work will be required before proposed interventions are implemented including 

updated assessments.  

 

The purpose of the plan is to identify the actions and timescales that will be required to 

achieve a net zero energy system by 2050. Proposals include improving energy efficiency 

of existing building stock, increased renewable energy generation and decarbonising heat. 

The interventions will require collaborative action and the development of a robust green 

skills economy all of which will derive positive outcomes for the citizens of Monmouthshire.  

 

5. OPTIONS APPRAISAL 

 

5.1 As this is not a Council plan or strategy, the Council is limited in its actions. Whilst there 

are concerns over the assumptions used in the development of the scenario modelling, 

there is sufficient recognition of the limitations of the outputs and the need for further 

detailed analysis to support the noting of the plan. The Council is not committing itself to 

the delivery of the plan, but acknowledges the significant challenges and financial resource 

requirement that will need to be addressed to achieve net zero by 2050. 

 

6. REASONS: 

 

6.1 Monmouthshire’s LAEP identifies a baseline position and what needs to change to 

achieve net zero by 2050. Five energy propositions were agreed at the start of the 

process which have been used to identify low regret options and energy propositions. 

The propositions are: 

o Improve the energy efficiency of existing buildings 

o Decarbonise transport 

o Generate green hydrogen for transport and industry  

o Deploy onshore renewables 

o Reinforce the electricity network. 

 

6.2 The LAEP identified 2023 as the baseline year, providing data on the existing net zero 

installations and the transition needed to accommodate anticipated energy needs in 

2050. The scale of change proposed is significant and will require substantial 

investment which will need to be derived from both the public and private sectors. 
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6.3 Some of the targets identified in the LAEP include: 

 

o The installation of 41,000 heat pumps 

o The installation of 23,000 public EV charge points 

o 1.8GW of ground mounted solar PV  

o The installation of rooftop solar PV on 43,000 rooftops 

 

Achieving these targets will involve a significant increase in the pace of change, 

supported by capital investments and a viable supply chain. 

 

6.4 The scenarios modelled within the LAEP do not take into account factors such as 

planning restrictions or network reinforcement and therefore the data can only be 

viewed as indicative. The modelling however does demonstrate the complexities of 

transitioning the energy system and the multiplicity of actors involved. The LAEP is 

intended to be reviewed every three to five years which should allow for the data and 

modelling to improve and more robust solutions to emerge. 

 

6.5 The CCR have a key role in co-ordinating delivery and sharing best practice. A LAEP 

Regional Steering Group has been established to support Local Authorities, and they 

are intending to produce an annual progress report, scrutiny of individual authorities 

progress will be undertaking by the individual Local Authorities. 

 

6.6 Whilst it is accepted that Local Authorities have a key role in convening and engaging 

with stakeholders and delivery agents, it should be made clear that that the 

Monmouthshire LAEP is an advisory document for the wider County and not a Council 

strategy or plan. 

 

7. RESOURCE IMPLICATIONS: 

 

7.1 Noting the LAEP will not result in any immediate financial implications. There will 

however be significant investment required to support the implementation of the LAEP 

to achieve the 2050 net zero target. 

 

7.2 The CCR has developed a Regional Investment Prospectus to support private sector 

investment to deliver some of the stated objectives. 

 

7.3 Prior to the implementation of any of the proposed interventions, a full assessment of 

the financial consequences, risks, deliverability and outcomes will need to be 

undertaken.  
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Mae’r ddogfen hon ar gael yn Gymraeg /
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Sponsors: Delivery partners:

Abbreviations
Acronym Definition or meaning

ANW Ambition North Wales

BEIS Business, Energy and Industrial Strategy.

CAPEX Capital Expenditure.

CCGT Combined Cycle Gas Turbine.

CCR Cardiff Capital Region

CCUS Carbon Capture, Utilization and Storage.

CPO Charge Point Operator.

COP Coefficient of Performance.

DESNZ Department for Energy Security and Net Zero.

DFES Distribution Future Energy Scenarios.

DfT Department for Transport.

DNO Distribution Network Operator.

ECOFLEX Flexible Eligibility Energy Company Obligation.

ECR Embedded Capacity Register.

EfW Energy from Waste.

Acronym Definition or meaning

EGW Energy Generation in Wales.

EPC Energy performance certificate.

ESC Energy Systems Catapult.

EV Electric Vehicle.

FES Future Energy Scenarios.

GDN Gas Distribution Network.

GHG Greenhouse Gas.

GIS Geographic Information System.

HGV Heavy Goods Vehicles.

LAEP Local area energy planning or Local area energy 

plan.

LDP Local Development Plan.

LGV Light Goods Vehicles.
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Connected. Competitive. Resilient.

Sponsors: Delivery partners:

Abbreviations
Acronym Definition or meaning

LSOA Lower super output area, a small area 

classification in the UK designed to have a 

comparable population.

LULUCF Land Use, Land Use Change and Forestry.

MSOA Middle super output area, a medium-sized area 

classification in the UK designed to have a 

comparable population.

NAEI National Atmospheric Emissions Inventory.

NGED National Grid Electricity Distribution.

NZ Net Zero.

NWTM North Wales Transport Model.

NZIW Net Zero Industry Wales.

OPEX Operational Expenditure.

OS Ordnance Survey.

PRI Pressuring Regulating Installation.

RdSAP Reduced data Standard Assessment Procedure.

REA Renewable Energy Assessment.

REPD Renewable Energy Planning Database.

Acronym Definition or meaning

REPEX Replacement Expenditure.

RFI Request for Information.

RIIO Revenue = Incentives + Innovation + Outputs, a 

regulatory framework used by the UK energy 

regulator, Ofgem.

RLCEA Renewable and Low Carbon Energy 

Assessment.

RSP Regional Skills Partnership.

RTP Regional Transport Plan.

SAP Standard Assessment Procedure.

SEWBCC Southeast Wales Business Climate Coalition.

SEWTM Southeast Wales Transport Model.

SDP Strategic Development Plan.

SLES Smart Local Energy System.

SPEN SP Energy Networks.
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Abbreviations
Acronym Definition or meaning

SSE Scottish and Southern Energy plc.

SWIC South Wales Industrial Cluster.

TEC Transmission Embedded Capacity.

TfW Transport for Wales.

WIMD Welsh Index of Multiple Deprivation.

WWU Wales and West Utilities.
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Local Area Energy Plan outline
This plan collates evidence to identify the most effective route for Monmouthshire County to reach a net zero energy 

system

Overview

As part of this project, three 

separate documents have been 

produced. This will ensure the 

content is accessible to a variety of 

audiences whilst also making it 

easier to find information relevant 

for the reader. These three 

documents are the:

1. Local Area Energy Plan (this 

document) contains the 

overarching plan, focusing on 

the Monmouthshire County's 

area-wide local energy plan and 

actions.

2. Technical Report contains the 

graphs, charts, maps and 

supporting data for the results 

published in the Local Area 

Energy Plan. It also provides 

more detail about the approach 

to modelling and scenario 

analysis that was taken. This 

report is available upon 

request.

3. Renewable Investment 

Prospectus highlights short-

term, regional and local 

renewable energy opportunities 

that have the greatest potential 

for delivery across the Cardiff 

Capital Region (CCR).

Achieving the transformation that is 

needed for the energy system to 

reach net zero will not be easy and 

will need a collaborative approach.

The Council and the CCR have 

taken facilitating roles in developing 

this Local Area Energy Plan 

(LAEP), but will not deliver the 

ambition it sets out alone. The Plan 

has been developed with input from 

a range of stakeholders.   

Figure 0.1: LAEP and support documents purpose and audience summary.

A
u

d
ie

n
c
e

P
u

rp
o

s
e

Local Area 
Energy Plan

A compelling 
vision for a 

decarbonised 
energy 
system

Technical Report

Detailed 
methodology 
and analysis

Renewable 
Investment 
Prospectus

A compelling 
vision for 

investing in 
the region

General 
public, 

businesses, 
policy makers 

etc.

Local 
Authority, 
technical 

stakeholders 
(e.g. 

distribution 
network 

operators, 
energy 

managers, 
planners)

Investors and  
developers
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Executive summary
Monmouthshire County has a vision to transition the local energy system to net zero

1. Fair place to live where the effects of inequality and poverty have been reduced;

To become a zero carbon county, supporting well-being, health and dignity for everyone at 

every stage of life.

Monmouthshire County’s future local energy system vision is:

Monmouthshire County’s objectives are collectively agreed and describe what needs to be done to 

create the enabling conditions needed to deliver this LAEP. The following objectives reflect the 

Monmouthshire County Council Corporate and Community Plan priorities: 

Our energy propositions describe what needs 

to change between now and 2050 to 

decarbonise Monmouthshire County’s local 

energy system and achieve net zero by 2050. 

2. Green place to live and work with reduced carbon emissions, making a positive contribution to 

addressing the climate and nature emergency;

3. Thriving and ambitious place, full of hope and enterprise;

4. Safe place to live where people have a home where they feel secure in;

5. Connected place where people feel part of a community, are valued and connected to others;

6. Learning place where everybody has the opportunity to reach their potential.

Improve energy efficiency of existing buildings

Decarbonise transport

Generate green hydrogen for transport and 

industry

Deploy onshore renewables

Reinforce electricity networks
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Executive summary
Monmouthshire County’s energy proposals in more detail

Figure 0.2: Summary of energy propositions

Fabric Retrofit

Decarbonise 

transport
Deploy onshore 

renewables

Reinforce 

electricity 

network

Flexibility, storage 

technologiesGround-mounted 

solar PV

Enhance the energy 

efficiency of existing 

buildings through 

retrofitting measures 

aimed at reducing overall 

electricity and heating 

demand, whilst also 

transitioning away from 

fossil fuel-intensive 

heating systems to more 

efficient, low-carbon 

technologies.

Engage with industry to 

support energy efficiency 

improvements to site 

processes. Furthermore, 

explore options to 

produce green hydrogen 

and assess its potential 

industrial and transport 

applications. 

Increase renewable 

energy output by 

reviewing and updating 

renewable energy 

generation targets. 

Proactively engage with 

local planners and 

developer to drive 

installation of generation 

assets. 

Support reinforcement of 

the electricity network to 

make sure future 

electricity demand can 

be met. 

Low-regret options: Low-regret options: Low-regret options: Low-regret options:

Rooftop solar PV

Improve energy 

efficiency of existing 

buildings 

Heat pumps

Reduce transport 

demand by improving 

active travel routes and 

expanding the public 

transport network. 

Increase the number of 

EV chargepoints and 

explore hydrogen for 

long-range vehicles. 

EV chargers

Low-regret options:

Generate green 

hydrogen for 

transport and industry

Hydrogen
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2023 2026 2029 2032 2035 2038 2041 2044 2047 2050

Executive summary
Monmouthshire County’s local energy system will need to change significantly to achieve net zero by 2050

Figure 0.3: Summary of change required to the local energy system

Monmouthshire County’s local 

energy system in 2023 The rate of change required

What Monmouthshire County’s net 

zero local energy system could look 

like in 2050

400 heat pumps

23,500 homes with 

an EPC of D and 

below

260 public EV charge 

points

3,200 rooftops with  

solar PV 

40 MW of ground-

mounted solar PV

230 kW of onshore 

wind

1

Between 2023 and 2030, a 

slow but steady uptake of 

low carbon technologies is 

assumed due to factors 

such as limited awareness, 

higher capital costs, and the 

need for network 

reinforcement.
From 2030 onwards, an 

acceleration of deployment 

is assumed as technologies 

become more commercially 

attractive, awareness 

increases, supply chains 

develop, and they become 

more affordable.

2

0 electrolysers 

installed

From 2040 onwards, an 

assumption of low carbon 

technologies are widely used and 

tend towards their maximum 

feasible adoption, which causes 

the deployment rate to stabilise.

3

41,000 heat pumps

26,000 homes with 

insulation measures

23,000 public EV 

charge points

43,000 rooftops with 

solar PV 

1.8 GW (33km2) of 

ground-mounted solar 

PV

4 MW of onshore 

wind

20 MW electrolysers

Note: The future energy system modelling sets out the scale of change required to reach net 

zero, however the trajectory is an illustration which is dependent on many factors, Certain factors, 

such as planning restrictions and network reinforcement, have not been considered.
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Executive summary
To support transformation of the energy system, pilot projects may be useful. The map below highlights 

areas that could provide a useful focus for these pilots

Figure 0.4:’ Monmouthshire County’s spatial representation of opportunities, including 2030 ambition 
and investment (£). 

Figure 0.4 identifies zones with particularly favourable conditions for specific energy components, making them ideal locations for pilot studies.  The 

summary tables detail key figures for each zone by 2030: (i) pilot ambition, (ii) required investment for each pilot and (iii) total investment for all energy 

components and electricity network infrastructure interventions. Ranges show the minimum and maximum results from each future energy scenario 

modelled (see page 41 for more detail). Intervention should still be carried out in ‘Progress’ zones to transition the local area to Net Zero. 

Accelerate 

pilot projects

Progress

A

D

C

G

E F

Zone A

1,700 – 4,700 

homes

£ 17 – 312 M

400 – 500 chargers £ 110 – 210 k 

Zone D

110 MW £ 49 M 

Zone B

22 – 35 heat 

pumps

£ 110 – 160 k

68 – 177 homes £ 570 k – 9.4 M

Zone C

4 – 5 chargers £14 – 18 k 

Zone F

230 – 420 homes £ 2 – 42 M

Zone E

5 MW £ 3.8 M

151 MW £ 60 M

Heat pumps (P1) EV charger (P3)

Insulation measures (P1) Ground-mounted PV 

(P2)

Rooftop PV (P1) Onshore Wind (P2)

Suggested energy components to pilot in each zone 

(colour indicates the relevant proposition)

Zones

B Zone G

11 MW £ 8.4 M

Zone A 

total

£ 39 – 

330 M

Zone B 

total

£ 950 k  

– 9.8 M

Zone D 

total

£ 84 – 

270 M

Zone C 

total

£ 14 – 

18 k 

Zone E 

total

£ 76 – 

185 M

Zone F 

total

£6 – 

46 M 

Zone G 

total

£15 – 40 

M

(i) (ii) (iii) (i) (ii) (iii)

Note: The proposals use modelling assumptions and do not reflect planning and other constraints.
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Executive summary
To deliver the LAEP, a series of actions and next steps have been developed

Although the exact form of the decarbonised energy 

system in 2050 is uncertain, there are actions that can 

be taken now with relative certainty that will help 

maintain the ability to meet the 2050 Net Zero ambition 

and capitalise on the opportunities that this transition 

will bring. 

Our action routemap takes each energy proposition 

and outlines critical, enabling actions to take 

collectively alongside stakeholders in the coming 

decade, with a particular focus on what can be 

achieved in the next 5-7 years.

The sequencing of activities in the routemap is highly 

dependent on the political, regulatory and strategic 

context it has been created in. Therefore, there is an 

expectation that it to evolve over time and be regularly 

updated to make sure it stays relevant as set out in the 

LAEP guidance.  Monmouthshire County’s routemap 

can be found in Chapter 4: Action planning.

Action routemap

Progressing energy propositions: For each prioritised proposition, a 

series of development activities will be progressed to support delivery 

(such as feasibility studies, detailed technical and commercial 

development, business case, commercialisation and procurement). 

Governance: Where possible, oversight of LAEP delivery will be 

integrated within existing governance structures.

Monitoring: CCR will work with local, regional and national partners to 

develop a monitoring framework which builds on existing processes and 

helps understand the progress Monmouthshire County is making 

towards the committed actions and ambitions set out in this plan.

Engagement & collaboration: Many stakeholders with an interest have 

influence over the local energy system came together to help shape this 

LAEP, and it is important that this collaboration continues throughout 

delivery of the plan. 

Next steps
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1. Introduction
Overview

Definition of a LAEP

A LAEP sets out the changes required to 

transition an area’s energy system to net zero 

carbon emissions against a specified time. 

By exploring a range of technologies and 

scenarios through whole energy system 

modelling and analysis, the most cost-effective 

preferred pathway to net zero can be 

identifiedM01. The process follows standardised 

guidance defined by ESC. 

Being data-driven and evidence-based, a LAEP 

uses a whole energy system approach that is led 

by local government and developed 

collaboratively with defined stakeholders. It sets 

out to identify the most effective route for the 

local area to meet its local Net Zero target, as 

well as contributing towards meeting the national 

net zero targetM01. 

A LAEP results in an indicative costed spatial 

plan that identifies the change needed to the 

local energy system and built environment, 

detailing what changes are required, where, 

when and by whom. The level of detail in a LAEP 

is equivalent to an outline design or masterplan 

and is intended to identify core areas that require 

focus over the next 25 years. It proposes future 

sector-specific action plans that set out how each 

part of the area will be designed and built. 

Additional detailed design work will be required 

for identified specific actions, projects and 

programmes to progress to implementationa.

Vision of a LAEP

A LAEP defines a long-term vision for an area. 

However, as set out in the LAEP guidance 

should be updated approximately every 3–5 

years (or when significant technological, policy or 

local changes occur) to ensure the long-term 

vision remains relevant. 

What is Local Area Energy Planning (LAEP)?

aFor example, a LAEP may identify a zone that is best suited to a district heat network by assessing the 

types of buildings in the zone, their characteristics, and density; however, to deliver the district heat network 

it would require a full feasibility assessment by an appropriately qualified installation or design company, 

along with assessment of commercial viability and delivery mechanisms.
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1. Introduction
Overview

Scope of a LAEP

The scope of a LAEP covers the current and 

projected future energy consumption and 

associated greenhouse gas (GHG) emissions, 

primarily focusing on an area’s built environment 

(all categories of  domestic, non-domestic, and 

industrial buildings), energy used for road 

transport (excl. energy used in rail, aviation, and 

shipping), local renewable generation and the 

energy networks needed to support this 

consumption.

Elements included in a LAEP are: 

• Electricity, heat and gas networks

• The future potential for hydrogen

• The built environment (industrial, residential, 

and commercial), its fabric and systems, 

• Flexibility (in terms of shifting when demand is 

placed on the grid), and the storage and 

generation of energy, 

• Providing energy to decarbonised transport 

(i.e., the electricity required for electric vehicle 

charging infrastructure).

It identifies near-term actions and projects, 

providing stakeholders with a basis for taking 

forward activity and prioritising investments and 

action. Site-specific data is used where available, 

with remaining areas covered by nationally 

available dataset.

Benefits of a LAEP

A LAEP provides a long-term plan to deliver net 

zero. A benefit of LAEP is the ‘whole systems 

approach’, aligned to the Wellbeing of Future 

Generations Act “way of working” on integration. 

This provides consideration to the most cost-

effective solutions to future energy system at the 

right time For example, deploying different heat 

decarbonisation technologies to avoid a high-cost 

upgrade of the electricity network. By working 

closely with local stakeholders, incorporating 

their data, knowledge and plans, a LAEP is built 

on a common evidence base. 

What is Local Area Energy Planning (LAEP)?
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1. Introduction
The energy transition across Wales

The Welsh Government’s “Net Zero Wales” 

planM03 establishes an increased level of 

ambition on decarbonisation, with a legally-

binding target to reach net zero emissions by 

2050. It is the first national government to fund 

the roll-out of LAEPs to all its local authorities. 

The programme is being coordinated through 

a regional approach, where LAEPs are being 

developed for local authorities in Mid Wales, 

South West Wales, North Wales and the 

Cardiff Capital Region. The rationale for taking 

this approach was because there are 

efficiencies on data collection and 

management, as well as reinforcing the links 

between the regional and local plans to 

maximise opportunities across LA areas and 

between regions. Several suppliers have been 

selected to produce the LAEPs for each 

region, as detailed in Figure 1.1.

To contribute to the Welsh Government’s 

commitment of producing a “National Energy 

Plan”, upon completion of the LAEP 

programme Energy Systems Catapult 

(ESC)M04 will aggregate the LAEPs into a 

national view. To support this task, they are 

working with the Welsh Government to create 

and import standardised LAEP outputs for 

aggregation into the DataMapWalesM05 

platform. ESC is also providing technical 

advisory support to Welsh Government 

throughout the programme. 

Figure 1.1: LAEP landscape across Wales

North Wales 

by Arup, Carbon Trust and Afallen

Mid Wales 

by Energy Systems Catapult

South West Wales 

by City Science

Cardiff Capital Region

by Arup, Carbon Trust and Afallen

Existing LAEPs

Legend:
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1. Introduction
Parts of the energy system analysed in a LAEP

This LAEP considers energy use, supply and 

generation within the  Monmouthshire County 

boundary.

There are three core parts to the local energy 

system:

• Infrastructure – The physical assets 

associated with the energy system such as 

electricity substations.

• Supply – Generation (renewable and non-

renewable), storage and distribution of energy 

to local consumers for use in homes, 

businesses, industry and transport.

• Demand – The use of energy driven by 

human activity e.g. petrol/diesel used in 

vehicles, gas burned for heat in homes. 

required for the energy system to operate.

Fuel for transport, heat and power in buildings 

and heat and power for industrial processes and 

other energy needs are considered together in 

the planning process to ensure that the 

interactions and dependencies between the 

generation and use of different energy sources 

across different sectors are fully considered. This 

can also help to identify where different systems 

can work better together to improve the overall 

resilience and flexibility of the energy system.

Boundary and scope

Figure 1.2: Schematic of electricity and gas transmission and distribution network and the system boundary for LAEP

Flow of natural gas

Flow of electricity

2. Transmission 

networks

Move energy via 

pipes or wires for long 

distances around the 

country at high 

pressure/ voltages.

3. Distribution 

networks

Takes energy from 

transmission network 

and delivers it to users 

via pipes or wires at 

low pressure / voltages.

Local area energy system

5. Consumers 

Businesses, homes, 

vehicle charging.

Large off-

takers

1. Generation

Energy is transformed 

into electricity so it can 

be transported. Energy 

carriers, such as 

oil/gas are extracted 

from the ground.

4. Distributed generation and 

storage 

Generation and storage that is 

connected directly to the distribution 

network, but can also supply homes 

and other uses directly.
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1. Introduction
Boundary and scope - Definitions

Scope for the Welsh LAEPs

The diagram to the right indicate the parts of the 

local energy system which are in-scope for the 

LAEPs across Wales. This scope is defined by 

ESC’s LAEP Guidance. M01

The geographic boundary for Monmouthshire 

County is used to set the boundary for the LAEP, 

which meant that any energy generating assets, 

energy use and infrastructure in that boundary 

were considered for inclusion in the LAEP.

Exclusions from the LAEP

LAEP does not consider aspects of the energy 

system which are expected to be overseen by 

central government, or any non-energy sources 

of greenhouse gas (GHG) emissions occurring 

within the Local Authority’s governing boundary 

(for example, emissions from industrial 

processes, agricultural land use and livestock are 

excluded). Energy used for shipping, aviation and 

rail are excluded on the basis that they are not 

local uses of energy. Large electricity generators 

connected to the transmission network (such as 

offshore wind, grid scale batteries, hydrogen 

production) are considered national assets and 

excluded from the modelling, however these may 

also play an important role in Monmouthshire 

County's decarbonisation journey. 
Figure 1.3: Schematic of the local system scope for LAEP. 

Transport 
(fuel/electricity)

Industry (electricity, 
heat)

Energy supply Energy distribution Energy consumption

Electricity distribution 
and storage

Gas distribution

Assets connected to the 
distribution network and have 
capacities of <100MW. 
Planning permission granted 
by Local Planning Authority.

Hydrogen distribution 
and storage

Rooftop 

Solar PV

Ground-

mounted 

Solar PV

Onshore 

wind
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Hydrogen 
storage

Hydrogen 
distribution 
network (gas 
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Note: this 
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hydrogen for 
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Homes

Public sector 

buildings
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buildings

Buildings (electricity, 
heat)

In scope of LAEP

Out of scope of LAEP

If connected to the 

distribution network
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(connected to the transmission 
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Road 

vehicles
Public roads
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1. Introduction
Monmouthshire County’s vision for their future local energy system
Future energy system vision and objectives

Monmouthshire County Council has produced the 

following vision statement that underpins our 

ambition for the future net zero energy system in 

Monmouthshire County: 

Monmouthshire County Council’s Community and Corporate Plan priorities have been used to shape 

the LAEP. The proposed actions outlined in Section 4 of this plan are designed to implement changes 

that will facilitate Monmouthshire County in attaining these goals:

Monmouthshire County’s vision Energy objectives

Monmouthshire County will be a: 

• Fair place to live where the effects of inequality and poverty have been reduced;

• Green place to live and work with reduced carbon emissions, making a positive contribution to 

addressing the climate and nature emergency;

• Thriving and ambitious place, full of hope and enterprise;

• Safe place to live where people have a home where they feel secure in;

• Connected place where people feel part of a community, are valued and connected to others;

• Learning place where everybody has the opportunity to reach their potential.

To become a zero carbon county, supporting 

well-being, health and dignity for everyone at 

every stage of life.

Vision Community and Corporate Plan Objectives
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1. Introduction
LAEP contents

This LAEP presents a vision for a net zero local energy system for the whole Monmouthshire County 

area. It includes a route map to get there, and a set of recommended actions, whilst recognising the 

role of other key actors in government, the energy sector and across the community.

Plan structure

This plan is structured into three main topic areas:

1. The current energy system - description of Monmouthshire County’s existing energy system and 

relevant policies and objectives.

2. The future energy system - presentation of future scenarios for a net zero local energy system, 

including risks and “low regrets” measures.

3. Actions planning - a route map and action plan to drive the local energy system transition in 

Monmouthshire County, including what needs to happen and what needs to be done.

4. Next steps – outlines immediate next steps and what is needed to create an enabling environment 

for the delivery of this plan, and a net zero local energy system

Figure 1.4: Geographic boundary for Monmouthshire County LAEP
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2. The current energy system
Policy context
Summary of policies

National Government Policy

• Both the UK and WelshM49 Governments have 

set net zero emissions targets for 2050M74. 

Welsh Government has also set a target for the 

Welsh public sector to be collectively net zero 

by 2030. ​​M54

• Welsh Government has set its low 

carbon delivery plan for 2021-25 and is 

targeting a reduction of 44% against a 1990 

baseline.M03 It considers a just transition as key 

and sees decarbonisation as a 

means to deliver social and economic justice.​

• The Well-being of Future Generations 

(Wales) Act 2015M06 provides the legally 

binding framework for public sector activities to 

be in line with sustainable development 

principles in Wales, outlining seven goals for 

prosperity and sustainability.​

• Net Zero WalesM03, published in 2021, sets 

out 123 policies and proposals to meet the 

second carbon budget (2021-25). Policy 20 of 

Net Zero Wales aims to de-risk and integrate 

investment in Wales through energy planning

Regional Policy

• The CCR Energy Strategy (2021)MC31 

objective is to develop a strategic pathway 

identifying key interventions that deliver on the 

region’s ambitions for decarbonising its energy 

system. This regional strategy is comprised of 

a baseline energy assessment, results from 

future energy system modelling, an economic 

evaluation and outlines the subsequent steps 

for transitioning CCR’s energy system. 

• The CCR Industrial and Economic PlanMC35 

sets out a number of levers including: Green 

Technologies: Grow the green economy 

through innovation initiatives centred on green 

technologies and future skills. Net Zero 

Transition: Begin the transition of the regional 

transport network to net zero through the 

deployment of green technologies and 

infrastructure.  Net Zero Energy Production: 

Support the development of net zero energy 

production facilities in the region to give greater 

energy security and reduce dependency on 

imported’ energy.

Local policy

• In 2019, the Council declared a climate 

emergency, recognising the significant and 

imminent threat climate change impacts on 

current and future generations. 

• Climate and Nature Emergency Strategy 

(2024) ML01outlines the council’s response to 

the climate emergency declared in May 2019, 

the Motion for Rivers and Ocean declared in 

March 2022 and the nature emergency. This 

document also presents four objectives which 

form the framework of the Council’s action 

plan. These objectives include Council 

Emissions, Nature Recovery, Rivers and 

Ocean and, Communities and Climate. 

• The Local Development Plan (LDP) (2011-

2021) ML02 was adopted in 2014. Work on a 

Replacement Local Development Plan (RLDP) 

is currently underway. 

• Local Transport Strategy (LTP) (2024)ML03 

sets outs actions that will facilitate the council 

in developing modern, accessible, integrated 

and sustainable transport system. 

• Well-Being Assessment (2022)ML04 is a 

document that consolidates key insights 

obtained from stakeholder engagement, 

datasets, reports and academic studies to 

provide a comprehensive overview of well-

being in Monmouthshire County. The 

assessment covers the topics of social, 

environmental and cultural well-being as well 

as identifying emerging issues and future 

trends. 
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2. The current energy system
Monmouthire County’s collaborative approach to developing and delivering the LAEP
Stakeholder engagement approach

Delivering the LAEP calls for a collective effort 

from all types of organisations in and beyond the 

local authority boundary. Local energy system 

extends beyond Monmouthshire County 

Council’s influence which is why stakeholder 

engagement is the foundation for the 

development of our LAEP.

Stakeholders were prioritised based on their level 

of local influence and / or knowledge of specific 

elements of the local energy system and their 

role in the development of the LAEP. The 

importance of recognising the involvement of 

regional stakeholders emerged early in the 

LAEP. They have a unique role, ensuring 

cohesion of action for specific element(s) of the 

energy system across neighbouring LAEPs in the 

same region and offering regional efficiencies 

where local objectives are aligned.

Stakeholders were engaged at different stages of 

the development process to make sure they 

could help shape the plan and key development 

milestones. Regional steering groups were held, 

attended by the regional and local authority 

leads, as well as bi-weekly meetings with the 

local authority leads. Three workshops were held 

regionally and involved primary stakeholders 

from across each local authority in the Cardiff 

Capital Region. These workshops were used at 

stages where it was important to agree a way 

forwards that was appropriate for the region, as 

well as each local authority.

As part of the overarching programme, a national 

forum brought together all suppliers, local 

authority leads, the regional leads, Welsh 

Government and the Technical Advisor to share 

learnings and maintain a consistent approach 

across Wales. The suppliers and regional leads 

also had regular catch ups to share assumptions 

and challenges.

This report is accompanied by a Technical 

Report which includes more detailed information 

on the analysis methodology and engagement of 

stakeholders throughout the plan's development

Table 2.1: Summary of stakeholders

Sector Examples of stakeholders 

engaged

Buildings Social housing providers

Transport TfW

Renewable 

energy 

generation

Energy project developers

Industry and 

private sector

Local industrial player

Community 

engagement

Community energy 

organisations

Networks Distribution Network 

Operators, gas distribution 

networks

Public sector Welsh Government
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2. How to read a Sankey
Monmouthshire County’s energy baseline
How to read a Sankey diagram

Sankey diagrams are a way of showing energy 

flows from sources to demands via conversion 

technologies. They are read from left to right and 

show a snapshot of a scenario in time e.g., 2050 

Energy transfers are drawn to scale and so are 

helpful to identify the size of each transfer and 

compare different scenarios. 

Figure 2.2 presents Monmouthshire County’s 

baseline Sankey diagram. It shows the import of 

electricity from National Grid to meet local demands 

for electricity, transportation, and heating. It also 

shows electricity is generated locally from rooftop 

solar, ground-mounted PV and hydroelectricity. 

Heat demand is primarily met by gas boilers 

supplemented by resistance heating (electric 

heaters), biomass, coal and oil boilers. Transport 

demand is predominantly being met by petrol/ 

diesel, with a small contribution from EV chargers. 

Results presented reflect Monmouthshire County’s 

energy baseline in 2023, apart from the transport 

(2015) and industry data (2019). 

The average Welsh home uses 3325 KWh/year of 

electricity, which is 0.003GWh for comparison with 

the scale on the Sankey. In terms of gas is 

0.012GWh for comparison with scale on the 

Sankey.M40

Figure 2.2: How to read a Sankey diagram (GWh/year). 

1. Where the energy comes from

This side represents the different energy 

sources, including generation 

technologies and imports from the 

national grid.

3. Where the energy is being used

This side represents the final 

demands for each energy vector: heat 

demand, electricity, demand, transport 

demand.

2. How the energy is being converted

Energy supply Energy conversion Energy demand
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2. The current energy system
Monmouthshire County’s energy baseline
Energy demand

In 2019, industry 

accounted for less than 

1% (12 GWh) of the  

total energy demand.

Key industrial sites 

identified are the Magor 

Brewery and BAE 

Systems facility in 

Glascoed.  

In
d

u
s
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y

In 2023, electricity 

accounted for 19% (440 

GWh) of the total energy 

demand. 

6% (48 GWh) of heating 

demand was met by 

electricity, using 

resistance heater and 

heat pumps. 

EV chargers catered to 

just 0.1% (1 GWh) of the 

total transport demand.
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Figure 2.3: Sankey diagram showing energy input, conversion and output in 
Monmouthshire County (GWh/year).

In 2015, transport 

accounted for the 

largest portion of total 

energy demand at  47% 

(1,100 GWh). 

85% of households 

owned a car, with an 

average of 1.4 cars per 

household. M65

In 2019, 42 EV 

chargepoints 

installed.M43
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In 2023, heat accounted 

for 34% (808 GWh) of 

the total energy demand. 

48% of properties 

achieved A-C EPC 

ratings.

25% of properties are 

not connected to the gas 

network and use 

electricity, oil, coal and 

biomass for heating.H
e
a

t

Energy supply Energy conversion Energy demand
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2. The current energy system
Monmouthshire County’s energy baseline
Transport and building energy demand

Transport Gas Consumption & Industrial Loads

Figure 2.4: Transport energy consumption (combined total 
across cars, light goods vehicles (LGV) and heavy goods 
vehicles (HGV) by LSOA (2015)

Figure 2.5: Baseline heat demand (2023) by modelling zone 
and major industrial loads (2019) in Monmouthshire 
County.
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MAP: 
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BAE Systems

Magor Brewery

In Figure 2.4, fossil fuel consumption (GWh) in 

Monmouthshire County is shown at the Lower 

Super Output Area (LSOA) level. Consumption is 

highest in the northern region and in the LSOA 

surrounding Usk. In rural areas, high fossil fuel 

consumption can often stem from a widespread 

distribution of amenities, causing longer journeys. 

Additionally, limited public transport options 

means there is a greater dependence on private 

vehicles. 

Figure 2.5 presents Monmouthshire County's gas 

consumption at modelling zone level, which is 

delineated by primary substation service areas. 

The northern modelling zones are likely to have 

had a higher gas consumption because they 

encompass two of Monmouthshire County’s more 

urban areas, Abergavenny and Monmouth.

According to DESNZ’s National Atmospheric 

Emissions Inventory (NAEI) dataset, BAE 

Systems and the Magor Brewery were identified 

as major industrial sites in Monmouthshire 

County. 

Note: The transport demand in Figure 2.5 only 

reflects trips originating within Monmouthshire 

County. It does not include vehicles that pass 

through an area without stopping.
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2. The current energy system
Monmouthshire County’s energy baseline
Energy generation

In 2023, generators had a total installed capacity of 50 MW.

Solar PV farms had the largest total installed capacity at 40 MW, 

predominantly comprised of ground-mount systems (39 MW). 

The largest asset in size (10 MW) is the Manor Farm solar farm, 

near Llanvapley, Abergavenny.

Other renewable generators included a biomass, anaerobic 

digestors, hydropower and an onshore wind turbine which had a 

capacity of 6 MW, 0.36MW, 0.15 MW, 225 kW, respectively. 

There was one 3.2 MW fossil fuel powered generator.
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Figure 2.6: Local energy generators and their respective capacities (MW) and domestic 
and non-domestic rooftop solar PV (MW) by outward code (2023)

The primary source that served Monmouthshire County’s heating 

demand was natural gas, distributed to consumers through the 

Wales and West Utilities distribution network.

Monmouthshire County currently does not have any heat 

networks. It is a predominantly rural area and therefore has lower 

building densities, making it challenging to identify suitable 

locations for heat networks. 

A previous study, conducted by Sustainable Energy in 2021, set 

out to identify the opportunity for heat networks in 

Monmouthshire County. The findings concluded that out of a 

potential eight sites, only one was recommended for future 

investigation. 

Generation technology

Biomass

Hydropower

Solar PV (Ground)

Onshore wind

Gas

Existing capacity (MW)

1

5
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Rooftop PV capacity 

(MW) by outward code
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2. The current energy system
Monmouthshire County’s energy baseline
Networks and infrastructure

Supply headroom Demand headroom

Figure 2.7: Electricity supply headroom by LSOA Figure 2.8: Electricity demand headroom by LSOA
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Figures 2.8 and 2.9 displays primary substation 

supply and demand headroom across 

Monmouthshire County, providing an insight to 

the network capacity in 2019. This metric offers 

an overview of the electricity network's capacity, 

highlighting areas where constraints may be 

present.

In 2023, substation headroom was lower in 

Monmouthshire County’s main settlements, such 

Abergavenny, Monmouth and Chepstow. The 

higher concentration of buildings in these urban 

areas leads to an increased demand for 

electricity, which in turn could result in reduced 

substation capacity.

Headroom provides insights into the distribution 

networks (11 kV) capacity however, constraints 

can occur upstream (at transmission network 

level) and downstream (at lower voltage network 

level) of primary substations. It is therefore 

important to note that Figures 2.8 and 2.9 may 

not show the full extent of Monmouthshire 

County’s electricity network constraints. 

Note: Headroom is an indicative measure of a 

primary substation’s capacity. In more general 

terms, it’s the ability of that substation to 

handle the total flow of electricity through it.
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2. The current energy system
Monmouthshire County’s energy baseline
Local environmental, social and economic factors that influence energy

Monmouthshire County is located in the southeastern region of 

Wales, sharing borders with the southwestern part of England and 

the Midlands. There are six main settlements in Monmouthshire 

County; Abergavenny, Caldicot, Chepstow, Magor, Monmouth, 

and Usk. 

The landscape in Monmouthshire County is predominantly rural. 

Internationally and nationally designated areas include the Wye 

Valley Area of Outstanding Natural Beauty and the Brecon 

Beacons National Park. Monmouthshire County is also home to 

the Gwent Levels which is a Sites of Special Scientific Interest due 

to its high conservation value. L
a

n
d

In 2021, Monmouthshire County’s population stood at 92,961. This 

represents a growth of 1.8% over the decade from 2011 to 2021. 

Interestingly, this growth rate is slightly higher than the overall 

population increase of 1.4% observed across Wales during the 

same periodML05.

Monmouthshire County had the eighth lowest population density of 

all 22 local authoritiesML05. 

The average age of the population was 49 years in 2021. This 

constitutes an increase of four years from 2011 to 2021. 

Monmouthshire County has the joint second-highest average age 

alongside ConwyML06. 
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According to the Welsh Index of Multiple Deprivation (WIMD) 

2019ML05, Monmouthshire County had no areas in the most deprived 

10%. 

Monmouthshire County has a diverse economy covering a range of 

sectors. In 2020, the sectors with the largest number of enterprises 

were ‘professional, scientific and technical’ (17.5% of all enterprises) 

and ‘agriculture, forestry and fishing’ (15.3% of all enterprises) ML09. 

In 2021, the unemployment rate was 1.9%, down from 3% in 

2011ML06. 

Tourism is an important sector in Monmouthshire County’s 

economy. In 2022, 2.34 million tourists generated £285 million for 

the local economy, supporting 3,356 jobsML07. 
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In 2021, greenhouse gas emissions totalled at 6.7tCO2e per capita, 

which was higher than the UK average of 4.8tCO2e. Transport was 

the largest emitter in 2021, accounting for ~50% of Monmouthshire 

County’s total emissionsML08. 

Net carbon emissions decreased by 32%, from 924ktCO2 to 

625ktCO2 between 2005 and 2021. This trend mirrors the national 

decrease in emissions, which can be attributed to the shift away 

from coal-fired power generation towards increased renewable 

energy generation.
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2. The current energy system
Monmouthshire County Council’s energy baseline
Progress to date

Since declaring a climate emergency in 2019, 

Monmouthshire Council has worked to reduce its 

organisational GHG emissions, and to provide 

the means for the wider community to do the 

same, as the county transitions to a net zero 

energy system. 

Monmouthshire County Council’s Climate and 

Nature Emergency Strategy and action plans are 

particularly noteworthy, as they provides a list of 

actions grouped by key decarbonisation themes. 

Monmouthshire County Council review and 

publish monitoring reports that show progress 

against actions in this plan. The updated Strategy 

and Action Plan has been considered by Scrutiny 

and was taken to Cabinet in May 2024. 

There has been a variety of projects aimed at 

implementing net zero solutions in 

Monmouthshire Council. One example is a 

council-wide decarbonisation project led by 

Monmouthshire County Council, in partnership 

with SSE Energy Solutions. In 2022, 22 council-

owned buildings had been retrofitted and a 

further 14 schools had been identified to have 

measures installed. The initiative was expected 

to save up to 1.7 GWh. 

It important to highlight that Monmouthshire 

County Council’s commitments to 

decarbonisation predates 2019. For example, the 

Oak Grove Solar farm was developed by the 

Council in 2017.

Figure 2.9: Summary of activities to date that have contributed to decarbonising the local energy system

The Council declared a 

climate emergency and 

committed to becoming 

Net Zero by 2030

Updated Climate and 

Nature Emergency Strategy 

and Action Plan published 

and will be considered by 

Cabinet in May 2024
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2. The current energy system
Monmouthshire County’s energy baseline
Plans for the future

Renewable generation

Monmouthshire County already has a large 

amount of renewable energy generation, with 

significant potential for more. A Renewable 

Energy Assessment undertaken by Carbon Trust 

in 2022 highlighted large amounts of land which 

had theoretical potential for renewables. Further 

refinement of this assessment will be undertaken 

to account for further factors.

Since the Council declared and Climate 

Emergency in 2019, various solar systems have 

been installed (40 MW), with additional projects 

currently in the pipeline. For example, in 2022, 

rooftop solar panels were installed on 14 schools. 

The energy produced by these panels is used 

directly on-site, significantly reducing the overall 

energy demand. 

Going forward, the RLDP will establish policy to 

support and enable renewable energy 

generation. However, unlocking the full potential 

of renewable energy in Monmouthshire County is 

challenging. Welsh Government’s national policy 

to safeguard Wales's Best and Most Versatile 

(BMV) agricultural land (grades 1, 2 and 3a) from 

development, makes securing planning 

permissions for renewable development difficult. 

Grid constraints and the public acceptance are 

also contributing factors limiting the amount of 

development in the county. 

Reducing energy demand

Monmouthshire County Council has already 

made significant progress towards reducing local 

energy demand. To accommodate the growing 

number of EVs in the area, the Council has 

invested in EV charging infrastructure, installing 

fast EV chargers for public use at 17 car parks. 

The Council is also planning to continue 

investment in enhancing public transport 

infrastructure and active travel routes. One 

example is the Council’s work with the Burns 

Delivery Unit to promote the delivery of a new 

Walkway Station in Magor. This station will be 

designed so people can walk, cycle or use public 

transport to reach the station. These schemes 

offer residents efficient and sustainable 

commuting alternatives, reducing reliance on 

private vehicles. 

Beyond the Council's initiatives, the Magor 

Brewery in Caldicot represents a significant 

opportunity for decarbonisation, impacting both 

the site and Monmouthshire County as a whole. 

The Magor Brewery, in partnership with Protium, 

has produced a proposal to develop a zero-

emission Hydrogen Production Facility, which will 

use onsite renewable energy sources for power 

generation. This initiative has the potential to 

reduce dependence on fossil fuels across 

Monmouthshire County if excess hydrogen 

produced at this site can be used by heavy good 

vehicles (HGVs).
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3. The future energy system
Overview

Monmouthshire County’s Vision

To become a zero-carbon county, supporting 

well-being, health and dignity for everyone at 

every stage of life. 

Objectives of the plan

The LAEP’s objectives reflect the priorities set 

out in Monmouthshire County Council’s 

Community and Corporate plan: 

• Fair place to live where the effects of 

inequality and poverty have been reduced;

• Green place to live and work with reduced 

carbon emissions, making a positive 

contribution to addressing the climate and 

nature emergency;

• Thriving and ambitious place, full of hope and 

enterprise;

• Safe place to live where people have a home 

where they feel secure in;

• Connected place where people feel part of a 

community, are valued and connected to 

others;

• Learning place where everybody has the 

opportunity to reach their potential.

Understanding the future energy system

To transition Monmouthshire County’s energy 

system to net zero by 2050, there are multiple 

plausible and attractive future energy systems for 

the area, depending on a range of factors. 

This includes how innovation might impact on the 

cost of technologies over time, as well as wider 

policy decisions that will be made by Welsh and 

UK Governments. 

Scenario analysis

To inform the plan, scenario analysis was used to 

explore what a net zero future energy system 

could look like under different future outcomes, 

including considering the potential for reduction 

measures and potential energy sources. Four 

future energy scenarios were modelled which 

were the most cost- and carbon-effective way to 

meet demand in each one. Through doing this, 

technologies were identified that played a 

significant role in all the future scenarios 

modelled. These technologies represent low- and 

no-regrets options (meaning that they are likely 

to be most cost-effective and provide relatively 

large benefits) which are very likely to be 

important parts of the future energy system, 

regardless of the uncertainty of the future. 

Deployment modelling

Looking at how aspects of each energy 

proposition might be deployed between now and 

2050, creating deployment pathways. 

Deployment pathways indicate: 

• the scale of change required over time, 

• the sequencing of activity that needs to 

happen to achieve a net zero energy system. 

Deployment pathways for different components 

were informed by broader plan objectives, local 

and regional strategic priorities, policies and 

national targets and using this context, helped to 

define a suitable level of ambition, and bring all 

this evidence together into an action plan.
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3. The future energy system
Overview

Figure 3.1: Summary of steps taken to produce the LAEP

• Modelling parameters were defined, such as 

the maximum amount of solar and wind 

which can be installed. 

• Four future energy scenarios were modelled 

and explored. The most cost and carbon- 

effective mix of technologies were 

considered to meet future demand.

• The results were compared to identify low-

regret energy system components that could 

be considered as high priorities for near-

term action.

2. Scenario analysis

• The rate of deployment was modelled for 

low-regret energy system components, 

helping understanding of how much is 

needed to ramp up adoption of different 

technologies over time.

• Wider benefits of each scenario were 

estimated, looking at the impact of GHG 

emissions, air quality and employment in the 

local area.

3. Deployment modelling

The future energy system (Chapter 3) Action planning (Chapter 4)

• Critical system components were looked at 

to prioritise for deployment and identified 

priority focus zones, accounting for technical 

and social factors.

• The learning from the scenario analysis, 

deployment modelling and zoning analysis 

was used to create 5/6 energy propositions 

that form the framework for the 

Monmouthshire County LAEP and will be the 

focus for the next 5-6 years.

4.  Energy propositions

• Local stakeholders were asked to think 

about their influence over the energy 

system, and what they could do to support 

delivery of each energy proposition.

• The feedback was then combined into an 

action route map describing the collective 

effort required to deliver the ambitions and 

near-term energy propositions set out in the 

Monmouthshire County LAEP.

5. Action route map

• Available data sources were used to create 

a picture of how energy is generated and 

used in Monmouthshire County, focusing on 

the local energy system, which is defined in 

earlier chapter.

1. Monmouthshire County’s energy baseline

The current energy system (Chapter 2)

P
age 71



34

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

3. The future energy system
Summary of future energy scenarios

Figure 3.2: Summary of future energy scenarios

Scenario analysis

A scenario is used in modelling to test a range of potential futures. The scenarios shown in Figure 3.2 have been used to envision the energy system in 

2050, testing how changes in demand might impact the local energy mix and the adoption of low-carbon technologies required for a transition towards net 

zero. In the National Net Zero, Low Demand, High Demand scenarios, the energy system is assumed to reach net zero by 2050. In contrast, the Do 

Nothing scenario portrays a future where net zero is not achieved by 2050.

Do Nothing

National Net Zero

Low Demand

High Demand

High Hydrogen

•A scenario for comparison which considers committed activities and assumes that current and consulted upon policy goes forward 
and remains consistent. 

•This scenario provides a cost counterfactual.

•There is no decarbonisation target for this scenario, and it is not used it in optimisation modelling.

•Uses the lowest cost and carbon combination of technologies to meet Wales’ 2050 net zero target.

•Assumes a moderate level of energy demand reduction across the system.

•Model is allowed to import and export to the electricity grid, this assumes that the electricity grid is decarbonised and reinforced 
to allow for the demands, likely to be a combination of offshore wind, hydrogen CCGT, grid level battery storage, nuclear (these 
are considered as national assets and outside the scope of the LAEP).

•Considers the lowest future energy demand across different sectors.

•Explores the impact of energy-reducing initiatives (home fabric improvements) and uptake of active travel and public transport 
use.

•Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.

•Import and export of electricity as National Net Zero

•Considers the highest future energy demand across sectors.

•Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.

•Import and export of electricity as National Net Zero

•Explores impact of energy-reducing initiatives such as home fabric improvements and uptake of active travel and public transport 
use.

•Considers hydrogen for heavy goods vehicles.
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The future local energy system

35

Scenario analysis
National Net Zero scenario - Energy flows (GWh, 2050) 

Hydrogen imports and 

hydrogen generated from 

electrolysis could serve 

transport demand.

Significant increase in 

renewable energy 

generation, especially 

ground-mounted PV (45x 

higher than baseline). 

Electricity supplied by the 

National Grid increased 

by 1.7x compared to the 

baseline.

Smaller contribution from 

biomass, which serves 

both electricity and heat 

demand.

Majority of transport 

demand could be met 

by electricity supplied 

through EV chargers. 

Hydrogen refuellers 

meet 5% of demand.

Significant portion 

(40%) of the generated 

electricity is surplus and 

is subsequently 

exported.

Annual electricity use is 5.5x greater than the 

baseline.

Heat supply could 

predominately be met 

by heat pumps (81%) , 

with smaller 

contributions from heat 

networks (1%) , 

resistance heaters 

(1%), biomass boilers  

(0.2%). 

Figure 3.3 is an output from the modelling and shows a potential future energy system for Monmouthshire County under the National Net Zero scenario. 

This energy system results from modelling to create the most cost and carbon optimal system. Four scenarios were modelled to support the decision 

making. This optimisation modelling informs the deployment pathways as well as the action plan. The National Net Zero scenario (shown below) aligns with 

High Demand, Low Demand and High Hydrogen scenario trends, as shown in Figure 3.4 on page 43. Note that this Sankey diagram does not present the 

final plan for the Monmouthshire County’s future energy system.

Figure 3.3: Annotated Sankey diagram showing energy flows under the National Net Zero scenario (GWh in 
2050)

Energy supply Energy conversion Energy demand and storageP
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The future local energy system
Scenario analysis
Energy system components

Figure 3.5 summarises Monmouthshire County’s 

optimisation modelling results. Key findings 

include: 

• Generation: Electricity generated from 

ground-mounted solar and rooftop PV 

increases significantly across all scenarios. 

Onshore wind generation also increases but to 

a lesser degree. Biomass use for electricity 

generation decreases as to reach Net Zero by 

2050, Monmouthshire County’s electricity 

system will be more dependent on lower cost 

renewables such as wind and solar.

• Demand: Transport decarbonises across all 

scenarios due to the roll out of EVs displacing 

petrol and diesel vehicles. Heat demand 

decarbonises primarily through the roll out of 

heat pumps. Whilst other heating 

technologies, such as heat networks and 

resistance heaters also contribute, their usage 

is comparatively smaller.

It's important to emphasise that these scenarios 

are hypothetical and used as a guide to inform 

the LAEPs action plan. Common trends across 

the scenarios help shape the direction our 

strategy should take. In practice, factors such as 

site availability, suitability and competing land 

uses will need to be considered. The figures 

shown in Figure 3.4 therefore represent 

maximum values.

Figure 3.4: Scenario results comparison showing annual electricity generation (GWh) in 2050

36

Energy 

components
Baseline

National 

Net Zero

High 

Demand

Low 

Demand

High 

Hydrogen

Ground-mount PV 39 GWh to 1,790    to 1,790    to 1,790    to 1,790    

Rooftop PV 13 GWh to 170    to 170    to 170    to 170    

Onshore wind 1 GWh to 12    to 12    to 12    to 12    

Biomass 46 GWh to 4                               to 4                               to 3 to 4    

Anaerobic digestion 2 GWh  =  no change =  no change =  no change =  no change 

Hydrogen import 0 GWh to 11    to 11    to 10    to 40    

Electrolyser 0 GWh    to 36    to 35    to 37    to 116    

Import from Grid 395 GWh    to 697    to 705    to 500    to 691     

EV chargers 1 GWh to 387    to 403    to 387    to 312    

Refuellers 0 GWh  to 21    to 21    to 21    to 70    

Heat pumps 10 GWh    to 1,050    to 1,050    to 642    to 1,050    

Heat networks 0 GWh to 18    to 18    to 18    to 18    

Resistance heaters 38 GWh    to 12    to 12    to 6    to 12    

Biomass boilers 8 GWh    to 1 to 1 to 1 to 1

Increase in use of        

technology

Decrease in use of 

technology
Key: 
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3. The future energy system
Deployment modelling
Impact on energy demand

Figure 3.5:’ Monmouthshire County’s energy demand (GWh) over time for each scenario in 2023, 2030 and 2050. 

The projected changes in energy consumption 

across various sectors for 2023, 2030, and 2050 

are shown in Figure 3.5. Key trends and insights 

include:

• Overall energy demand in the National Net 

Zero, High Demand and High Hydrogen 

scenario increases marginally by 2050 due to 

only moderate interventions aimed at 

improving energy efficiency. In the Low 

Demand scenarios, overall energy demand 

significantly reduces as it is assumed that 

initiatives focused on retrofitting buildings, 

promoting public transport, and encouraging 

active travel are ramped up. 

• Heat demand increases significantly between 

2023 and 2050 in both and National Net Zero, 

High Demand and High Hydrogen scenarios, 

primarily due to a rise in new developments 

across the county. In the Low Demand 

scenarios, the increase in heat demand is less 

significant, due to the higher rates of building 

retrofit. 

• Transport demand from road vehicles 

declines from 2023 to 2050 across all 

scenarios. This reduction is driven by the 

assumption that uptake of active travel and 

use of public transport services increases. In 

reality,this decrease may be limited by factors 

such as the availability of affordable, frequent, 

reliable public transport needed to enable 

citizen behaviour change in rural areas. 

• Industrial demand remains low but consistent 

between 2023 and 2050 across all scenarios. 

However, it is important to note that industrial 

demands shown are lower as this analysis 

only considers major loads. Smaller industrial 

sites energy demands will be accounted for 

under buildings.
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3. The future energy system
Deployment modelling
Impact on GHG emissions

Figure 3.6 shows GHG from now until 2050 for 

the Do Nothing and modelled scenarios. In the 

Do Nothing scenario, the rate of change is based 

on current deployment rates and policy levers. 

The other modelled scenarios show trajectories 

that align with the optimisation models results. 

The difference in emissions between the Do 

Nothing and modelled scenarios in 2050 highlight 

the step-change in policy and behaviour required 

to reach Net Zero. 

These pathways have been developed through 

deployment modelling, which involves forecasting 

the installation rates of various energy 

interventions required to reach the future energy 

system by 2050. For instance, deployment 

modelling can be used to determine how rapidly 

rooftop solar PV installations must occur between 

now and 2050 to reach the required future 

capacity. Modelling compares these rates against 

a counterfactual pathway, reflecting current 

trends and targets. This comparison helps 

recognise how quickly acceleration of the 

adoption of these technologies is required. It also 

shows the impact on emissions over time for 

different future energy system scenarios. This 

insight can guide actions over the next five years 

to ensure adoption of these technologies at a rate 

necessary to reach the proposed energy system.

Figure 3.6: Monmouthshire County’s greenhouse gas emissions over time for each scenario

Note (1) The National Net Zero, High Demand, Low Demand and High Hydrogen scenario where modelled to achieve net 

zero emissions. The Do Nothing scenario does not have a decarbonisation target and is based on current committed 

activities. (2) Residual emissions associated with the electricity grid and biomass means emission don’t reach zero by 2050. 

(3) An assumption has been made that only green hydrogen is imported. 
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Metric Do Nothing
National Net 

Zero
High Demand Low Demand

High 

Hydrogen

Difference in 

energy 

demand 

between 

2023-2050

(GWh)

No change 

between 

2023 and 

2050

Energy 

demand 

increases by 

86 GWh

Energy 

demand 

increases by 

100 GWh

Energy 

demand 

decreases by 

570 GWh

Energy 

demand 

increases by 

57 GWh

Cumulative air 

quality activity 

costs between 

2023-2050

(£’million) 

(2022 prices)

£466 M

£226 M

52% less than 

the Do 

Nothing 

scenario

£224 M

52% less than 

the Do 

Nothing 

scenario

£225 M

52% less than 

the Do 

Nothing 

scenario

£232 M

50% less than 

the Do 

Nothing 

scenario

Jobs added 

between 

2023-2050 

(FTE)

520

3,100

 

 2,580 FTEs 

more than the 

Do Nothing 

scenario 

3,200

2,680 FTEs 

more than the 

Do Nothing 

scenario 

4,100

 3,580 FTEs 

more than the 

Do Nothing 

scenario 

3,400

2,880 FTEs 

more than the 

Do Nothing 

scenario

3. The future energy system
Deployment modelling
Socio-economic impacts

Reducing the amount of energy used and using 

renewable energy sources for power generation 

can have wider environmental, social and 

economic benefits so it is important that they are 

fully understood to support decisions that impact 

the future of the energy system. For example, for 

every £1 invested in energy efficiency measures, 

the NHS can save £0.42.

Impact on air quality

It can also impact the quality of the air which in 

turn impacts: human health, productivity, 

wellbeing and the environment, which is why it is 

so important to understand when planning future 

policy or programmes of work. Activity costs 

presented in Table 3.1 show estimates for the 

impact of air pollution per unit of fuel consumed 

in each future energy scenario and estimates for 

the employment impacts associated with each 

future energy scenario, compared to the Do-

Nothing scenario. 

Employment impacts

Investments in local energy systems can be 

expected to have employment benefits by 

providing local, skilled jobs. These will include 

direct jobs from construction and operational 

phases of the development as well as associated 

supply chain and multiplier effectsM42. 

.

Table 3.1: Summary of economic impacts for each scenario: employment impacts and air quality activity costs. 
Figures shown relate to the period 2023 – 2050. Air quality activity costs are presented using 2022 prices and are not 
discounted
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3. The future energy system
Deployment modelling
Socio-economic impacts

The number of new jobs that will be created in 

Monmouthshire County has been forecast across 

the four future energy scenarios. Referring to the 

example projection for the National Net Zero 

scenario shown in Figure 3.7:

1. Gradual increase (Now to 2030): Job numbers 

rise steadily as deployment progresses, 

reflecting installation rates and technology 

adoption.

2. Acceleration (2030 to 2040): The pace 

quickens, driven by increased uptake and 

technological advancements.

3. Plateau (2040 to 2050): Job growth stabilises 

as the market reaches saturation.

The installation of renewable energy assets will 

create job opportunities, mainly during the 

construction phase. However, due to the 

generator’s longer lifespan and lower maintenance 

requirements, these jobs are less permanent. On 

the other hand, energy efficiency retrofitting and 

heat pumps involve a higher frequency of 

installations, ongoing maintenance, and have a 

shorter lifecycle, resulting in a larger number of 

available jobs.

1

2

3

Gradual 

increase 

Acceleration

Plateau

Figure 3.7: Cumulative gross jobs added (full-time equivalent) in the National Net Zero scenario from 2023-2050  

Sector
Gross jobs added (FTE) by 2050 – 

scenario average

Heat decarbonisation (incl. EE retrofit) 2,500

Electrification of transport 600

Hydrogen 250

Renewable energy 90

Table 3.2: Jobs added per sector by 2050. Note this is an average taken from results across all modelled scenarios. 
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3. The future energy system
Deployment modelling
Summary of deployment

400 heat pumps installed

In 2023:

260 EV chargepoints 

3,200 roofs with solar PV  

40 MW ground-mounted solar 

capacity

230 kW onshore wind capacity

By 2050:
41,000 heat pumps installed

23,000 EV chargepoints

43,000 roofs with PV installed

1,800 MW (33 km2) ground-

mounted solar capacity

4 MW onshore wind capacity

Figure 3.8 provides a breakdown of the energy components and interventions required for achieving a net zero energy system by 2050. These values were 

derived from an average deployment rate taken across the modelled scenarios. The deployment model helps to show where the County is now and where it 

needs to get to, providing a starting point to frame the challenge and the requirement for more detailed analysis. Theoretical pathways have been included 

which have a high degree of uncertainty as there are many variable factors and unknowns. Some of the factors that are not considered in our modelling but 

still impact deployment are (i) technological advance and innovation, (ii) supply chains and how they develop and (iii) large scale activity to decarbonise 

infrastructure at other levels: regional, UK and beyond. 

Figure 3.8: Monmouthshire County’s energy system component deployment rates

By 2030:

6,700 heat pumps installed

2,300 EV chargepoints 

13,500 roofs with solar PV

560 MW ground-mounted solar 

capacity

0.3 MW onshore wind capacity

1 2

Initial 

adoption

Rate of 

installations 

accelerates

1

Between 2023 and 2030, new technologies continue to enter the market, but their 

adoption rate is more gradual. The slower adoption during the initial years can be 

due to factors such as limited awareness, higher costs, and the need for 

infrastructure reinforcement. The adoption of more developed technologies 

increases at a steadier rate from 2023 to 2050.

2
The installation rate accelerates between 2030 and 2050 as barriers to adoption 

diminish. Factors that can contribute to higher installation rates include increased 

awareness of the technologies and economies of scale which lead to reduced 

installation costs.

By 2050:

0 electrolysers capacity 20 MW electrolyser capacity2 MW electrolyser capacity

23,500 homes with an EPC D 

and below
11,000 homes with insulation 

measures installed

26,000 homes with insulation 

measures installed
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4. Action planning

The learning from exploring different energy 

futures and deployment pathways was shared 

with stakeholders and discussed with them what 

key drivers will be critical for the transition to net 

zero. The feedback, the strategic vision and 

objectives were considered and the energy 

propositions were agreed to act as the framework 

for Monmouthshire County LAEP. There are 

numerous interdependencies and interactions 

between these propositions, as shown here, and 

this highlights the importance of a whole system 

approach with a co-ordinated programme of 

delivery to meet the net zero target by 2050.

Figure 4.1: Summary of energy propositions and their inter-dependencies

Improve energy efficiency of 

existing buildings

Development of local onshore 

renewables

Decarbonise transport

Reinforce electricity distribution 

network

Generate green hydrogen for 

industry and transport

Reduction in demand 

minimises electricity 

requirements

If located appropriately, local 

renewables can reduce required 

network reinforcements, otherwise 

could require more reinforcements

Local renewable 

electricity required for 

electrolyser

EVs add electrical load 

onto network – network 

reinforcements required

Electrolysers require 

electricity, from suitable 

electricity network

Energy propositions
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4. Action planning
Energy propositions
Energy propositions in more detail

1. Improve energy efficiency of existing 

buildings 

Ambition: Enhance the energy efficiency of 

buildings through retrofitting measures aimed 

at reducing electricity and heating demand, 

whilst also transitioning away from fossil fuel-

intensive heating systems to more efficient, 

low-carbon technologies. The following 

interventions will be considered under this 

proposals: 

• Improving building fabric

• Installing heat pumps and rooftop PV

CAPEX required to deliver: £550 – 3,800 M

2. Deploy onshore renewables

Ambition: Increase renewable energy 

output by reviewing and updating renewable 

energy generation targets and using the 

Regional Spatial Plan. Proactively engage 

with local planners and developers to drive 

installation of generation assets. The 

implementation of these interventions will 

need to consider existing policy constraints. 

The following interventions will be considered 

under this proposals: 

• Deployment of ground-mounted solar PV

CAPEX required to deliver: £760 M

3. Decarbonise transport

Ambition: Reduce transport demand by 

improving active travel routes and expanding 

the public transport network. Increase the 

number EV chargepoints and explore 

hydrogen for long-range vehicles. The 

interventions being considered under this 

proposition are:

• Installation of EV chargepoints

• Improving active travel routes and the 

public transport network

• Piloting hydrogen for transport

CAPEX required to deliver: £60 – 77 M

 

  

4. Generate green hydrogen for 

transport and industry

Ambition: Explore options to produce green 

hydrogen and assess its potential industrial 

and transport applications. Note that hydrogen 

for heating homes is not included in this 

proposition.

The following interventions will be considered 

under this proposition:

• Investigating the potential for green 

hydrogen generation

CAPEX required to deliver: £7 – 23 M

5. Reinforce the electricity network 

Ambition: Make upgrades to the 

electricity network that are required to ensure 

increasing electricity demand can be met. This 

is key to ensuring the success of propositions 

(1), (2), (3). The following interventions will be 

considered under this proposition: 

• Upgrading the electricity network 

*This CAPEX figure only includes the cost to install EV chargepoints. It does not include investment required to improve active travel routes and public transport networks.  

Note: CAPEX required to deliver has not been calculated for proposition 5 due to the high uncertainty associated with these propositions. 

The CAPEX on this page is the amount (£ M) 

of investment required to meet the 2050 

modelled figures. The CAPEX ranges show 

the minimum and maximum results from each 

future energy scenario. The CAPEX does not 

represent the total amount that 

Monmouthshire County Council needs to 

spend in order to implement the local actions.  

The actors are set out on pages 48-53. 
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4. Actions planning
Energy propositions
Identifying priority focus zones and an action routemap

Although the exact form of the decarbonised 

energy system in 2050 is uncertain, there are 

actions that can be taken now with relative 

certainty that will help maintain the ability to meet 

the 2050 Net Zero ambition and capitalise on the 

opportunities that this transition will bring. 

Spatial representation of opportunities

As a starting point, our spatial representation of 

opportunities, shown in Figure 4.2 on the next 

page, indicates the location and scale of 

recommended near-term changes required 

across Monmouthshire County. The map 

highlights seven modelling zones identified as 

priority focus zones for the low-regret energy 

system components included in the energy 

propositions: heat pumps, EV chargers, rooftop 

PV, ground-mounted PV, onshore wind, and 

insulation retrofits. To prioritise where each low-

regret energy system component should be 

deployed, each modelling zone was ranked using 

various technical and social factors such as the 

available capacity at each substation,  Welsh 

Index of Multiple Deprivation. 

Action routemap

Our energy propositions describe where our 

priorities lie based on the evidence presented 

thus far. Our action routemap takes each energy 

proposition and outlines critical, enabling actions 

that can be taken collectively with stakeholders in 

the coming decade, with a particular focus on 

what can be achieved in the next 5-7 years. The 

action route map recognises the 

interdependencies of national and local 

legislation and policies and the resulting impact 

on the transition journey. The routemap is 

therefore a snapshot based on the prevailing 

conditions and will need to be reviewed to reflect 

changing circumstances.

Each action will require six key elements to be 

successful:

• Mobilising finance

• Strong and consistent policy frameworks

• Identifying delivery owners

• Community engagement

• Planning consent (when required)

• Grid capacity

Monmouthshire council’s role in delivering each 

energy proposition will vary. Some actions call for 

council action in the material delivery of 

programmes, whilst others require the council to 

act as the facilitator for market-driven change. 

Through the LAEP process, it was identified that 

some of the actions are best delivered 

collaboratively through the regional partnership. 

This is because there are economies of scale, 

and it would be more efficient to have joined up 

and focused public resources. The regional 

actions will require detailed design work, to 

create projects and programmes, to progress 

them to implementation stage - with an initial 

focus on the tried and tested. The council will 

take an active role in supporting the CCR going 

forward.

The following section provides further detail on 

each of the actions that will be undertaken under 

each energy proposition, as well as the key asks 

of others. Due to the relative uncertainty of 

longer-term actions, detailed scoping of these in 

this report is not included and instead, focus on 

actions intended to be delivered in the short-

term, subject to appropriate support. 

For more details on the methodology and the, 

action plan, please see the Technical Report.
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4. Action Planning
Spatial representation of opportunities

Figure 4.2: Monmouthshire County’s spatial representation of opportunities, including 2030 ambition 
and investment (million £)  Zone boundaries are defined by modelling zone. 

Figure 4.2 identifies zones with particularly favourable conditions for specific energy components, making them ideal locations for pilot studies.  The 

summary tables detail key figures for each zone by 2030: (i) pilot ambition, (ii) required investment for each pilot and (iii) total investment for all energy 

components and electricity network infrastructure interventions. Ranges show the minimum and maximum results from each future energy scenario 

modelled. Note: intervention should still be carried out in ‘Progress’ zones to transition the local area to Net Zero. 

Accelerate 

pilot projects

Progress

A

D

C

G

E F

Zone A

1,700 – 4,700 

homes

£ 17 – 312 M

400 – 500 chargers £ 110 – 210 k 

Zone D

110 MW £ 49 M 

Zone B

22 – 35 heat 

pumps

£ 110 – 160 k

68 – 177 homes £ 570 k – 9.4 M

Zone C

4 – 5 chargers £14 – 18 k 

Zone F

230 – 420 homes £ 2 – 42 M

Zone E

5 MW £ 3.8 M

151 MW £ 60 M

Heat pumps (P1) EV charger (P3)

Insulation measures (P1) Onshore wind (P2)

Rooftop PV (P1) Ground-mounted PV (P2)

Suggested energy components to 

pilot in each zone (colour 

indicates the relevant proposition)

Zones

B Zone G

11 MW £ 8.4 M

Zone A 

total

£ 39 – 

330 M

Zone B 

total

£ 950 k  

– 9.8 M

Zone D 

total

£ 84 – 

270 M

Zone C 

total

£ 14 – 

18 k 

Zone E 

total

£ 76 – 

185 M

Zone F 

total

£6 – 

46 M 

Zone G 

total

£15 – 40 

M

Priority zones

(i) (ii) (iii) (i) (ii) (iii)

Note: The proposals use modelling assumptions and do 

not reflect planning and other constraints.
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4. Action planning
Action routemap
National policies and targets

Action 2024 2025 2026 2027 2028 2029 2030

National

targets

• Up to 1GW of electrolytic hydrogen secured (2025) [UK]M44

• Decision on hydrogen to heat buildings (2026) [UK]M45

• Up to 10GW hydrogen capacity (50% electrolytic) [UK]M44 Progressing towards 2030

• Up to 50GW of offshore wind capacity including up to 5GW of innovative floating 

wind (2030) [UK]M44 Progressing towards 2030

• Future Homes Standard consultation suggests all space heating and hot water demand 

be met through low carbon sources in new builds (2025) M46

• All new social homes built to Welsh Development Quality Requirements 2021 without 

fossil fuel heating (from 2025)M47

• All existing social homes to have a plan for minimising environmental impact and 

improving energy performance (2027) [Wales]M48

• -37% GHG emissions by 2025 (rel. to 1990) [Wales]M49

• -63% GHG emissions by 2030 (rel. to 1990) [Wales] M49 Progressing towards 2030

• Meet the equivalent of 100% of electricity needs from renewable sources by 2035 

[Wales]M26 Progressing towards 2035

• 1.5GW of renewable capacity to be locally owned (exc. Heat pumps) (2035) [Wales] M26

• 580,000 heat pumps to be installed in Wales by 2035, contingent on scaled up support 

from the UK Government and reductions in the cost of technologyx (2035) [Wales] M26

• Minimum EPC E to rent out any property (from 2020 onwards) and EPC C from 2030​ 

[UK]M51

• 1 public charge point for every 7 to 11 electric vehicles (2025) [Wales]M23

• Rapid charging available every 20 miles on the strategic trunk road (2025) [Wales] M23

• -10% car miles travelled/person (2030) [Wales] M03 Progressing towards 2030

• 80% new cars and 70% new vans sold to be 0 emissions (2030) (ZEV mandate) [UK] 

M53 Progressing towards 2030

• 100% new cars and vans sold to be 0 emissions (2035) (ZEV mandate) [UK] M53 Progressing towards 2035

• Net zero public sector by 2030 [Wales]M23 Progressing towards 2030
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Action 2024 2025 2026 2027 2028 2029 2030

Enabling 

actions

E.1.1: Develop MCC procurement procedures to include requirements for 

carbon management plans or practices from suppliers

E.1.2: Continue to deliver an accredited Carbon Literacy programme for 

businesses, residents and community leaders to empower change

E.1.3:Promote and support delivery of Surple scheme to provide Net Zero 

training, tools and support to businesses in Monmouthshire County.

4. Action planning
Action routemap
Enabling actions

Proposed 

lead(s)

Action will be implemented at a local scale, 

across Monmouthshire County

Timescale for the action is ongoing

L

L

L

L
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Action 2024 2025 2026 2027 2028 2029 2030

Transition 

to low 

carbon 

buildings 

B.1.1: All new homes required to be net zero carbon following the adoption 

of the new RLDP

B.1.2: Develop and implement an Energy Strategy for Council occupied 

buildings to reduce consumption demand and support behavioural change

B.1.3: Develop costed decarbonisation plans for MCC’s built estate. 

Interventions to be prioritised and actioned in line with available resource

B.1.4: Develop a low carbon heat strategy and action plan for MCC’s estate

B.1.5: Continue to implement a rolling programme of Re:fit energy saving 

and decarbonisation phases across all MCC operational estate

B.2.1: Develop a targeted campaign in collaboration with ABUHB and Public 

Health to, promoting ECO4 Flex to those eligible via Route 3. 

Proposed 

lead(s)

4. Action planning
Transition to low carbon buildings
Action routemap

L

L

L

L

L

L

Action will be implemented at a local scale, 

across Monmouthshire County

Timescale for the action is ongoing

L
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Action 2024 2025 2026 2027 2028 2029 2030

Deploy 

onshore 

renewables

R.1.1: Review and update renewables guidance in RLDP as Regional / 

National policy directions and targets emerge

R.1.2: Investigate and identify opportunities to increase local offtake and 

demand offset from Monmouthshire Council local generation assets

R.1.3: Identify and implement options for encouraging uptake of retrofit 

domestic renewable energy / energy measures among private residents.

4. Action planning
Action routemap
Deploy renewables

Proposed 

lead(s)

L

L

L

Action will be implemented at a local scale, 

across Monmouthshire County

Timescale for the action is ongoing

L
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Action 2024 2025 2026 2027 2028 2029 2030

Decarbonise 

transport

T.1.1: Adopt and implement a Monmouthshire County EVCI strategy and 

action plan, promoting social parity and equitable access for those without 

off-street parking

T.1.2: Partner with industry to identify opportunities for destination and hub 

charging along main arterial routes

T.1.3: Develop and implement a fleet transition plan to convert the Council’s 

operational fleet to ULEV alternative

T.1.4: Introduce an EV / Hybrid pool car fleet to reduce business mileage 

emissions of MCC operations

T.1.5: Develop and promote salary sacrifice schemes and site travel plans to 

reduce commuting emissions

T.1.6: Promote the use of public transport, cycling and walking to school and 

encourage schools to produce their own school travel plans, supported by 

MCC active travel team

T.1.7: Continue to work on active travel routes funded by Welsh Government

T.1.8: Undertake collaboration with Marches Forward Partnership to develop 

a Marches Regional Area Energy Plan

T.1.9: Promote car lift share opportunities

4. Action planning
Action routemap
Decarbonise transport

Proposed 

lead(s)

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

Action will be implemented at a local scale, 

across Monmouthshire County

Timescale for the action is ongoing

L
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Action 2024 2025 2026 2027 2028 2029 2030

Generate 

green 

hydrogen for 

transport 

and industry

I.1.1: Identify Monmouthshire council's fleet hydrogen requirements and 

undertake feasibility study / business case for producing and supplying 

green hydrogen

4. Action planning
Action routemap
Generate green hydrogen for transport and industry

Proposed 

lead(s)

L

Action will be implemented at a local scale, 

across Monmouthshire County

Timescale for the action is ongoing

L
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Action 2024 2025 2026 2027 2028 2029 2030

Energy 

networks

N.1.1: Hold regular engagement meetings between Monmouthshire council, 

NGED and WWU
Every six months

N.1.2: Consolidate project pipelines across electricity and gas networks

N.2.1: Inform local authorities about our available data resources Ongoing

N.2.2: Engage with DFES and respond to consultations in support of 

required investment at RIIO-ED3 and RIIO-GD3
Ongoing

N.2.3: Include new projects from the LAEP in strategic planning process

N.3.1: Highlight gas infrastructure opportunities Ongoing

N.3.2: Include new projects from the LAEP in strategic planning process

N.3.3: Support RIIO-GD3 Planning through attending stakeholder events 

and responding to consultations

N.3.4: Continue our iron mains replacement programme which will support 

the gas network to be hydrogen ready

N.4.1: Develop hydrogen and bio-methane projects

N.4.2: Investigate hydrogen transport demand

4. Action planning
Action routemap
Energy networks

Action will be implemented by 

Wales and West Utilities (WWU)
Action will be implemented at a local scale, 

across Monmouthshire County

Action will be implemented by 

National Grid Distribution Network 

(NGED)
Timescale for the action is ongoing

L

L

L

L

Proposed 

lead(s)
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5. Next steps
The LAEP in the context of programmes and projects

The LAEP gives a good understanding of the 

current state of the local energy system, and 

what it will take to decarbonise it. The ambitions 

and supporting actions have been set out, the 

delivery of which will be dependent on national 

policies, resources and funding.

Each proposition has been accessed against the 

diagram to the right in terms of which stage of the 

development journey it is at. To take each 

proposition to delivery, programmes and projects 

will need to go through the entire journey. 

Figure 5.1 shows how projects move from 

context and vision setting, to procurement and 

project delivery. 

Stage 0 Context setting: This stage involves 

understanding the context, key challenges, 

strategic objectives as well as our role to support 

delivery.

Stage 1 Delivery option assessment: This 

stage involves the initial options exploration with 

the defining of potential long list commercial 

options, an appropriate evaluation framework and 

initial market testing. 

Stage 2 Detailed project development 

(including market testing): Following the initial 

long listing exercise, detailed development of a 

shortlist of potential commercial options will be 

developed and tested with the market. This 

process will be iterative, as options will be refined 

based on feedback from the market as well as 

commercial and technical limitations. 

Stage 3 Procurement and project delivery: 

This stage will include selection of the 

commercial delivery option which best delivers 

the objectives and is commercially deliverable. 

This will be taken forward to procurement (if 

required) and subsequent delivery. 

Table 

heading

Detailed project 

development

Test for financial, 

commercial, market 

appetite / feedback 

Procurement 

and project

delivery

Delivery options 

assessment

Context, benchmark 

and core principles

Figure 5.1: How programmes and projects develop

Update diagrams

Stage

0

Stage

1

Stage

2

Stage

3
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5. Next steps
Enabling conditions for success
Governance

Delivery of the LAEP will be overseen by 

Monmouthshire County Council and the CCR. 

Recognising the number of different stakeholders 

who play an important role in delivering the 

change that will be required to meet the 

objectives and actions set out in this plan, 

Monmouthshire Council will work with the CCR 

and partners across different sectors. The CCR 

will lead on developing and setting up a 

governance structure that will enable wider input 

to the plan.

To deliver this, Monmouthshire County Council 

will decarbonise assets within direct control, such 

as council buildings and  the council transport 

fleet. Further, the council will drive and influence 

the decarbonisation of the wider area through 

showcasing, collaborating and engaging the 

community.

The sphere of influence might include:

• Budget and finance

• Defining and helping to achieve the project 

outcomes

• Identifying the priorities

• Identifying potential risks and monitoring risks

• Monitoring timelines

• Monitoring the quality of the project as it 

develops

The council is involved in a range of projects, 

initiatives and partnerships with different levels of 

control. Some of these examples are shown on 

page 53.

Across the CCR, there are synergies in terms of 

the propositions chosen. Therefore there may be 

efficiencies in undertaking many of the 

programmes and projects forward regionally 

and/or nationally. 

Figure 5.2: Local Authority roles and level of influence

Involving, engaging 
and communicating

Partnerships

Showcasing

Place-shaping 

Procurement 
& commission

Direct 
control

Local 

authority 

direct 

control

Local 

authority 

influence
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5. Next steps
Enabling conditions for success
Monitoring and review

This plan sets out the key actions for the next six 

years to support the area to achieve the 

ambitions in our longer-term routemap. The plan 

needs to be flexible to adapt to changes in the 

future.

Working across the region, the Cardiff Capital 

Region will develop a consistent performance 

management framework and facilitate monitoring 

and review of the LAEPs across the region. An 

annual monitoring report will be produced, 

building on the Welsh Government’s Energy 

GenerationM61 in Wales reports, which will 

describe the progress against the actions set out 

in this plan.

To monitor these metrics, CCR will make use of 

publicly available datasets such as the DFES 

reports undertaken by NGED MC70, Energy 

Performance Certificate Register M72, the Micro 

Generation Certification SchemeM73 and the 

Renewable Energy Planning Database.M62

CCR will develop a baseline understanding of 

these metrics based on existing data and monitor 

changes annually.

GHG emission reduction for the area will be 

tracked as part of the annual reporting process 

which will be in addition to the Welsh 

Government public sector reporting that is 

undertaken by local authorities. Available data 

may lag a few years behind.
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Glossary of terms
Term Definition or meaning

Action The process of doing something – a specific action assigned to a responsible person preferably with a date 

to be completed.

Anaerobic Digestion Processes biomass (plant material) into biogas (methane) that can be used for heating and 

generating electricity​​.

Baseline The baseline is the data showing the current energy system, containing the 2019 data sets provided by the 

LA and publicly available data.

Batteries Devices that store electrical energy to be used at a later time​​.

Biomass boiler A boiler which burns wood-based fuel (e.g. logs, pellets, chippings) to generate heat and electricity​​.

Carbon Capture and Storage 

(CCS)

The process of capturing and then storing carbon emissions before they enter the atmosphere​.

Cardiff Capital Region The Cardiff Capital Region, that covers the 10 local authority areas covering South East Wales -Blaenau 

Gwent; Bridgend; Caerphilly; Cardiff; Merthyr Tydfil; Monmouthshire; Newport; Rhondda Cynon Taf; 

Torfaen and Vale of Glamorgan.

Certainties A fact that is definitely true or an event that is definitely going to take place. In terms of a local energy 

system, certainties include funded projects, etc.

Demand Local energy demand that the local energy system needs to meet.
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Glossary of terms
Term Definition or meaning

Demand headroom The difference between the electrical capacity of a substation, and the electricity demand at the substation 

at the time of peak demand.

Deployment modelling A model investigating rates by which to deploy specific technologies between the baseline year and 2050 

to achieve the end state developed by the optimisation model for each scenario. The model considers 

broader plan objectives and local, regional, and national strategic priorities, policies, and targets to help 

define a suitable level of ambition and inform an action plan.

Dispatchable energy generation Energy generation that can turn on and off (i.e. isn’t controlled by the weather) – this is likely to be gas 

turbines of some sort.

Distribution network Takes energy from transmission network and delivers it to users via pipes or wires at low pressure / 

voltages.

Electricity network Interconnected infrastructure which consists of power stations, electrical substations, distribution lines and 

transmission lines. The network delivers electricity from the producers to consumers.

Electrolyser A piece of equipment that uses electricity to split water into hydrogen and oxygen​​.

Energy Proposition A proposition is an energy component with a scale and a timescale. For instance, X MW of wind turbine to 

be built in 5 years, 10,000 buildings to retrofit with XX by 2030, or a pilot project such as hydrogen storage 

innovation. These are typically near term, low regrets energy components that are needed in future energy 

systems (it is likely that these appear in all scenarios).

Energy System Component A term used to describe anything that can have a direct impact on energy demand and/or the way energy 

is supplied. E.g. installing retrofit measures can reduce overall heating demand, increasing solar PV 

capacity can change the supply mix and the way that the energy system operates.

Focus zone A modelling zone which has been identified as an area in which to target near-term installation, upgrade, 

retrofit, or other activities related to a specific energy system component.

Generation Local generation – size below 100MW.
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Glossary of terms
Term Definition or meaning

Grid electricity Electricity that is supplied by the electricity network.

Grid substation The physical equipment comprising a substation with a 132kV-33kV transformer(s) connecting the grid-

level, extra high voltage electricity lines to the primary-level, high voltage electricity lines. The grid 

substation facilitates connection with the national grid.

Heat network A distribution system of insulated pipes that takes heat from a central source and delivers it to a number of 

domestic or non-domestic buildings.

Heat pump A piece of equipment that uses a heat exchange system to take heat from air, ground or water 

and increases the temperature to heat buildings​​.

Hydrogen A flammable gas that can be burned, like natural gas, to generate heat or power vehicles.  The by-product 

is water​​ only, no carbon.

Infrastructure Local energy distribution infrastructure, includes storage assets if these are at grid level.

Landfill gas Gases such as methane that are produced by micro-organisms in a landfill site that can be used as a 

source of energy​.

Lever The term policy levers is used to refer to the ‘governing instruments’ (Kooiman, 2003) which the state has 

at its disposal to direct, manage and shape change in public services.

Local energy system The distribution level energy system, excludes the transmission and national assets.

Longer-term options The likely outcome of these is less certain and dependent upon actions and decisions being made that are 

not under our control, e.g. a national policy or the capability / availability of a technology.
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Glossary of terms
Term Definition or meaning

Major industrial load The power demand of industrial sites in the 2019 NAEI Point Sources data are large enough to be 

classified as major industrial loads. Sites that aren’t included in this database are likely too small to have a 

significant impact on the energy system singlehandedly.

Methane reformation Process of producing hydrogen by heating methane from natural gas and steam, usually with a catalyst​. 

Produces carbon dioxide as a by product.

Microgeneration Small-scale generation of heat and electricity by individuals, households, communities or small businesses 

for their own use​.

Modelling zone A specified area in our modelling which is the smallest level of granularity for analysis. The zones are used 

through energy modelling, deployment modelling, and mapping. Zones were created by intersecting the 

Local Authority boundary with the primary substation service area boundary, as described in the 

"Methodology - electricity and gas network infrastructure" section of the Technical Report. May also be 

called "zone" or "substation zone" in the reports.

National asset National infrastructure (can be supply or demand and the accompanying transmission / distribution 

infrastructure) – defined as over 100MW, unless it produces heat which can only be used locally this is 

generally excluded from LAEP particularly the modelling.

National grid A generic term used in the reports referring to the electricity network serving Wales, including both the 

transmission and distribution networks and facilitating the flow of electricity between neighbouring areas or 

regions. May also be called generically “grid” in the reports.

National Net Zero The National Net Zero modelled in the LAEP. Details of assumptions are in the methodology section.

National Heritage This includes features which are of ecological, geological, geomorphological, hydrological or visual amenity 

importance within the landscape, and which form an essential part of the functioning of the natural 

environment and natural assets of RCT.

P
age 100



63

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

Glossary of terms
Term Definition or meaning

Net Zero Check preference with LA and note down in the table in Glossary of terms.docx . Net zero when used in 

this LAEP is the energy net zero as it does not include all emissions, only energy emissions.

No regrets/ low regrets Options which are common to all scenarios, cost-effective, provide relatively large benefits, and are very 

likely to be important parts of the future energy system, regardless of future uncertainty.

Optimisation modelling Modelling to create the most cost and carbon optimal system.

Option A term used to describe ways that a particular objective can be achieved. In the context of this LAEP, an 

option could be deploying a particular energy system component.

Outward code The first part of a postcode i.e. BS1.

Pathway A pathway is how to get from the current energy system, to the most likely net zero end point. The pathway 

will consider what is needed from across the scenarios, the supply chain, number of installers etc. The 

propositions will make up the more certain part of the pathway, whereas the longer-term energy 

components will need further definition in the future.

Power factor The ratio between useful power (kW) and apparent power (kVA) consumed or transformed by electrical 

equipment.

Power Purchase Agreement 

(PPA)

A contract between two parties where one produces and sells electricity and the other purchases 

electricity. ​

Primary substation The physical equipment comprising a substation with a 33kV-11kV transformer(s) connecting the primary-

level, high voltage electricity lines to the consumer-level, low voltage electricity lines.

Primary substation service area The area bounding the buildings or other electricity demands which are served by a primary substation (or, 

in ANW, a group of primary substations acting together to serve one area).

Programme A series of projects, usually with a theme, that is run collectively.
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Glossary of terms

Term Definition or meaning

Project Strategic scale projects being implemented or planned for implementation in the local energy system that 

will significantly affect local demand or local supply.

Quick win projects Very short-term actions, certain as no major blockers.

Renewable Energy Guarantees 

of Origin (REGO) Agreement

A scheme that tells consumers what proportion of their electricity comes from renewable sources​.

Resistance heating/ heater Generate heat by passing electrical currents through wires​​.

Scenario A scenario is a set of assumptions for a particular end point (usually 2050) which are modelled in our 

optimisation model. 5 different scenarios were modelled to see what was common across the scenarios 

and therefore is a “no regrets” measure, and what changed between the modelled scenarios.

Sensitivities Sensitivities of a specific scenario can be tested – for instance to test the impact of increasing 

electricity/hydrogen prices on the scenario. Testing a sensitivity is when you change one thing multiple 

times to assess the impact on the cost/carbon. 

Sewage gas A mixture of gases generated in sewer systems, used in a reciprocating gas engine to produce heat 

and electricity​​.

Solar PV Convert solar radiation into electricity using photovoltaic (PV) cells​​.

Strategic objective Strategic objectives are purpose statements that help create an overall vision and set goals and 

measurable steps to achieve the desired outcome. A strategic objective is most effective when it is 

quantifiable either by statistical results or observable data. Strategic objectives further the vision, align 

goals and drive decisions that impact change.
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Glossary of terms

Term Definition or meaning

Strategic options Strategic options are longer-term changes to demand, generation and infrastructure that will lead onto 

decarbonisation of the local energy system - and the key variables that determine scenarios. 

Substation upgrades Interventions at an existing primary substation designed to increase the capacity of the substation, such as 

upgrading an existing primary substation or installing a new primary substation. May also be called 

‘substation interventions’ in the reports.

Supply Energy supply options – this is how energy is delivered from the point of source – so a supply option would 

be solar PV.

Supply/ generation headroom The difference between the electrical capacity of a substation, and the power being supplied to the 

substation at a given time.

TfW zone An area used by the Transport for Wales (TfW) as a point of origin or departure for vehicle trips. May also 

be called "transport zone" within the reports.

Transmission network Move energy via pipes or wires for long distances around the country at high pressure/ voltages.

Uncertainties Uncertainty results from lack of information or from disagreement about what is known or even knowable.

Wind power Harnessing the kinetic energy of wind to turn a turbine to generate electricity​​.
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Units of measure

Unit Definition or meaning

°C Degree(s) Celsius – a unit of temperature on the Celsius scale.

GWh Gigawatt hour(s) – a unit of energy representing 1 billion watt-hours.

kgCO2e Kilogram(s) of carbon dioxide equivalents – a unit of measurement for greenhouse gas warming potential, 

expressing the equivalent weight of carbon dioxide with the same global warming potential. 

ktCO2e Kilotonne(s) of carbon dioxide equivalents - a unit of measurement for greenhouse gas warming potential, 

expressing the equivalent weight of carbon dioxide with the same global warming potential. Represents 1 

million kgCO2e.

kV Kilovolt(s) – a unit of potential energy of a unit charge in a point of a circuit relative to a reference (ground) 

representing 1000 volts. 

kW Kilowatt(s) – a metric unit of power measuring rate of energy consumption or production representing 1000 

watts.

kWh Kilowatt hour(s) - a unit of energy representing 1000 watt-hours.

kWp Peak kilowatt(s) – the maximum power rating possible produced by an energy generation source (i.e., 

amount of power produced in ideal generation conditions).

MVA Mega volt amp(s) – a metric unit of apparent power measuring rate of energy consumption or production 

and considering the efficiency by which electrical power is converted into useful output. It is related to MW 

by the power factor of the system or equipment.
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Units of measure

Unit Definition or meaning

MW Megawatt(s) – a metric unit of power measuring rate of energy consumption or production representing 1 

million watts.

MWe Megawatt(s) electric – a unit of electric power output from a generation source representing 1 million watts 

electric. 

MWth Megawatt(s) thermal – a unit of thermal power output from a generation source representing 1 million watts 

thermal.

MWh Megawatt hour(s) - a unit of energy representing 1 million watt-hours.

tCO2 per capita Tonne(s) of carbon dioxide per capita – a unit of mass of carbon dioxide emitted per member of a 

population per year. Represents 1000 kgCO2 per capita.
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1. Introduction
LAEP development

Monmouthshire’s LAEP was prepared by 

Arup, Carbon Trust and Afallen on behalf of 

Monmouthshire County Council and the 

Cardiff Capital Region. Energy Systems 

Catapult were the Technical Advisors for 

wider the LAEP Programme in Wales. The 

LAEP programme and the development of 

this LAEP’s was funded by the Welsh 

Government.

In this report, the term "we" has been used 

throughout to refer to the consultants 

introduced above, that have been 

commissioned by Welsh Government to 

support the development of this LAEP. We 

developed Monmouthshire’s LAEP in 

accordance with ESC’s LAEP GuidanceT01
 , 

which breaks the LAEP development process 

down into seven stages (See Figure 1.1.1).

Figure 1.1.1: Seven stages of local area energy planning (LAEP) according to ESC’s LAEP GuidanceT01
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1. Introduction
Introduction to Technical Report

Monmouthshire’s Local Area Energy Plan (LAEP) 

provides an evidence-based plan of action that 

identifies the most effective route to a net zero 

local energy system for the area. This LAEP has 

been developed by bringing local organisations 

and groups together to discuss the evidence 

created as part of the development process and 

collectively agree on the best way forward to 

achieve this objective.

Applying this approach, the LAEP puts local 

needs and views at the centre of the planning 

process, and helps creates a co-ordinated, place-

based plan that avoids the duplication of efforts, 

aims to save money, and realises additional 

social benefits that might otherwise have been 

over-looked.

The LAEP has been divided into three separate 

documents to make the content accessible to a 

variety of audiences and to make it easier for 

readers to find what they are looking for:

This is the Technical Report, which contains the 

graphs, charts, maps and supporting data for the 

results published in the LAEP. It also provides 

more detail about the approach to the modelling 

and scenario analyses that we completed.

The other two documents are the Local Area 

Energy Plan and the Renewables Investment 

Prospectus.

The Local Area Energy Plan focuses on 

Monmouthshire’s local energy strategy and 

action plan.

The Renewables Investment Prospectus 

highlights short-term, regional and local 

renewable energy opportunities that have the 

greatest potential for delivery across 

Monmouthshire.

Figure 1.1.3 (overleaf) shows a summary of the 

content of this Technical Report, to help navigate 

this report. For a summary of the content of other 

reports and how this relates to Energy systems 

Catapult’s (ESC) LAEP GuidanceT01, please see 

Appendix B9.

Figure 1.1.2: Summary of LAEP reports’ purpose and 
audience

Local Area 
Energy Plan

A compelling 
plan for a 

local net zero 
energy 
system

General 
public, 

businesses, 
policymakers, 

Local 
Authorities

Technical 
report

Detailed 
method and 

evidence

Local 
authorities, 
DNOs, gas 

DNOs

Renewables 
Investment 
prospectus

A compelling 
vision for 
regional 

investment

Investors, 
developers

P
u
rp

o
se

P
age 131



18

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

1. Introduction
Introduction to the Technical Report
Navigating this report

Figure 1.1.3: Summary of content in Technical Report

1. Introduction

2. Stakeholder engagement

3. The current energy system

Methodology

Analysis

• Overview of LAEP programme.

• Process of preparing a LAEP, identifying resources, appointing lead 

organisation and agreeing roles.

• Definition of the system boundary and scope of the LAEP.

Content

• Approach taken to identify, prioritise and engage stakeholders 

throughout the development of the LAEP.

• Summary of data sources used to inform the energy system 

baseline.

• Summary of assumptions used to define the energy system 

baseline.

• Presentation of local socio-economic context.

• Discussion of Monmouthshire’s baseline energy use from buildings, 

industry and transport and energy generation.
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1. Introduction
Introduction to the Technical Report
Navigating this report

Figure 1.1.4: Summary of content in Technical Report

• Summary of modelling approach for scenario analysis.

• Summary of modelling parameters used, such as cost, emission factors and network 

dependencies.

• Comparison of key characteristics of four future energy scenarios modelled: National Net 

Zero, High Demand, Low Demand and High Hydrogen.

• Summary of results from sensitivity analysis.

Content

• Method for development deployment pathways.

• Estimated impacts of each future energy scenario on air quality and employment.

• Summary of deployment pathways for each scenario, with additional discussion across 

buildings, industry, transport and renewable generation.

• Summary of the process of developing energy propositions.

• Introduction to Monmouthshire’s energy propositions that form the framework for 

Monmouthshire’s LAEP, and the focus for the next 5-6 years.

• Monmouthshire’s plan on a page summarising the priority focus zones identified for 

each system component that contribute to Monmouthshire’s energy propositions.

• Presentation of the detailed evidence to support delivery of each energy proposition, 

including the “focus zones” investment requirements.

4. The future energy system

Scenario analysis

Deployment modelling

5. Action planning

Energy propositions

Creating the plan (Main LAEP Report only)
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1. Introduction
The local energy system

A LAEP considers energy use, supply and 

generation within the council boundary.

There are three core parts to the local energy 

system:

Infrastructure – The physical assets associated 

with the energy system such as electricity 

substations.

Supply – Generation (renewable and non-

renewable), storage and distribution of energy to 

local consumers for use in homes, businesses, 

industry and transport.

Demand – The use of energy driven by human 

activity e.g. petrol/diesel used in vehicles, gas 

burned for heat in homes. required for the energy 

system to operate.

Fuel for transport, heat and power in buildings and 

heat and power for industrial processes and other 

energy needs are considered together in the 

planning process to ensure that the interactions 

and dependencies between the generation and use 

of different energy sources across different sectors 

are fully considered. This can also help to identify 

where different systems can work better together to 

improve the overall resilience and flexibility of the 

energy system.

Figure 1.1.5: Schematic of electricity and gas transmission and distribution network and the system boundary for LAEP

Flow of natural gas

Flow of electricity

2. Transmission 

networks

Move energy via 

pipes or wires for 

long distances 

around the country at 

high pressure/ 

voltages.

3. Distribution 

networks

Takes energy from 

transmission network 

and delivers it to users 

via pipes or wires at low 

pressure / voltages.

Local area energy system

5. Consumers 

Businesses, homes, 

vehicle charging.

Large off-

takers

1. Generation

Energy is transformed 

into electricity so it can 

be transported. 

Energy carriers, such 

as oil/gas are 

extracted from the 

ground.

4. Distributed generation and 

storage 

Generation and storage that is 

connected directly to the 

distribution network, but can also 

supply homes and other uses 

directly.
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1. Introduction
The local energy system

Boundary

The LAEP is a plan to support the transition of 

the local energy system to net zero, and 

therefore requires an understanding of the 

emissions produced by the local energy system 

as well as energy supply, use and infrastructure. 

To do this, the geographic boundary was used to 

set the boundary of the study, which meant that 

any energy generating assets, energy use and 

infrastructure in that boundary was considered for 

inclusion in the LAEP. 

Scope

The scope of the LAEP was then determined 

based on ESC’s LAEP GuidanceT01. The 

Guidance states that certain energy assets 

should be considered national rather than local, 

where the asset serves the wider energy needs 

of the UK. Considering this, electricity connection 

at lower voltages (132 kV / 33kV / 11kV) was 

defined as “local” and included in the modelling 

for the LAEP. Any assets connected at higher 

voltages (400 kV / 275 kV) or with capacities > 

100 MW were considered “national” and 

excluded from the modelling unless otherwise 

specified. 

If local government has control over the siting of 

generation/production and associated 

infrastructure (e.g. through the planning process) 

then it is local energy production. When 

permitting for siting and construction is controlled 

by national organisations (e.g. for offshore wind) 

then it is national energy production. Energy 

generation should be considered local where the 

key input to energy production is a local 

resource. Energy generation where the key 

resource comes from outside the local area (e.g., 

imported biomass) should be considered part of 

the national energy system.

Similarly, any demand connected to the 

transmission network is excluded, as we are 

looking at the local distribution network. ​

Figure 1.1.6: Location of the Cardiff Capital Region 
economic region (red) and the LAEP system boundary for 
Monmouthshire (black)

Monmouthshire

Other LAs in CCR

Complete LAEPs in CCR

Figure 1.1.7: Monmouthshire boundary 
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2. The current local energy system
Overview

This section is structured as follows:

Methodology

This section summarises the data sources 

and assumptions applied to describe the 

characteristics of Monmouthshire’s local 

energy system as it looks today.

Analysis

Presents key findings from the baseline 

analysis, discussing energy use in buildings, 

transport and industry and how energy is 

currently generated in the local area.

Figure 2.0.1: Flow diagram showing the chapters and sub-
chapters in this report (the chapter that follows is 
highlighted in red)

23

Introduction (Chapter 1)

Stakeholder engagement (Chapter 2)

The current energy system (Chapter 3)

The future energy system (Chapter 4)

Scenario analysis

Deployment modelling

Action planning (Chapter 5)

Energy propositions

Creating the plan (Main LAEP Report only)

Methodology

Analysis
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2. The current local energy system
Methodology overview

This section provides a detailed overview of the 

local energy system baseline, and describes the 

methodology and assumptions used to 

understand current energy infrastructure, what 

types of energy are used, what technologies are 

used to convert it from one form to another (e.g. 

heat) and how much is consumed.

1. Data collection

We compiled energy consumption data and the 

capacities for existing energy generators in 

Monmouthshire from local and regional sources, 

prioritising the highest level of granularity 

possible. We circulated a Request for Information 

(RFI) to the Local Authority to gather council-

owned datasets and policy documents to inform 

the broader context for renewable energy in the 

area. Sectoral datasets were sourced through 

other organisations such as Transport for Wales 

(TfW), distribution network operator (DNO) and 

the gas distribution network operators (GDN) 

where relevant. Publicly available data sources 

and existing databases were also used where 

appropriate. The resulting dataset comprised of 

six core modules; buildings, transport, industry, 

renewable energy, heat networks, and energy 

supply infrastructure. Detailed methodologies for 

each of these modules are outlined overleaf.

We collected baseline data for 2023 to include 

the most up to date data for housing stock and 

renewable generation installations. The 

exception to 2023 datasets was for transport 

(2015) and industry data (2019). Transport and 

industry datasets are the least likely to have 

changed in terms of electrification over the years 

2019 to 2023, and transport is the most likely 

dataset to have changed due to the COVID-19 

pandemic. 

2. Data validation

We cross-referenced the calculated results with 

existing datasets to evaluate their accuracy. This 

validation process was essential to understand 

any discrepancies between datasets and ensure 

the overall precision of our reporting. The 

Department for Energy Security and Net Zero’s 

(DESNZ) (formerly BEIS) sub-national total final 

energy consumption datasetT05 formed the main 

source of validation, with other datasets also 

considered for other emission sources.

3. Data analysis

We generated maps to present spatial 

information related to the current energy system 

to support analysis alongside data tables to 

consolidate and compare different datasets to 

understand trends. These are shown overleaf.

1. Context: maps showing socioeconomic and 

energy efficiency data.

2. Demand: maps showing electricity, heat/gas 

and transport demand data.

3. Infrastructure: maps showing primary 

substation demand headroom, generation 

headroom and the proportion of properties 

that are not connected to the gas.

4. Supply: maps showing energy generators.

P
age 139



26

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

2. The current local energy system
Methodology – electricity and gas network infrastructure

Electricity

Capacity data was combined with the corresponding 

primary substation service area, assigning primary 

substation capacity and headroom to each primary 

substation service area. 

Each 11kV cable was mapped to a primary substation, 

and then to a Local Authority boundary. Where 

primary substation service areas intersected one or 

more Local Authority boundaries, they were divided 

into smaller modelling zones at the boundary. The 

capacity of the primary substation was then 

distributed proportionally among its constituent 

modelling zones based on the modelling zone’s area 

as a fraction of the primary substation service area.

Exclusions

This piece of analysis only considers the distribution 

network, as the transmission network is considered a 

national asset and therefore out of scope of the LAEP. ​

There were some areas where no supply/generation 

headroom data was available, these were excluded

Gas

We used the percentage of off-gas homes derived 

EPC dataT07 to understand the extents of the existing 

natural gas service area. The EPC data contains 

address-level statistics for around 60% of homes, 

including information on heating type. The percentage 

of off-gas homes in the current system is the 

proportion of domestic EPC records that are not 

heated by natural gas. To extrapolate the on- or off-

gas designation to buildings without an EPC rating, we 

created building archetypes and extrapolated the 

statistics using a nearest-neighbour extrapolation 

method.

Figure 2.1.1: Process of mapping primary substation 
service areas to the local authority boundary

Table 2.1.1: Electricity and gas network infrastructure – 
data sources

Data 

input

Data 

source

Data 

type

Data quality

Primary 

substation 

service 

areas and 

headroom

NGED 

Open 

Data 

Portal
TC06

Primary For four 

substations in 

CCR, the data 

did not 

indicate 

primary 

capacity. 

Off-gas 

grid 

homes

EPC 

dataT07

Primary Heating-type 

data available 

for ~60% of 

homes

Local Authority 

Boundary 

Primary substation service 

areas 

Modelling zone: split primary substation service 

area assigned capacity based on area

100 m2

1 2

100 m2
70 m2

30 m2

*Note: areas shown here are theoretical values.
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2. The current local energy system
Methodology – electricity and gas network infrastructure

Figure 2.1.2: Map of substation zones in Monmouthshire
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2. The current local energy system
Methodology – building energy demand

Carbon Trust has a well-established address-

level database that uses a “bottom-up” approach 

for both domestic and non-domestic properties. 

The Carbon Trust’s address-level model enables 

a more accurate assessment of building-

level energy demand and provides a detailed 

platform for assessing decarbonisation measures 

and scenarios.

Address-level database

We created an address-level database for this 

assessment by combining energy performance 

certificate (EPC)T07 (accessed February 2023) 

and council data with Ordnance Survey (OS) 

AddressBase PlusT08.

For properties with no EPC record, we 

extrapolated insulation statistics at the postcode 

level. 

Where possible, we supplemented this database 

with council-supplied data to improve the 

accuracy of energy consumption statistics.

Table 2.1.2: Baseline data sources (buildings)

Data input Data source Data type Data quality

Address-level attribute data 

(property type, insulation, 

construction age, heating fuel 

etc.)

Domestic & non-domestic 

EPC, display energy 

certificates (DEC)T07

Primary Approximately 60% of 

building stock covered. 

Attributes extrapolated to 

remaining buildings based on 

closest neighbours.

Last updated April 2023.

Outline polygons for buildings 

(GIS mapping)

OS AddressBase PlusT08 Primary Quality assured by GeoPlace 

and contains the most 

extensive and accurate 

information available.

Last updated April 2023.

Gas and electricity 

consumption data

Council-supplied data Primary Council-owned non-domestic 

stock only.

Domestic heat and electricity 

demand profiles

Profiling tool 

commissioned by NGED 

and developed 

by HildebrandTC06

Secondary Uses data from 

approximately 10,000 smart 

meters from across the UK 

categorised by archetype to 

estimate average electricity 

and heat demand profiles.

Non-domestic heat, electricity 

and cooling profiles

CIBSE non-

domestic electricity and 

gas benchmarksT10 and 

Arup’s normalised profiles

Secondary Building profiles used have 

been tested against other 

buildings of the same type.
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No. Description

1 Detached - after 1930 - medium/high efficiency

2 Detached - low efficiency

3 Terrace - medium efficiency

4 Terrace - before 1930 - low efficiency

5 Semi-detached - after 1930 - low efficiency

6 Semi-detached - after 1930 - high efficiency

7 Semi-detached - before 1930 - low efficiency

8 Semi-detached - before 1930 - high efficiency

9 Flat (any floor) - high efficiency

10 Top floor flat - low efficiency

11 Bottom floor flat - low efficiency

12 Office

13 Retail

14 Hotel/Hostel

15 Leisure/Sports Facility

16 Schools, nurseries And Seasonal Public Buildings

17 Museums/Gallery/Library/Theatre/Hall

18 Health Centre/Clinic

19 Care Home

20

Emergency Services, Local Gov Services, Law, 

Military

21 Hospital

22 Warehouse

23 Restaurant/Bar/Café

24 Religious building

25 Transport Hub/Station

26 University Campus

27 Other non-domestic

2. The current local energy system
Methodology – buildings energy demand

We categorised all domestic and non-domestic 

properties into a numbered list of archetypes based 

on the following parameters:

• Property type and built form (e.g. Detached 

house, top floor flat)

• Construction age (before/after 1930)

• Level of insulation

• Prevalence of building type in Wales

An archetype is assigned the median or most 

common attributes of all properties in the archetype 

category. E.g. the median attributes for archetype 1 

are cavity wall (filled); insulated loft; uninsulated 

solid floor; 38kWh/m2 electricity demand; and 

114kWh/m2 annual heat demand.

Data validation

We generated building profiles at the archetype level 

and aggregated to local authority area to adjust the 

annual consumption based on DESNZ’s sub-

national energy consumption statisticsT05.

Differences are expected when comparing the 

national dataset to our bottom-up results due to the 

difference in scope, boundary, technology 

efficiencies, occupancy and consumer behaviour. 

The DESNZ’s sub-national statisticsT05 are therefore 

used to sense check our results and scale the fuel 

consumption where the difference is high.

Consumption taken from DESNZ’s sub-national 

statisticsT05 is 16% lower per address than the 

bottom-up generated profiles for electricity. The 

difference signifies that the bottom-up estimate for 

fuel consumption is close to the DESNZ’s sub-

national statistics.

Unoccupancy of buildings has not been considered 

in the bottom-up approach. Also, for non-domestic, 

one limitation of the archetype approach is that it 

does not capture the range of ways floor area can be 

used for unclassified archetypes. Refer to Appendix 

B3 for a detailed list of energy benchmarks.

Monmouthshire % diff

Domestic electricity demand difference -7.0%

Domestic heat demand difference* -22%

Non-domestic electricity demand difference 0.0%

Non-domestic heat demand difference 13%

Un-occupancy (Census 2021)T56 6%

% non-domestic properties with no archetype 27%

Table 2.1.3: Demand differences between DESNZ’s statistics 
and building profiles

*DESNZ’s statistics report gas consumption which was used as a 
proxy for heat demand Table 2.1.4: Summary of building archetypes used
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2. The current local energy system
Methodology – transport energy demand

Here we explain the approach taken to 

assess the transport demand baseline. The 

outputs of this baselining are regional 

mileage demand maps and the transport 

values in the baseline Sankey diagrams per 

local authority.

We used data from Transport for Wales 

(TfW) transport modelsTC12 to estimate 

annual road mileage data between different 

parts of a local area. TfW’s data provided 

the number of trips between two different 

transport zones (defined by TfW) on an 

average day according to vehicle type. In 

this data, a trip is defined by the transport 

zone where a vehicle's journey starts and 

the transport zone where it ends; therefore 

vehicles which pass through a transport 

zone without stopping are not counted. We 

estimated the route distance to be 130% 

longer than the distance between each 

area’s centre point. This ‘route indirectness’ 

factor was based on Arup work from a 

previous local area energy plan in Wales. 

We then scaled up that daily mileage value 

to an annual mileage value.

We then geospatially mapped these annual 

mileage values from the TfW zones to 

substation zones. We summed over vehicle 

types to produce the map shown on the 

right in Figure 2.1.3.

We also estimated the energy consumption 

in kWh associated with these mileage 

values using vehicle type-specific kWh/mile 

factors, derived from external sources of 

miles per gallon provided in Table 2.1.5. 

The sum of this over a local authority 

resulted in the transport demand value for 

the baseline Sankey diagram.

Exclusions

Note that trips by rail are not included. Rail 

is considered a national asset.

Figure 2.1.3: Estimated annual mileage (million miles / year) for all vehicles 
in Monmouthshire by substation zone (2015)
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2. The current local energy system
Methodology – transport energy demand

Data validation

We compared our baseline results against two 

datasets: our mileage values were compared 

against the Department for Transport (DfT) road 

traffic statisticsT13, and the energy consumption 

values were compared against the DESNZ sub-

national road transport fuel consumption 

statisticsT14.

The mileage comparison is on the right, which 

compares total mileage of all vehicles. We found 

our estimates to be broadly consistent with the 

DfT dataset – in some cases above and in some 

cases below, meaning the differences are likely 

due to differing levels of route directness in 

different local authorities.

The TfW dataset was used for our analysis 

because it was prepared on a zonal basis for 

each Local Authority, which provided more detail 

compared to the DfT road traffic statistics which 

were prepared by Local Authority area.

Please see the energy consumption comparison 

on the next page.

Figure 2.1.4: Comparison of modelling results against DfT road traffic statistics
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2. The current local energy system
Methodology – transport energy demand

The energy consumption comparison is on the 

right, showing the total energy consumption as 

estimated by our method and by the DESNZ sub-

national fuel consumption statisticsT14. Our 

estimates were found to be very consistent with 

the DESNZ dataset.

Mapping of local electric vehicle charge points

In the baseline maps, we mapped local charge 

points according to the postcodes supplied in the 

National Chargepoint RegistryT15 and, where 

provided, local authority records. We are 

currently reviewing extra data provided by local 

authorities.

Figure 2.1.5: Annual transport energy consumption; our analysis based on TfW data compared to DESNZ (formerly BEIS) 

sub-national fuel consumption statistics
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2. The current local energy system
Methodology – transport

Data input Data source Data type Data quality

Demand tables Transport for Wales (TfW) South East Wales Transport Model 

(SEWTM)TC12.

Primary Total number of trips between TfW zones for a 

typical 24-hour period only. Trip distances not 

available.

Miles per gallon values for 

cars and LGVs

Env0103: Average new car fuel consumption: Great Britain. 

Assumes average age of 10 years for cars and 9.3 years for 

LGVsT16.

Secondary “Obtained under consistent, carefully controlled 

laboratory conditions and do not reflect external 

factors”.

Miles per gallon values for 

HGVs

Env0104: Average heavy goods vehicle fuel consumption: Great 

Britain. Assumes average age of 11 yearsT17.

Secondary “Obtained under consistent, carefully controlled 

laboratory conditions and do not reflect external 

factors”.

Miles per gallon values for 

buses

Transport for London press release (2014)T18. Secondary Does not differentiate between diesel and 

petrol. Data source is a press release based on 

London buses; not UK-wide dataset. The miles 

per gallon value may differ significantly 

between driving in London and driving in less 

urban parts of Wales.  

Number of diesel vehicles 

and total number of vehicles

Vehicle licensing statistics data tables (veh0105)T19. Secondary All non-diesel vehicles assumed to be petrol.

Postcodes of charge points National Chargepoint Registry (NCR)T15. Primary Relies on updates by contributors.

Table 2.1.5: Transport baseline data sources
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2. The current local energy system
Methodology – industry energy demand

We identified industrial demands in each local 

authority using the large point sources database 

from the National Atmospheric Emissions 

Inventory (NAEI)T20. This includes spatial 

coordinates for each point source that could be 

used to locate industrial sites.

The NAEI database also contains information on 

the emissions generated by each site. For this 

baseline analysis, we only considered carbon 

dioxide emissions.

To estimate the energy from emissions at each 

industrial site, we divided emissions by the 

appropriate carbon emissions factorT21.

We sent industry stakeholders a request for 

information (RFI) to obtain primary data for the 

site’s annual electricity and gas consumption, to 

validate calculated industrial energy demands.

Where industrial organisations with large energy 

demands in Monmouthshire did not respond to 

this information request, we used the NAEI 

emissions to provide a proxy for the energy used 

by the site. When calculating energy demand, we 

only considered carbon emissions in the 

conversion from carbon emissions to energy 

demand.

Data validation

There was no information on the industrial sites at 

other sources for cross-referencing.

Exclusions

We omitted national assets connected to the 

transmission network, as well as assets that did 

not have any available data.

Table 2.1.6: Baseline data sources (industry)

Data 

input

Data 

source

Data 

type

Data 

quality

Point 

source 

data

NAEI, 

2020T20

Primary Only 

carbon 

emissions 

were 

considered. 

Other 

emission 

types were 

discarded
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2. The current local energy system
Methodology – local energy generation

We mapped generators identified in the 

renewable energy planning database (REPD)T22 

to modelling zones in geographic information 

systems (GIS) using address or postcode.

We cross-checked data against the energy 

generation in Wales (EGW)T23 2021 report to 

capture any operational generators that were not 

captured in renewable energy planning database 

(REPD) or NGED’s embedded capacity register 

(ECR)TC24 This was the latest report available at 

the time of developing the baseline.

As the EGW dataset includes ground-mounted 

generators connected to the transmission 

network, we cross-checked any additional 

generators identified in EGW against the 

transmission embedded capacity register 

(TEC)T25 to ensure only generators connected to 

the distribution network were captured.

Exclusions

Offshore wind generators were not captured. 

Generators with capacities exceeding 100MW 

were not captured. Generators that did not 

include an electricity capacity or 

postcode/address were not included.
Table 2.1.7: Baseline data sources (local energy generation)

Data input Data source Data type Data quality

Installed renewable electricity 

capacity (MWe) for ground-

mounted solar PV, commercial 

rooftop solar PV, onshore 

wind, hydropower, biomass, 

AD, landfill gas, sewage gas, 

energy from waste, natural 

gas, oil.

REPD (January 2023) T22

ECR (April 2023) TC24

EGW (2021) T23

Council-supplied data 

(where available)

Primary Distribution-connected generators only.

REPD: Renewable generators greater than 

150kW*, UK wide, updated quarterly.

ECRs: Generators or storage greater than 

or equal to 1MW, DNO supply area, 

updated monthly.

EGW: Generators connected to distribution 

or transmission network, Wales-wide, 

updated annually.

Thermal generator installed 

capacity (MWth)

EGW (2021) T23 Secondary Generators listed by outward code (first half 

of postcode) as no full postcode available.

Domestic rooftop solar PV EGW (2021) T23

Council-supplied data 

(where available)

Secondary Rooftop solar PV data was compiled using 

feed-in-tariff registers and other micro-

generator databases.

Generators listed by outward code as no full 

postcode available.

*the minimum threshold for installed capacity was 1MW until 2021, at which point it was lowered to 150kW. This means 

that projects below 1MW that were going through the planning system before 2021 may not be represented in the REPD. 
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2. The current local energy system
Methodology – greenhouse gas emissions

Generation-based emission factors are factors 

that measure greenhouse gas (GHG) emissions 

(in CO2 equivalent) per unit of 

electricity generated. These were used in this 

analysis by multiplying the fuel feedstock for each 

technology in the scope of modelling, with the 

relevant emission factor.

GHG emission factors and their relevant sources 

are presented in Table 2.1.8. Each emission 

factor is a 2023 estimation except for electricity, 

where a projection was used to reflect grid 

decarbonisation.

Exclusions

Emissions associated with the extraction, 

transportation and distribution of the fuel sources 

are not considered. Lifecycle emissions of 

generation facilities are also excluded. 

Renewable energy generators that generate 

electricity with no intermediary (e.g. solar PV, 

wind etc.) are modelled as having no associated 

GHG emissions.

Table 2.1.8: Baseline emission factors (local energy generation)

Technology Value Units Source

Biomass 0.0119 kgCO2e/kWh
DESNZ, 2023 (Average of 4 biomass fuels: wood 

logs, wood chips, wood pellets, grass/straw)T21

Coal 0.3226 kgCO2e/kWh DESNZ, 2023 (Coal - Industrial, Gross CV) T21

Diesel 0.2391 kgCO2e/kWh
DESNZ, 2023 (Liquid fuels - Diesel (average 

biofuel blend), Gross CV) T21

Electricity grid 0.045 kgCO2e/kWh

National Grid FES 2023 (averaged scenario, 

without BECCS). Also includes projection to 2050 

TC35

Landfill gas 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Landfill gas) T21

Natural gas 0.1843 kgCO2e/kWh
DESNZ, 2023 (Gaseous fuels - natural gas, 

Gross CV) T21

Oil/LPG 0.2413 kgCO2e/kWh
DESNZ, 2023 (Average of LPG and Fuel Oil, 

Gross CV) T21

Organic matter 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Biogas) T21

Petrol 0.2217 kgCO2e/kWh
DESNZ, 2023 (Liquid fuels - Petrol (average 

biofuel blend), Gross CV) T21

Sewage gas 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Biogas) T21

Waste incineration 0.038 kgCO2e/kWh DESNZ, 2023; Tolvik, 2021T26
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2. The current local energy system
Analysis - local context

Monmouthshire is located in the southeastern 

region of Wales, sharing borders with the 

southwestern part of England and the Midlands. 

Encompassing an area of around 880 square 

kilometres, the county has a relatively low average 

population density of 1.1 persons per hectare. In 

2021, the population reached around 93,000TL01. 

Monmouthshire is a predominantly rural area, with 

only 53% of the population living in urban areas 

TL02 Abergavenny, Chepstow, Monmouth, Caldicot, 

Usk and Magor are Monmouthshire’s main 

settlementsTL02 . 

Monmouthshire’s landscape features designated 

areas such as the Wye Valley Area of Outstanding 

Natural Beauty and the Brecon Beacons National 

Park. There is a high proportion of agricultural 

land, with 16.7% being dedicated to crops and 

horticulture TL02. Both designated and cultivated 

land pose a challenge for renewable energy 

deployment due to the planning restrictions 

imposed on grade 1 to 3a land.

Transport networks 

Monmouthshire benefits from a well-developed 

road network, including the A40, A48 and other 

arterial routes and motorways that connect 

Monmouthshire with Cardiff, Bristol, Gloucester 

and Newport. Nearly half of Monmouthshire’s 

economically active population take advantage of

 

the road infrastructure to out commute, drawn to 

higher paid jobs outside the county. This trend 

contributes to the high prevalence of private car 

ownership and longer commuting distances TL02. 

Fuel poverty and deprivation

In 2022, around 10% of households in 

Monmouthshire were deemed to be living in fuel 

poverty in comparison to 14% of households 

across WalesT27. A household is regarded as being 

in fuel poverty if they are unable to keep their 

home warm at a reasonable cost. In Wales, this is 

measured as any household that would have to 

spent more than 10% of their income on 

maintaining a satisfactory heating regime. 

According to the Welsh Index of Multiple 

Deprivation 2019 (WIMD), across Monmouthshire, 

27% of the 56 LSOA areas were ranked in the 50% 

most deprived, with no LSOAs in the 10% most 

deprivedT28.

Local economy

Tourism and agriculture are both important sectors 

in Monmouthshire. In 2020, the sectors with the 

largest number of enterprises were ‘professional, 

scientific and technical’ (17.5% of all enterprises) 

and ‘agriculture, forestry and fishing’ (15.3% of all 

enterprises) TL03. In 2022, 2.34 million tourists 

generated £285 million for the local economy, 

which supported 3,356 jobsTL04. 

Figure 2.2.1: Index of Multiple Deprivation by LSOA in 
Monmouthshire in 2019
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2. The current local energy system
Analysis – greenhouse gas (GHG) emissions by sector

The figures presented here are emissions 

produced by the local energy system, as defined 

in Section 2.​ The emissions shown in Figure 

2.2.2 include:

• Buildings: emissions from heating and 

electricity use from all buildings

• Transport: emissions from road vehicles 

including cars, vans, lorries, and buses. Trains 

are not included.

• Energy: emissions from electricity plants fired 

by fossil fuel

• Industry: emissions from the large industry 

sites identified from the NAEI emissions 

dataset

In 2023, greenhouse gas (GHG) emissions in 

Monmouthshire were 440 ktCO2e. GHG 

emissions per capita were 4.6 tCO2. The largest 

GHG contributors were:

• Road vehicles: 52% (230 ktCO2e) of total GHG 

emissions are from the use of petrol and diesel 

in road vehicles​. 

• Buildings: Fuels consumed to meet electricity 

and gas demands in buildings account for 47% 

(200 ktCO2e).
Figure 2.2.2: CO2 emissions by sector in 202322

440ktCO2e 

(2023)

Electricity
5%

Biomass
0%

Natural gas
33%

Diesel
32%

Oil/LPG
10%
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20%

440ktCO2e 

(2023)

Figure 2.2.3: CO2 emissions by fuel type in 202322

Note: The emissions in Figures 2.2.2 and 2.2.3 exclude emissions from waste and land use, land 

use change and forestry (LULUCF).
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2. The current local energy system
How to read a Sankey diagram
Baseline energy flows – Sankey diagram

Sankey diagrams are a way of visualising energy 

transfer from energy sources to energy demands 

via energy vectors or conversion technologies.

They are read from left to right and show a 

snapshot of a scenario in time e.g., 2050

Energy transfers are drawn to scale and so are 

helpful to identify the size of each transfer and 

compare different scenarios.

This page and the following, reflect the energy 

baseline in Monmouthshire in 2023, apart from 

the transport (2015) and industry data (2019). 

Even though the transport and industry data are 

older (pre-covid, and before 2023), they should 

still be accurate enough to be used in this 

analysis. The datasets used were the most 

recent versions at the time of the data collection. 

Figure 2.2.4: How to read a Sankey diagram

1. Where the energy comes from

This side represents the different 

energy sources, including 

generation technologies and imports 

from the national grid.

3. Where the energy is being 

used

This side represents the final 

demands for each energy vector: 

heat demand, electricity, demand, 

transport demand.

2. How the energy is being converted
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2. The current local energy system

The baseline analysis for Monmouthshire provides insight into the existing energy system in 2023.

Figure 2.2.5: Baseline Sankey representing energy flows in Monmouthshire in GWh/year (2023)

Most of the electricity within the system was 

supplied by the National Grid, accounting for 

82% of total electricity consumed. 

Monmouthshire has a diverse mix of energy 

generators serving electricity demand, with the 

most significant contribution from biomass, 

ground-mount and rooftop solar PV. Almost all 

electricity was used for electricity demand, 

exclusive of electricity used for heating and 

transport.

Heating accounted for 34% of total energy 

demand across Monmouthshire. Whilst the 

majority of heating demand was being served 

by gas (661GWh), there was a considerable 

contribution from oil boilers (290GWh). The 

remaining heat demand was provided by coal 

(5GWh).

Transport had the highest energy demand of 

all components. This can be attributed to long 

commuting distances and high levels of private 

car ownership. Almost all vehicles in 

Monmouthshire utilise internal combustion 

engines (ICEs).
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2. The current local energy system
Analysis – buildings energy demand – domestic 

In 2023, buildings in Monmouthshire contributed 200ktCO2e to the total emissions, accounting for 47% of the overall emissions. In total roughly 45,000 

domestic buildings are present in Monmouthshire, including 6,800 terraced houses, 13,000 semi-detached, 19,000 detached and 5,000 flats. Unoccupied 

buildings in Monmouthshire account for 6% of the total stock, this is slightly below the Welsh average of 7%. 

In 2023, properties here exhibited above average levels of insulation, influencing their overall energy performance. These distinctions are shown in the EPC  

ratingsT07, with 48% of properties achieving A-C ratings, above the Welsh average of 40%.  Approximately, 75% of Monmouthshire’s domestic properties 

are connected to the gas grid, below the Welsh average of 82%. The remaining 25% are off-gas, with approximately 16% of properties using oil/LPG. 

No. Description

1 Detached - after 1930 - medium/high efficiency

2 Detached - low efficiency

3 Terrace - medium efficiency

4 Terrace - before 1930 - low efficiency

5 Semi-detached - after 1930 - low efficiency

6 Semi-detached - after 1930 - high efficiency

7 Semi-detached - before 1930 - low efficiency

8 Semi-detached - before 1930 - high efficiency

9 Flat - high efficiency

10 Top floor flat - low efficiency

11 Bottom floor flat - low efficiency

Table 2.2.1: Summary of archetypes (domestic)
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Figure 2.2.6: Summary of domestic properties by archetype
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2. The current local energy system
Analysis – buildings energy demand – non-domestic

In 2023, there were around 3,900 non-domestic properties in Monmouthshire, with offices and retail being the predominant 

business types, accounting for 24% and 23% of non-domestic buildings respectively. Other prominent archetypes included 

warehouses (319), hotels (274) and restaurants (274).

Table 2.2.2: Summary of archetypes 
(non-domestic)

No. Description

12 Office

13 Retail

14 Hotel/Hostel

15 Leisure/Sports Facility

16
Schools, nurseries And Seasonal 

Public Buildings

17
Museums/Gallery/Library/Theatre/

Hall

18 Health Centre/Clinic

19 Care Home

20
Emergency Services, Local Gov 

Services, Law, Military

21 Hospital

22 Warehouse

23 Restaurant/Bar/Café

24 Religious building

25 Transport Hub/Station

26 University Campus

27 Other non-domestic

Figure 2.2.7: Distribution of non-domestic properties by archetype
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2. The current local energy system
Analysis – monthly buildings energy demand profile

Demand for different sources of energy varies month-by-month and this can influence how we design a net zero local energy system to meet demand. 

Figure 2.2.8 presents a breakdown of electricity and heat demand in Monmouthshire by month, for the year 2023. Whilst electricity demand remains 

consistent throughout the year, the demand for heating fluctuates, showing a notable increase during the colder months (November – March). As 

temperatures drop, the need for heating within buildings increases. 

Figure 2.2.8: Monthly buildings energy profile for Monmouthshire (2023)
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2. The current local energy system
Analysis – buildings energy demand (domestic and non-domestic) 

Figure 2.2.10: Major industrial loads (2019) and heat demand 

(2023) by substation zone across Monmouthshire. The data 

is based on meter level gas  consumption (MWh/year)

Figure 2.2.9: Electricity consumption (MWh/year) (domestic 

and non-domestic properties) by substation zone across 

Monmouthshire (2023)T07. Data is based on meter level 

electricity consumption data

Baseline heat 

demand (MWh/ year)
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Primary substation service areas covering urban 

settlement areas like Abergavenny and 

Monmouth are recorded to have higher electricity 

and gas consumptions, as indicated in Figures 

2.2.9 and 2.2.10. This is likely due to the higher 

concentration of buildings in urban towns and 

cities. These areas tend to have increased 

energy needs driven by factors such as greater 

demands for heating and cooling, higher 

appliance usage, and more extensive 

infrastructure networks.

BAE Systems was identified by the NAEI as a 

large industrial site in Monmouthshire, with an 

estimated fossil fuel consumption of 12 GWh. 

This facility in Glascoed manufactures defence, 

aerospace and security solutions. A more 

detailed description of Monmouthshire’s industrial 

landscape is provided on page 49. 

BAE Systems 

Glascoed 

(12 GWh) 
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2. The current local energy system
Analysis – buildings energy efficiency

Figure 2.2.12: Proportion of domestic homes by EPC rating 

in Monmouthshire (2023)

Figure 2.2.11: Energy efficiency of domestic properties 

across Monmouthshire by LSOA, rated EPC A-C (2023)
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Figure 2.2.11 shows poor energy efficiency of 

domestic buildings in the northern and eastern 

regions of Monmouthshire, and in areas 

surrounding Abergavenny. Poor energy efficiency 

can be linked to factors such as older building 

stock, socioeconomic constraints and limited 

access to government incentives and awareness 

programmes. 

The majority (62%, 19,516 properties) of homes 

in Monmouthshire had an EPC rating of D and 

below. England and Wales’s average EPC rating 

in 2019 is a band D.
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2. The current local energy system
Analysis – transport energy demand

In 2023, road vehicles in Monmouthshire 

contributed 230ktCO2e to the total emissions, 

accounting for 52% of the overall emissions. The 

primary sources of these emissions stem from 

cars, highlighting the need for sustainable 

transportation solutions.

Monmouthshire's transport landscape, influenced 

by its predominantly rural nature, varies 

significantly. Rural areas like Usk and Raglan 

see a reliance on private vehicles due to limited 

public transport options, longer travel distances 

to essential services, and the practical necessity 

of cars. 

Cars were the main source of transport 

emissions accounting for 78% and 713ktCO2e. 

HGVs accounted for 4% of emissions and 

33ktCO2e, despite only accounting for 3.7% of 

mileage due to their higher emissions intensity 
T11.

In Monmouthshire, 0.41% of vehicles are electric 

or hybrid, surpassing the Wales-wide average of 

0.26%. Monmouthshire displays a distinctive 

pattern of car ownership when compared to the 

national average. 85% of households in the area 

own cars, with an average of 1.4 cars per 

household, which is above the national average 

of 1.2.

To support the growing EV fleet, Monmouthshire 

County Council has invested in EV charging 

infrastructure. According the National 

Chargepoint RegistryT15, there were 42 EV 

charge points in Monmouthshire in May 2023. 

These points are distributed in areas with high 

EV concentration and along major transportation 

routes to facilitate convenient charging for 

residents and visitors.

Monmouthshire County Council is planning to 

invest further in enhancing public transport 

infrastructure. Examples of projects include 

improving T7 Express bus service and assessing 

potential new station locations. Schemes such as 

these aim to offer residents efficient and 

sustainable commuting alternatives, reducing 

reliance on private vehicles. The Council is also 

working with the Burns Delivery Unit to support 

them in delivering a new Walkway Station in 

Magor. 

The Local Transport Strategy contains 

Monmouthshire County Council’s actions that 

aim to improve public transport and enhance 

active travel. A Regional Transport Plan is also 

being developed by the CCR with support from 

Monmouthshire County Council.
Figure 2.2.13: Total mileage (million miles / year) by vehicle 
type (2015)
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2. The current local energy system
Analysis – transport energy demand 

Figure 2.2.14: Public EV chargepoints registered on the 
National Chargepoint RegistryT15 across Monmouthshire 
(2023)

Figure 2.2.15: Transport energy consumption (combined 
total across cars, light goods vehicles (LGV) and heavy 
goods vehicles (HGV) by LSOA (2023)
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Consumption is highest in the northern region 

and in the LSOAs surrounding Usk. In rural 

areas, high fossil fuel consumption can often 

stem from a widespread distribution of amenities, 

which means people must travel longer travel 

distances. Additionally, limited public transport 

options means there is a greater dependence on 

private vehicles. 

Figure 2.2.14 spatially displays the locations of 

chargepoints installed in 2023. From the maps, it 

is evident there are clusters of chargepoints 

installed in urban areas or in close proximity to 

arterial roads. 

It is important to note that the chargepoints 

shown are from 2023 extract of the National 

Chargepoint Registry (NCR)T15 and do not 

include private installations, leading to an 

underestimation of the total number in 

Monmouthshire.

P
age 162



49

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

2. The current local energy system
Analysis – industrial energy demand

The industrial landscape in Monmouthshire is a 

pivotal component of its economic framework, 

encompassing a diverse range of sectors and 

activities. 

Emissions from industrial activities contribute to 

Monmouthshire's carbon footprint, totalling 

2.2tCO2e
T49. Further detailed analysis and data 

on emissions from industries is integral to 

understanding the environmental impact and 

sustainability challenges posed by this sector.

Monmouthshire hosts a diverse array of 

industries that play a fundamental role in its 

economic vitality. The nature of industrial sites in 

Monmouthshire varies, with a mix of fragmented 

sites and industrial clusters.

Across Monmouthshire, several key industrial 

sites serve as economic anchors and 

employment hubs. These sites are strategically 

located and encompass various sectors, 

including brewing, agriculture and manufacturing. 

Highlighting these industrial centres provides 

insight into their significance in driving local 

economic growth and job opportunities.

The Magor Brewery was identified in the NAEI as 

large point source emitter, which suggests that it 

is a significant industrial site. Located in Caldicot, 

the brewery offers an opportunity for 

decarbonisation, both at the site and across 

Monmouthshire. Budweiser Brewing Group, 

operators of the Magor Brewery, has developed a 

proposal alongside Protium to deploy a zero 

emission Hydrogen Production Facility, powered 

by renewable energy generationTL05. This system 

will not only power the brewery's production but 

also provide zero carbon energy for essential 

logistics assets. Furthermore, any excess 

hydrogen generated at this facility could serve as 

a fuel for public HGV consumption (e.g. buses), 

thereby advancing both the brewery's and the 

wider Monmouthshire region's progress towards 

carbon neutrality. For the LAEP, the brewery was 

considered a national asset and excluded from 

the modelling. 

BAE Systems is a global company that offers 

defence, aerospace, and security solutions. It 

operates a facility in Glascoed, supplying 

defence stocks to the UK Ministry of Defence. 

Whilst no site-specific decarbonisation plans 

have been published, BAE Systems does share 

information about its company-wide sustainability 

targets, aiming for a 90% reduction in 

greenhouse gas emissions by 2050TL06.
Figure 2.2.16: Major industrial loads (2019) and gas 
consumption (2023) by substation zone across 
Monmouthshire. The data is based on meter level gas  
consumption (MWh/year)
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2. The current local energy system
Analysis – electricity generation in 2023

In 2023, Monmouthshire had a renewable 

electricity generation capacity of 47 MW. These 

generators play an important role in meeting the 

energy demands of the region's residents, 

businesses, and industries. Assets over 100 MW 

are not in scope of this LAEP because these are 

considered national assets.

Solar power plays a vital role in the local energy 

mix. The total installed capacity of solar PV in 

Monmouthshire is 40 MW, with the majority (39 

MW) being attributed to six ground-mounted solar 

farms. Unlocking the full potential for increased 

solar output in Monmouthshire is proving a 

challenge. Government guidance to protect 

agricultural land from development, combined 

with grid constraints and considering public 

acceptance, make securing planning permissions 

for solar development a complex and demanding 

process.

Monmouthshire has various other types of 

renewable generators, including wind, 

hydroelectric and anaerobic digestion. These 

sources further diversify the energy mix, ensuring 

reliability and sustainability.

In addition to these renewable sources of 

generation, Monmouthshire has a gas generation 

site located in Monmouth, with an installed 

capacity of 3.2 MW.

While Monmouthshire is a significant contributor 

to its electricity needs through local generation, it 

also imports a portion of its electricity to meet the 

overall demand, totalling 395 GWh in 2023. This 

importation ensures a reliable and continuous 

supply of power.

See overleaf for a map of existing electricity 

generation in Monmouthshire

Figure 2.2.17: Example of renewable energy generation – 
ground mounted solar PV
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2. The current local energy system
Analysis – energy generation in 2023

Figure 2.2.18: Local energy generators and their respective capacities (MW) 

and domestic and non-domestic rooftop solar PV (MW) by outward code (2023)

Rooftop solar PV

As of 2023, the total rooftop solar PV capacity across Monmouthshire 

was 17 MW, roughly equivalent to 7% of homes. This estimate is based 

on the assumption that there are 45,000 homes in Monmouthshire and 

that the average rooftop solar PV system is 4 kWp.

P
age 165



52

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

2. The current local energy system
Monmouthshire’s energy baseline
Networks and infrastructure

Generation headroom Demand headroom

Figure 2.2.19: Electricity generation headroom by LSOA Figure 2.2.20: Electricity demand headroom by LSOA
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Figures 2.2.19 and 2.2.20 display primary 

substation supply and demand headroom across 

Monmouthshire, providing an insight to the 

network capacity in 2023. This metric offers an 

overview of the electricity network's capacity, 

highlighting areas where constraints may be 

present.

In 2023, substation demand headroom was lower 

in Monmouthshire’s main settlements, such 

Abergavenny, Monmouth and Chepstow. The 

higher concentration of buildings in these urban 

areas leads to an increased demand for 

electricity, which in turn could result in reduced 

substation capacity.

Headroom provides insights into the distribution 

networks (11 kV) capacity however, constraints 

can occur upstream (at transmission network 

level) and downstream (at lower voltage network 

level) of primary substations. It is therefore 

important to note that Figures 2.2.19 and 2.2.20 

may not show the full extent of Monmouthshire’s 

electricity network constraints. 

Note: Headroom is an indicative measure of a 

primary substation’s capacity. In more general 

terms, it’s the ability of that substation to 

handle the total flow of electricity through it.
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3. The current local energy system
Analysis – off-gas grid buildings (domestic only) shows extent of gas distribution network

Figure 2.2.21: % of properties that are not connected to the 

gas distribution network across Monmouthshire (2023) by 

MSOA

Figure 2.2.22: Main heating type of domestic buildings that 

are not connected to the gas distribution network across 

Monmouthshire (2023) by MSOA

Main Off-Gas Grid Heating Type
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In Monmouthshire, 25% of properties are not 

connected to the gas network, with 63% of off-

gas homes using oil or liquified petroleum gas for 

heating. Figure 2.2.21 shows that central and 

eastern regions of Monmouthshire have a higher 

percentage (60-80%) of off-gas properties. 

Notably, oil is the primary off-gas heating fuel 

used in these areas, as shown in Figure 2.2.22.
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3. The future local energy 
system (stage 4-5)

Monmouthshire LAEP – Technical Report
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3. The future local energy system
Methodology overview

This section is structured as follows:

Scenario analysis

This section presents an overview of the future 

energy scenarios chosen and how they were 

agreed with stakeholders. It describes our 

scenario modelling methodology, including data 

sources and assumptions and the criteria used to 

optimise each future energy scenario. We then 

discuss the key findings from scenario analysis in 

more detail, exploring the energy system 

components that constitute each proposed future 

energy system and what similarities and 

differences there are between scenarios, and the 

impact this has on network infrastructure 

requirements and energy needs.

Deployment modelling

Scenario analysis highlighted energy system 

components that played a role in all future energy 

scenarios and could therefore be defined as “low-

regret energy system components to focus on for 

deployment. We created a deployment model to 

understand the deployment profiles for these 

components, accounting for broader local and 

regional strategic objectives and national targets 

that had been discussed in stakeholder 

workshops. The outputs helped define the scale 

of change required to achieve  net zero energy 

system, and to set a level of ambition from which 

the action plan could be based.

55

Figure 3.0.1: Flow diagram showing the chapters and sub-
chapters in this report (the chapter that follows is 
highlighted in red)

Introduction (Chapter 1)

Stakeholder engagement (Chapter 2)

The current energy system (Chapter 3)

The future energy system (Chapter 4)

Scenario analysis

Deployment modelling

Action planning (Chapter 5)

Energy propositions

Creating the plan (Main LAEP Report only)

Methodology

Analysis
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3. The future local energy 
system (stage 4-5)

Monmouthshire LAEP – Technical Report

Methodology
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3. The future local energy system
Scenario analysis
Methodology - overview

The process of creating scenarios involves 

considering different versions of possible futures. 

Some of these may seem unlikely or even 

surprising, yet they could still be possible. Other 

scenarios explore the possible outcomes of 

choices the world already appears to be making. 

By exploring multiple scenarios, we can reveal 

patterns in  supply trends, energy sources and 

renewable technologies that play a part in 

multiple energy futures and use this to inform the 

Monmouthshire’s investment decisions and 

prioritisation when planning for the energy 

transition.

What is the purpose of scenario analysis?

Scenario analysis is used to explore how 

different assumptions about the future can impact 

how a particular desired outcome is achieved. 

The future for Monmouthshire’s local energy 

system consists of many different dependencies, 

making it challenging to predict how it might look 

in the future. Therefore, we used scenarios to 

explore how different potential energy futures 

might influence how a net zero local energy 

system is achieved. It’s important to note that at 

this stage of LAEP we are not trying to define a 

preferred future energy system but evaluating a 

range of potential future energy systems. This 

identifies certain technologies or demand 

reduction interventions that are prevalent in 

multiple energy futures, and those that only 

appear in one or two, helping us to determine the 

uncertainty and risk associated with deploying 

certain technologies or interventions to make 

informed decisions on a suitable, credible 

approach to achieving a net zero energy system.

This analysis was presented to stakeholders to 

support a decision about what energy 

propositions Monmouthshire might focus on as 

“low-regret, near-term energy propositions” and 

those that have a higher risk and uncertainty 

associated with them based on the modelling 

results. This information was then taken forward 

for further consideration alongside broader plan 

objectives and local and regional strategic 

priorities to inform Monmouthshire’s routemap 

and Action Plan.

As part of this analysis, we also tested different 

sensitivities to understand the impact of 

uncertainty and certain modelling parameters on 

the scenario outcomes. The findings are reported 

in the following section.

What future energy scenarios were chosen?

Using the outcomes of Workshop 2 (Strategic 

options and priorities workshop), future energy 

scenarios and their associated assumptions were 

agreed with the primary stakeholders, CCR 

representatives and the LAEP technical advisor. 

To allow for the comparison of results at the 

national and regional levels, two of the five 

scenarios were chosen to be tested across all 

Welsh Local Authorities, and two scenarios were 

chosen to be tested in all Local Authorities within 

the region. See Figure 3.1.1 overleaf for a 

description of each scenario and its scope. The 

final scenario was agreed by Monmouthshire 

County Council and was informed by 

Monmouthshire County Council’s existing 

principles, strategic objectives and energy 

priorities.
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Do nothing

National net zero

Low demand

High demand

High Hydrogen

• A scenario for comparison which considers committed activities, and assumes that current and consulted 
upon policy goes forward and remains consistent.

• This scenario provides a cost counterfactual.

• There is no decarbonisation target for this scenario, and we do not use it in optimisation modelling.

• Uses the lowest cost and carbon combination of technologies to meet Wales’ 2050 net zero target.

• Assumes a moderate level of energy demand reduction across the system.

• Model is allowed to import and export to the electricity grid, this assumes that the electricity grid is 
decarbonised and reinforced to allow for the demands, likely to be a combination of offshore wind, hydrogen 
CCGT, grid level battery storage, nuclear (these are considered as national assets and outside the scope of 
the LAEP).

• Considers the lowest future energy demand across different sectors.

• Explores the impact of energy-reducing initiatives (home fabric improvements) and uptake of active travel and 
public transport use.

• Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.

• Import and export of electricity as National Net Zero

• Considers the highest future energy demand across sectors.

• Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.

• Import and export of electricity as National Net Zero

• Considers the lowest plausible future energy demand across different sectors.

• Explores impact of energy-reducing initiatives such as home fabric improvements and uptake of active travel 
and public transport use.

• Considers hydrogen for heavy goods vehicles.

National

Regional

Local

3. The future local energy system
Scenario analysis
Methodology - overview

Figure 3.1.1: Summary of future energy scenarios
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3. The future local energy system
Scenario analysis
Methodology – modelling parameters

We developed a set of modelling parameters that 

describe certain characteristics of the future local 

energy system and how different factors could 

affect it in the future in each scenario. We set 

parameters for:

Technologies considered: we identified a list of 

viable technologies for the model to consider in 

the optimised future energy scenarios. These 

technologies were reviewed by primary 

stakeholders to ensure that they accurately 

reflected technologies the local area were likely 

to consider in the future based on the political 

context. For each technology, we collected 

key information defining costs, deployment 

and relationships with other technologies. 

Capital and operational costs: we considered 

costs associated with capital and the operation of 

the asset over its lifetime as the main parameter 

for the model to optimise. 

Emission factors: emissions factors associated 

with the operation of the asset over its lifetime 

were given a weighted cost and considered as 

part of the optimisation. 

We translated the assumptions associated with 

each future energy scenario into CalliopeT30, an 

open-source, linear programming tool which was 

used to solve for the most cost- and carbon-

effective future energy system in each scenario. 

The methodology used to define these 

parameters is described in the following section.

Future energy demand profiles: we estimated 

future energy demand profiles by applying the 

assumptions made about how energy demand 

for different energy resources might change in 

each scenario. See the following pages for more 

details.

Maximum and minimum capacities for renewable 

technologies: we used maximum theoretical 

capacities to make sure the optimisation of 

supply reflected real-world constraints such as 

available land. Where there was a project 

pipeline and/or installed capacity, these were 

assumed to be built as a minimum capacity. 

Geographic boundary: the geographic boundary 

specified what future energy demand should be 

included in any given future energy scenario. 

With each substation being used as the 

locational points for the model to solve. 

Time: we modelled the future local energy 

system by building an annual profile divided into 

8,760 hourly periods. We ran models using 1-hr, 

3-hr or 24-hr time periods, to better understand 

the sensitivities of the results on the time 

resolution chosen. Where the model was large 

(i.e. has a lot of substations), we could not 

always run an hourly model, but over the 150 

model runs undertaken on this project we are 

confident of the impact of the timestep on the 

model outputs. The model runs presented in this 

report are 3 hour runs. 
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3. The future local energy system
Scenario analysis
Methodology – optimisation modelling

Once the modelling parameters had been set, we 

then used the Calliope model to optimise the 

future supply profiles using the “objective 

functions” of cost and carbon emissions. This 

instructs the Calliope model to search for the 

future supply profile that minimises cost and 

carbon emissions across the hypothetical year of 

supply and consumption in 2050 for each 

scenario. The results give the scale of each 

of the technologies that are chosen in the most 

cost and carbon effective potential future.

We reviewed the scenarios alongside primary 

stakeholders, and, in some cases, the 

assumptions were updated based on local 

preferences. The main adjustments requested 

were to the maximum theoretical capacities for 

renewable energy generation, which is discussed 

in more detail in later sections.

Figure 3.1.2: Optimisation modelling input data and desired outputs
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Table X: Technology data parameters

Creation of 

mathematical 

constraints

Optimisation 

objectives

Technology 

costs and 

operational 

inputs

Transmission 

links and 

existing 

capacities

Technology – 

existing 

capacities

Technology 

capacity – 

upper limits

Demand 

profiles – per 

energy carrier

Error-

checking and 

data 

validation

Solving of 

constraints

Optimised 

technology 

mix and 

capacities

Optimised 

dispatch

Modelling parameters

Optimisation modelling

Outputs
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Technology data parameters

Technology costs

• Capex (£/kW capacity)

• Opex (£/kWh output)

Technology emissions

• Operational carbon emissions (tCO2e/kWh)

Technology fundamental parameters

• Efficiencies where applicable (%)

• Technology lifetime (years)

Technology constraints

• Maximum theoretical renewable energy 

technology capacity, where applicable (kW)

• Minimum renewable energy technology 

capacity, from baseline assessment (kW)

• Minimum connection capacities between 

modes for transmission technologies  

3. The future local energy system
Scenario analysis
Methodology - technologies considered

The scope of technologies included in the energy 

system model are broadly categorised as supply, 

demand, conversion, transmission, storage.

Figure 3.1.3 overleaf shows the technologies and 

carriers (energy vectors) that were modelled for 

Monmouthshire’s LAEP.

For each technology we collected key information 

defining costs, deployment and relationships with 

other technologies. The key parameters collected 

are summarised in Table 3.1.1. Alongside the 

baseline information collated on demands, 

existing energy assets and potential renewable 

locations and capacities, this information was 

loaded into a database. Automated python 

scripting was used to handle this data and 

transform it into formatted model inputs in 

preparation for running the model. This approach 

ensuring efficiency and consistency, and 

minimised opportunities for manual errors.

There are challenges to projecting out many 

of the technological data parameters, and some 

will carry greater confidence than others. Novel 

technologies, for example, might have a wider 

spread of potential costs in 2050 depending on 

the source consulted. For quality assurance 

purposes, sources of costs and details of any 

data transformations taken to normalise all units 

were stored alongside their values in the 

database. ​

Table 3.1.1: Technology parameters
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3. The future local energy system
Scenario analysis
Methodology - technologies considered

Figure 3.1.3: Technologies included in optimisation modelling

Electricity import

Technology

Input carrier Output carrier

Key:

Electricity

Hydrogen

Heat

Transport

Biomass

ENERGY SUPPLY

Hydrogen import

Ground PV

Heat networks

Energy imports:

Local electricity generation:

Rooftop PV

Onshore wind

Anaerobic digestion 

Hydroelectricity

Heat pump

CONVERSION

Biomass boiler 

(elec)

Heat generation:

Electricity generation:

Hydrogen CCGT

Hydrogen OCGT

Electrolyser

Methane reformation 

Hydrogen generation:

Biomass import Resistance heating 

Biomass boiler

Electricity demand

DEMAND

Hydrogen demand

Heat demand

Energy demands:

Electricity network

TRANSMISSION

Hydrogen network

Energy transmission:

Biomass network

Battery storage

STORAGE

Hydrogen storage

Energy storage:

Note: Different demand 

profiles for each 

scenario

Heat storage

Transport demand

Note: Methane reformation modelled 

as a supply technology

Electric car charging

Hydrogen refuelling

Transport:

Heat network

Industrial demand

Combined heat and power (CHP):

Biomass CHP
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3. The future local energy system
Scenario analysis
Methodology - future energy demand for buildings

We produced two scenarios for the buildings sector 

– high and low demand. The high demand scenario 

represents the most cost-optimal route to upgrade 

all buildings to the insulation associated with the 

current EPC C rating. Similarly, the low demand 

scenario represents a high-cost route to upgrade all 

buildings to the insulation associated with the 

current EPC A rating. The national net zero 

scenario aligns with the more pragmatic high 

demand scenario. The local scenario also matches 

the high/low demand scenario.

To produce the scenarios, we chose packages of 

retrofit measures for each of the 27 archetypes in 

each scenario. The retrofits are summarised in 

Table 3.1.2 for domestic buildings and in Table 

3.1.3 (overleaf) for non-domestic buildings (see 

Appendix B3 for more detail). Electricity and heat 

profiles, generated at the archetype level, were 

reduced in line with RdSAP-modelled changes to 

building thermal properties and aggregated 

to substation areas.

The rate of installations in the near-term considers 

the targets and initiatives of the Welsh authorities, 

as well as the major housing associations operating 

across Wales.

Table 3.1.2: Assumptions for domestic buildings in each future energy scenario

High building demand Low building demand

Scenario application
National Net Zero, High Demand 

and High Hydrogen scenarios
Low Demand

D
O

M
E

S
T

IC

Electricity demand No change from baseline 5% reduction from smart appliances

Heat demand Cost-optimal fabric measures applied 

to upgrade all buildings below EPC C  

with insulation measures associated 

with an EPC C-rated property.

12,000 retrofits to 2050

All buildings below EPC A upgraded to 

EPC A with insulation measures 

associated with an EPC A-rated property.

39,000 retrofits to 2050

New development 

build rate

LDP housing targets extrapolated to 

2050. 28% increase in number of 

homes from 2023 to 2050

Average historic build rate applied to 

2050. 15% increase in number of homes 

from 2023 to 2050

New development 

energy efficiency

2025 building regulation standard Net Zero buildings with solar PV and 

battery storage

Weather profile 4 days with temperature 

profiles equivalent to the 'Beast from 

the East' (extreme weather event 

in 2018 with -7°C lowest temp)

2 days with Beast from the East 

(-7°C lowest temp) temperature profiles

Interventions for 

retrofit considered
Options dependent on archetype

High demand interventions, plus 

additional measures. See Appendix B3 for 

more details on measure applied

Options dependent on archetype
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To upgrade buildings to EPC C, the most cost-

effective combination of measures was selected 

e.g., prioritising loft and cavity wall insulations.

For the domestic profiles, SAP modelling was 

consolidated with smart meter data in the 

network planner profiling tool developed by 

Hildebrand which improves the accuracy of 

profiles by factoring in diversity.

New developments were also added to the 2050 

energy system by projecting housing and 

commercial growth in line with LDP targets for 

high demand, and historic rates of growth for the 

low demand scenario.

New domestic and commercial growth were 

spatially mapped based on the location of 

existing domestic and commercial properties. 

Large new developments (>500 homes) were 

mapped separately to their precise substations.

Limitations

The number of insulation retrofits required is 

based on the insulation in the current building 

stock. This method is limited by the coverage of 

EPC (approx. 60% of buildings) and the 

archetype approach of grouping similar buildings 

that may have slightly different levels of 

insulation.

EPC rating is correlated, but not representative of 

the efficiency of a building. Therefore, the 

number of properties receiving retrofit measures 

does not necessarily correspond to the number 

of properties below EPC A or EPC C.

The model limits non-domestic archetypes to one 

profile for each scenario. Energy density ranges 

is a limitation for all archetypes but particularly for 

non-domestic archetypes which can vary 

massively. 

High building demand Low building demand

Scenarios 

application

National Net Zero, High Demand and High 

Hydrogen scenarios
Low Demand

N
O

N
-D

O
M

E
S

T
IC

Electricity 

demand

No change from baseline 5% reduction from smart appliances

Heat demand Cost-optimal fabric measures applied to 

upgrade all buildings with a rating of EPC C 

and below with insulation measures 

associated with EPC C-rated properties

All buildings below EPC A upgraded with 

insulation measures associated with EPC 

A-rated properties

Employment site 

allocation

LDP employment land allocations/jobs 

projection (proxy) extrapolated to 2050. 65% 

increase in commercial floorspace from 2023 

to 2050

LDP employment land allocations/jobs 

projection (proxy) extrapolated to 2050. 

19% increase in commercial floorspace 

from 2023 to 2050

Weather profile 4 days with temperature profiles equivalent to 

the 'Beast from the East' (extreme weather 

event in 2018 with -7°C lowest temp)

2 days with Beast from the East 

(-7°C lowest temp) temperature profiles

Interventions for 

retrofit 

considered

Same as domestic, plus MEV/MVHR 

ventilation

Same as domestic, plus MEV/MVHR 

ventilation

3. The future local energy system
Scenario analysis
Methodology - future energy demand for buildings (continued)
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Table 3.1.3: Assumptions for non-domestic buildings in each future energy scenario
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3. The future local energy system
Scenario analysis
Methodology – future energy demand for transport

The methodology used here closely aligns with 

the baseline methodology. The key difference is 

that the output was a year-long hourly demand 

profile in kWh. 

Like the baseline analysis, we used the South 

East Wales Transport Model (SEWTM)TC12 to 

determine transport demand across 

Monmouthshire. These models provided the 

number of trips between two different transport 

zones (defined by TfW) on an average day. In 

this data, a trip is defined by the transport zone 

where a vehicle's journey starts and the transport 

zone where it ends; therefore vehicles which 

pass through a transport zone without stopping 

are not counted. We estimated the route distance 

to be 130% longer than the distance between 

each area’s centre point. This ‘route indirectness’ 

factor was based on Arup work from a previous 

local area energy plan in Wales. We then scaled 

up that daily mileage value to an annual mileage 

value and geospatially mapped these values to 

substation zones. 

To determine the proportion of vehicles that 

converted to either electric or hydrogen, we 

applied National Grid’s Future Energy Scenarios 

(2022) - Leading the WayT31 percentages to the 

baseline annual mileage figure. Refer to Table 

3.1.4 for electric and hydrogen vehicle 

percentages per vehicle type.

Then, we applied growth factors for each vehicle 

type to the baseline annual mileage data 

obtained from the SEWTM to account for modal 

shifts. The selection of growth factors varied 

based on the specific scenario considered. Table 

3.1.5 presents the growth factors applied to each 

scenario.

Finally, we applied a transport profile to the 

annual mileage figure, resulting in an hourly 

demand profile over the course of the year. This 

profile was then converted into an hourly demand 

in kWh using the miles per kWh values specific to 

different vehicle types.

65

Vehicle type​
% Electric 

(mileage)​

% 

Hydrogen​ 

(mileage)

Cars​ 100 0

Buses​ 85 15

Vans​ 100 0

Heavy Goods 

Vehicles (HGVs)​
86 14

Table 3.1.4: Assumptions for vehicle fuel type in the High 
and Low Demand future energy scenarios
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3. The future local energy system
Scenario analysis
Methodology – future energy demand for transport - continued

Table 3.1.5: Assumptions for future transport energy demand in each future energy scenario

High transport demand Low transport demand High hydrogen transport demand

Scenario 

application
High Demand scenario National Net Zero and Low Demand scenarios High Hydrogen scenario

Fuels of 

vehicles

National Grid’s FES (2022) - Leading 

the Way
National Grid’s FES (2022) - Leading the Way

National Grid’s FES (2022) – System 

Transformation

Transport 

energy 

demand

Mileage for:

Cars – 8% increase 

Buses – 5% decrease 

HGVs: 6% increase

LGVs: 15% increase

All the above changes are from 

National Grid’s FES (2022) - Falling 

Short scenario. 

Mileage for:

Cars – 13% decrease from Llwybr Newydd 

adjusted by LA-specific car dependency factor. 

The car-dependency factor was developed to 

reflect that rural areas may achieve less than the 

nationwide target while urban areas may achieve 

more.

Buses – Increases in proportion with the 

reduction in car journeys, scaled by the bus share 

of sustainable transport options and greater 

average bus occupancy compared to cars. 

HGVs - Increase by 6% (National FES)(2022) - 

Leading the Way)

LGVs – Increase by 15% (National Grid’s FES 

(2022) - Leading the Way)

Mileage for:

Cars - <1% increase 

Buses - <1% decrease

HGVs: 6% increase

LGVs: 15% increase

All the above changes are from National 

Grid’s (FES) (2022) - System Transformation 

scenario.
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3. The future local energy system
Scenario analysis
Methodology– future energy demand profile for industry

The 2020 NAEI (National Atmospheric Emission 

Inventory) Point Sources datasetT20 was used as 

the primary source. The sites within this dataset 

were subsequently categorised as using high-

grade heat or low-grade heat processes.

For industries using high-grade heat processes, 

we identified their link to chemical processes. 

Where this data was accessible (through the 

RFI), we determined the proportion of emissions 

attributed to these chemical processes. These 

emissions were excluded from our calculations 

as they are deemed out of scope, and 

unavoidable.

In cases where quantifiable data for non-process 

operational emissions was made available, we 

assumed that all such emissions would transition 

from gas to electricity by 2050, while we 

assumed that operational emissions associated 

with processes would transition from gas to 

hydrogen by 2050 was assumed. In cases where 

quantifiable data for non-process operational 

emissions was not accessible, we assumed that 

operational processes accounted for the entirety 

of the site's emissions, resulting in a complete 

transition to hydrogen.

For industries using low-grade heat, the only 

variation in the methodology was the assumption 

that all operational emissions (process and non-

process) would shift from gas to electricity, rather 

than hydrogen.

Accordingly, we calculated the expected 

consumption of kilowatt-hours (kWh) of electricity 

and hydrogen by each site in the year 2050, 

assuming no growth in emissions. Note that this 

reflects total fuel consumption, rather than heat 

or electricity demand at the site. Any efficiency 

improvements were offset by considerations 

related to growth. This annual value was 

converted into an hourly timeseries using Arup's 

industrial usage profiles. 

Limitations

Companies that owned the industrial sites in 

Monmouthshire were sent an RFI, requesting the 

sites annual electricity and gas consumption and 

expected change in fuel consumption for 2050. 

This was not provided; therefore, these 

assumptions need verification with the owners.
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3. The future local energy system
Scenario analysis
Methodology – maximum potential capacities for renewable generation

The maximum theoretical amount 

of renewable resource (onshore wind, ground-

mounted PV, and rooftop PV) was included in the 

energy model as the sum of the baseline 

capacity (discussed previously in Section 2) and 

the 2050 renewable resource (discussed below) 

for each technology. However, with discussion 

with the stakeholders and council, this was 

decreased from 145.2km2 to 33km2 . 

2050 renewable resource – onshore wind and 

ground-mounted PV

The maximum available resource was calculated 

using local authority-specific renewable and low 

carbon energy assessments (RLCEA) and/or 

local development plans (LDP). These areas are 

shown in Figure 3.1.4. A full breakdown of 

sources and associated shapefiles used during 

the mapping exercise is presented in the 

Appendix B5. Overlapping areas were calculated 

to ensure capacities were not double-counted.

Where insufficient data was available to estimate 

solar and wind resources, a Welsh-wide study 

completed by Arup in 2019T47, which ultimately 

fed into the Future Wales: the national plan 2040 
T32, was used.

Following the mapping of available resource 

areas, wind and solar capacity factors (MW/area) 

were used to estimate available capacity (MW) at 

the local authority and substation-level.

2050 renewable resource – rooftop PV

Maximum available new resource for rooftop PV 

capacity was estimated using roof-area at the 

LA- and substation-level. 

Pipeline projects

Pipeline projects were compiled using the 

REPDT22 and ECRTC24 datasets. Where relevant, 

Local Authority projects which have had planning 

permission granted (not necessarily an accepted 

grid connection) were included in the dataset.

We did not directly include the capacity of the 

pipeline projects in the energy modelling process, 

as the pipeline capacities did not influence either 

the minimum or maximum capacities allowed in 

the energy models. However, the pipeline 

projects were included in the deployment 

modelling process, discussed further in Section 

2. 

CCR substation 

zones 

Wind and solar 

overlapping area

Solar area

Wind area

Substation Generation 

Headroom

-20 – 0 MW

0 – 15 MW

15 – 30 MW

Figure 3.1.4: Areas suitable for wind and solar development
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3. The future local energy system
Scenario analysis
Methodology – maximum potential capacities for renewable generation

Seasonality and daily fluctuations

To capture fluctuations in solar and wind power, 

hourly resource profiles were used for wind 

speedT45 and solar irradianceT46. Both profiles 

were based on conditions at the centre of a local 

authority. For wind speed, the hourly profile was 

based on a height of 80 metres and used the 

MERRA-2 atmospheric modelT54. For solar 

irradiance, the hourly profile assumed an optimal 

slope and azimuth, and used the PVGIS-

SARAH2 radiation databaseT55.
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3. The future local energy system
Scenario analysis
Methodology – electricity infrastructure

The electricity distribution network was structured into 

three distinct levels:

1. Grid-level: This level operated at an extra high 

voltage of 132kV.

2. Primary-level: This level operated at a high 

voltage of 33kV.

3. Consumer-level: This level operated at a low 

voltage of 11kV.

To transition between these levels, two types of 

transformers were used grid transformers (located at 

grid substations) and primary transformers (located at 

primary substations). Figure 3.1.5 illustrates the flow 

of electricity between these substations in the model.

Each modelling zone was connected to a primary 

substation and grid substation, as well as a pseudo-

substation. 

Primary substation

Each modelling zone was part of a primary substation 

service area. The capacity of the primary 

substationTC06 was split proportionally between its 

modelling zones by area. Note that substation data 

was provided in MVA, and we used a power factor of 

one to convert this to MW. For modelling purposes, 

the portion of the primary substation capacity 

allocated to a zone was located at the zone centroid.

Grid substation

To facilitate grid import, each zone was connected to 

a grid substation, either directly or via other primary 

substations, via the following:

1. We plotted the locations of grid substations. For 

each primary substation service area which had a 

grid substation physically located within it, each 

constituent zone was allocated a grid substation 

in the model. 

2. Modelling zones were interconnected with other 

zones that shared the same grid substation. 

3. Finally, any zone not yet connected to a grid 

substation directly was linked to the closest 

connected zone, based on the Pythagorean 

distance between their centroids.

Pseudo-substation

We assigned each modelling zone an additional 

pseudo-substation, a theoretical primary substation 

with unlimited capacity. In conjunction with costs per 

kW (rules of thumb provided by the DNOs; real-world 

costs are likely to differ depending on the network), 

this enabled capacity expansion (with associated cost 

considerations) when required.

Figure 3.1.5: Modelled electricity flow for each zone

70

National 

grid import

Grid 

substation

Primary 

substation 

Demand

Grid-level electricity lines 

(132kV)

Primary-level electricity lines 

(33kV)

Consumer-level electricity lines 

(11kV)

P
age 184



71

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

3. The future local energy system
Scenario analysis
Methodology – gas infrastructure

We assumed that in all future energy scenarios 

for 2050, there is no longer a demand for gas, 

coal and other fossil fuels, as this demand has 

been replaced by renewable forms of energy. 

Gas blending was also excluded because we 

modelled the 2050 scenario, and we assumed 

the network will be fully hydrogen at this point. In 

Monmouthshire, hydrogen was not considered for 

heating buildings.

Hydrogen demand is modelled at the same level 

of granularity as other supply technologies and 

therefore “modelling zones” align to the 

substation zones used to model electricity 

infrastructure and supply.

We set assumptions about future hydrogen 

demand (for combustion) which has been 

described in earlier sections. There is a high level 

of uncertainty around where hydrogen will be 

produced and how it will be supplied in 2050, and 

as a result, is left undefined in the future energy 

scenarios. This means that any hydrogen 

demand can be met by hydrogen from 

electrolysis within the system or from a “hydrogen 

import” which could be blue or green hydrogen 

either within or external from the local authority 

using the existing gas network. 

We calculated the conversion of the baseline gas 

flow rates into hydrogen capacity.

We then established modelling zones by 

mapping PRI nodes with specific zones, allowing 

for the allocation of import and export activities 

based on the pipes entering and exiting each 

modelling zone. We used optimisation modelling 

to find the most cost and carbon-effective way to 

meet this future demand.

Exclusions

We excluded decommissioning of the gas 

networks from our modelling. While 

decommissioning will play a large role in the total 

cost of the hydrogen transition - current estimates 

for the average cost in Great Britain suggest a 

magnitude of £1k/householdT33 to 

£2.3k/householdT34-  it is still an area of great 

cost uncertaintyT33, especially since the data 

available is not specific to Monmouthshire or 

Wales.

Table 3.1.6: Summary of assumptions related to hydrogen 
demand applied to future energy scenarios 
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Low hydrogen High hydrogen

Scenario 

application

National Net 

Zero, Low 

Demand and 

High Demand 

scenarios

High Hydrogen 

scenario

Industry

High-grade heat 

met by hydrogen 

(low-grade heat 

met by electricity)

High- and low-

grade heat met 

by hydrogen

Transport

Proportion of 

vans and HGVs 

use hydrogen

Proportion of 

vans and HGVs 

use hydrogen

Domestic / 

commercial 

heat

Hydrogen not 

considered for 

domestic/comme

rcial heat (apart 

from in the 

hydrogen 

scenario)

Hydrogen not 

considered for 

domestic/comme

rcial heat (apart 

from in the 

hydrogen 

scenario)
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3. The future local energy system
Scenario analysis
Methodology – heat networks

What are heat networks?

Heat networks are one of the options for 

supplying heat to buildings in the future local 

energy system. Heat networks supply heat to 

buildings through hot water pipes buried in the 

ground from a centralised heat source. 

Centralised heat sources in decarbonised heat 

networks may be heat pumps (boosting heat from 

sources like air, ground, water, or waste heat), or 

hydrogen boilers.

Heat networks offer benefits such as reducing 

electricity infrastructure requirements and costs 

by enabling use of higher temperature heat 

sources at specific locations, which increase heat 

pump co-efficient of performance (COP), and 

offering large thermal stores, which can shift the 

timing of heat pump usage. Large centralised 

plants in heat networks can also offer economies 

of scale. However, networks can be very 

complex projects to deliver, and network 

pipework is highly expensive to build, meaning 

that they require high heat demand density to 

offer lower cost heating than alternatives like 

decentralised heat pumps.

How were heat networks modelled?

To determine which buildings should be supplied 

by heat networks rather than decentralised heat 

pumps in a future, optimised energy system, 

Arup used its proprietary HeatNet tool to assess 

where networks could offer a lower levelised cost 

of heat (LCoH) than decentralised heat pumps. 

The tool builds a digital representation of the 

local road network and uses a specialised 

algorithm to evaluate the combination of 

pipework routes and connected heat loads that 

maximises the amount of connected demand 

while minimising pipework length and 

maintaining a LCoH lower than the value for 

decentralised ASHPs. The LCoH is evaluated 

through a built-in discounted cashflow model.  

We integrated the HeatNet results into the wider 

analysis by allowing the heat networks to 

displace the equivalent capacity of heat pumps 

selected by the Calliope optimisation at each 

substation. This was carried through capacities 

and energy analysis but was not carried through 

to grid upgrade requirements. Thus, the grid 

upgrade requirements presented herein can be 

seen as a worst-case scenario, as heat networks 

(often able to use higher-temperature heat 

sources and consequently often more efficient 

than decentralised heat pumps) may lighten the 

electrical demand.  

Mapping heat sources 

To capture the full potential of heat networks, 

location-specific waste heat sources, their 

temperature and their supply potential were 

mapped across Monmouthshire for including in 

the model. This includes waste heat generated 

by national assets, since the waste heat is a 

locally available resource. In addition to these 

sources, hydrogen boilers were made available 

to the model at industrial sites expected to 

transition to hydrogen in the future, and unlimited 

‘location agnostic’ heat pumps (i.e. plant that can 

be installed largely regardless of location – like 

ASHPs) with lower COPs were made available 

without requiring networks to route to specific 

locations

There is are  limited opportunities for the 

development of  large-scale heat networks in 

Monmouthshire due to its predominantly rural 

nature and low building density. Previous studies, 

such as a 2021 report by Sustainable Energy, 

have similarly highlighted a lack of potential for 

heat network development. 
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system (stages 4-5)
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3. The future local energy system
Analysis
Comparing future energy scenarios – annual energy flows

We have explored several future energy 

scenarios to help us create a strategic plan of 

action for decarbonising the local energy 

system. The following Sankey diagrams are 

an output from our modelling and show four 

potential future energy systems 

for Monmouthshire. These hypothetical future 

energy systems are a result of modelling 

a cost- and carbon-optimised system based 

on a set of pre-defined modelling parameters 

and assumptions about the future energy 

system in the local area. They 

were optimised for each 24-hour interval that 

made up a period of one year (more details 

can be found in Chapter 3: The future energy 

system (methodology). There are an infinite 

number of potential energy futures, but these 

scenarios have been used to explore 

what some of these futures could mean for 

the local energy system and understand the 

characteristics of these systems to inform the 

priorities for Monmouthshire’s near-term 

action plan.
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3. The future local energy system

Figure 3.2.1: Annotated Sankey diagram showing energy flows in the National Net Zero scenario 

(GWh in 2050)
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Analysis
National Net Zero scenario - Energy flows (GWh, 2050) 

Hydrogen imports and 

hydrogen generated from 

electrolysis serve could 

transport demand.

Significant increase in 

renewable energy 

generation, especially 

ground-mount PV (45x 

higher than baseline). 

Electricity supplied by the 

National Grid could 

increase by 1.7x 

compared to the baseline.

Smaller contribution from 

biomass, which serves 

both electricity and heat 

demand.

Majority of transport 

demand could be met 

electricity supplied 

through EV chargers. 

Hydrogen refuellers 

meets 5% of demand.

Significant portion, 

(42%) of the generated 

electricity is surplus and 

is subsequently 

exported.

Annual electricity use could be 5.5 times larger than the baseline due to 

electrification of heating, transport and industry and a large potential to export.

Heat supplied could be 

mostly met by heat 

pumps (97%) , with 

smaller contributions 

from heat networks 

(1.7%) , resistance 

heaters (1.1%), 

biomass boilers  

(0.2%). 

Figure 3.2.1 is an output from our modelling and shows a potential future energy system for Monmouthshire under the National Net Zero scenario. This 

energy system results from modelling to create the most cost and carbon optimal system. We ran the model for four scenarios to support our decision 

making. This optimisation modelling informs the deployment pathways as well as the action plan. The National Net Zero scenario (shown below) aligns with 

trends in both the High and Low Demand scenarios, presented in Figures 3.2.2 and 3.2.3, respectively. Note that this Sankey diagram does not present the 

final plan for Monmouthshire’s future energy system.

Energy supply Energy conversion Energy demand and storageP
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3. The future local energy system

Figure 3.2.2: Annotated Sankey diagram showing energy flows in the High Demand scenario (GWh in 2050)
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Analysis
High Demand scenario - Energy flows (GWh, 2050) 

Hydrogen imports and 

hydrogen generated from 

electrolysis serves 

transport demand.

Significant increase in 

renewable energy 

generation, especially 

ground-mount PV (45x 

higher than baseline). 

Electricity supplied by the 

National Grid increased 

by 1.8x compared to the 

baseline.

Smaller contribution from 

biomass, which serves 

both electricity and heat 

demand.

Majority of transport 

demand met electricity 

supplied through EV 

chargers. Hydrogen 

refuellers meets 5% of 

demand.

Significant portion, 

(41%) of the generated 

electricity is surplus and 

is subsequently 

exported.

Heat supply is 

predominately met by 

heat pumps (97%) , 

with smaller 

contributions from heat 

networks (1.7%) , 

resistance heaters 

(1.1%), biomass boilers  

(0.2%). 

The Sankey diagram in Figure 3.2.2 represents Monmouthshire’s future energy system in the High Demand scenario. The trends presented are similar to 

the National Net Zero scenario (refer to Figure 3.2.1 on page 75), with identical electricity and heat demand results. The amount of electricity supplied by 

the National Grid is slightly higher to serve a greater transport demand. 

Energy supply Energy conversion Energy demand and storage

Annual electricity use could be 5.5 times larger than the baseline due to 

electrification of heating, transport and industry and a large potential to export.
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3. The future local energy system

Figure 3.2.3: Annotated Sankey diagram showing energy flows in the Low Demand scenario (GWh in 2050)
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Analysis
Low Demand scenario - Energy flows (GWh, 2050) 

Hydrogen imports and 

hydrogen generated from 

electrolysis serves 

transport demand.

Significant increase in 

renewable energy 

generation, especially 

ground-mount PV (45x 

higher than baseline). 

Electricity supplied by the 

National Grid increased 

by 1.2x compared to the 

baseline.

Smaller contribution from 

biomass, which serves 

both electricity and heat 

demand.

Majority of transport 

demand met electricity 

supplied through EV 

chargers. Hydrogen 

refuellers meets 5% of 

demand.

Significant portion, 

(51%) of the generated 

electricity is surplus and 

is subsequently 

exported.

Heat supply is 

predominately met by 

heat pumps (96%) , 

with smaller 

contributions from heat 

networks (2.7%) , 

resistance heaters 

(0.9%), biomass boilers  

(0.3%). 

Figure 3.2.3 presents the future energy system under the Low Demand scenario. Transport, heating, and electricity demands are lower compared to the 

National Net Zero and High Demand scenarios. This reduction in demand can be attributed to higher rates of building retrofits, lower levels of building 

development and greater use of active travel. 

Energy supply Energy conversion Energy demand and storage

Annual electricity use could be 5.5 times larger than the baseline due to 

electrification of heating, transport and industry and a large potential to export.
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3. The future local energy system

Figure 3.2.4: Annotated Sankey diagram showing energy flows in the High Hydrogen scenario (GWh in 2050)
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Analysis
High Hydrogen scenario - Energy flows (GWh, 2050) 

Hydrogen imports and 

hydrogen generated from 

electrolysis serves 

transport and industry 

demand.

Significant increase in 

renewable energy 

generation, especially 

ground-mount PV (45x 

higher than baseline). 

Electricity supplied by the 

National Grid increased 

by 1.7x compared to the 

baseline.

Smaller contribution from 

biomass, which serves 

both electricity and heat 

demand.

Majority of transport 

demand met electricity 

supplied through EV 

chargers. Hydrogen 

refuellers meets 18% of 

demand.

Significant portion, 

(41%) of the generated 

electricity is surplus and 

is subsequently 

exported.

Heat supply is 

predominately met by 

heat pumps (97%) , 

with smaller 

contributions from heat 

networks (1.7%) , 

resistance heaters 

(1.1%), biomass boilers  

(0.2%). 

Figure 3.2.4 presents the High Hydrogen scenario’s future energy system. In this scenario, transport, electricity and heat energy demands are similar to the 

National Net Zero and High Demand scenarios. However, there is an increased use of hydrogen which meets some of the energy demand for industry and 

transport. This hydrogen is primarily provided using electrolysers, with a small amount of import. 

Energy supply Energy conversion Energy demand and storage

Annual electricity use could be 5.5 times larger than the baseline due to 

electrification of heating, transport and industry and a large potential to export.
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3. The future local energy system
Analysis
Comparing future energy scenarios

Table 3.2.1 summarises Monmouthshire’s 

optimisation modelling results. Key findings 

include: 

• Generation: Electricity generated from ground-

mounted solar and rooftop PV increases 

significantly across all scenarios. Onshore wind 

generation also increases but to a lesser 

degree. Biomass use for electricity generation 

decreases as to reach Net Zero by 2050, 

Monmouthshire’s electricity system will be 

more dependent on lower cost renewables 

such as wind and solar.

• Demand: Transport decarbonises across all 

scenarios due to the roll out of EVs displacing 

petrol and diesel vehicles. Heat demand 

decarbonises primarily through the roll out of 

heat pumps. Whilst other heating technologies, 

such as heat networks and resistance heaters 

also contribute, their usage is comparatively 

smaller.

It's important to emphasise that these scenarios 

are hypothetical and used as a guide to inform the 

LAEPs action plan. Common trends across the 

scenarios help shape the direction our strategy 

should take. In practice, factors such as site 

availability, suitability and competing land uses 

will need to be considered. The figures shown in 

Table 3.2.1 therefore represent maximum values.

Table 3.2.1: Scenario results comparison showing annual electricity generation (GWh) in 2050
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Energy 

components
Baseline

National 

Net Zero

High 

Demand

Low 

Demand

High 

Hydrogen

Ground-mount PV 39 GWh to 1,790    to 1,790    to 1,790    to 1,790    

Rooftop PV 13 GWh to 170    to 170    to 170    to 170    

Onshore wind 1 GWh to 12    to 12    to 12    to 12    

Biomass 46 GWh to 4                               to 4                               to 3 to 4    

Anaerobic digestion 2 GWh  =  no change =  no change =  no change =  no change 

Hydrogen import 0 GWh to 11    to 11    to 10    to 40    

Electrolyser 0 GWh    to 36    to 35    to 37    to 116    

Import from Grid 395 GWh    to 697    to 705    to 500    to 691     

EV chargers 1 GWh to 387    to 403    to 387    to 312    

Refuellers 0 GWh  to 21    to 21    to 21    to 70    

Heat pumps 10 GWh    to 1,050    to 1,050    to 642    to 1,050    

Heat networks 0 GWh to 18    to 18    to 18    to 18    

Resistance heaters 38 GWh    to 12    to 12    to 6    to 12    

Biomass boilers 8 GWh    to 1 to 1 to 1 to 1

Increase in use of        

technology

Decrease in use of 

technology
Key: 
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3. The future local energy system
Analysis
Electricity generation and consumption

The optimised generation and dispatch of 

electricity to meet demand over the modelled 

year in the low and high demand scenarios is 

shown in Figure 3.2.5.

Electricity consumption for EVs, electrolysers, 

industry and non-industrial electricity demand 

(such as in homes) stays consistent throughout 

the year. Electrified heat demand is the largest 

consumer of electricity in the colder winter 

months, with less demand in the summer. There 

is a significant export of electricity in 

Monmouthshire, primarily in the summer months 

when electricity generation from solar PV is 

greater. 

Most of the electricity demand is met through 

Solar PV and national grid import. In the summer 

months, solar PV forms most of the generation, 

whereas in the winter energy is primarily 

imported from the grid. Other generation 

technologies such as wind and hydroelectricity 

play a far smaller role in meeting the electricity 

demand in Monmouthshire.

Figure 3.2.5: Monthly electricity generation and consumption in the High Demand scenario
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3. The future local energy system
Analysis
Comparing future energy scenarios - Buildings

Figure 3.2.6 compares the scenario results for 

retrofit and changes to heating type.

The Low Demand scenario, which prioritises 

insulation retrofit, shows that the overall buildings 

heat demand in 2050 would be significantly less 

than in the three other modelled scenarios. 

There is a clear diversification of generation 

technologies and a steady shift away from gas 

and oil-fired generation to widescale adoption of 

renewable generation, primarily heat pumps, 

resistance (direct electric) heating and heat 

networks.

Heat storage is also deployed to increase 

resilience of heating systems and utilise times of 

excess energy that can be used at peak times or 

when generation is lower.

Figure 3.2.6: Evolution of heat technologies in buildings by scenario in 2023, 2030 and 2050
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3. The future local energy system
Analysis
Comparing future energy scenarios - Buildings
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Table 3.2.2: Number of energy efficiency installation types required in each scenario

Metric Unit
National 

Net Zero

High 

Demand

Low 

Demand

Existing homes # 45,000 45,000 45,000

Cavity wall insulation # 1,800 1,800 1,800

Cavity wall insulation
% of total 

homes
4% 4% 4%

Floor insulation # 5,900 5,900 33,000

Floor insulation
% of total 

homes
13% 13% 74%

Loft insulation # 6,400 6,400 6,400

Loft insulation
% of total 

homes
14% 14% 14%

Solid wall insulation # - - 10,000

Solid wall insulation
% of total 

homes
- - 23%

Triple glazing # - - 38,000

Triple glazing
% of total 

homes
- - 83%

Table 3.2.2 shows the number of existing homes that would need different types 

of retrofit in the National Net Zero, High and Low Demand scenarios. It can be 

seen that for both the National Net Zero and High Demand that around 14% of 

homes would need roof insulation, 4% would need cavity wall insulation and 

13% would need floor insulation.

For the Low Demand scenario, 74% of homes would need floor insulation, 23% 

would need solid wall insulation and 83% would need triple glazing windows 

installed.

The following five maps, Figures 3.2.7 through 3.2.11, in the subsequent pages, 

show where insulation measures (cavity wall, solid wall, floor, loft and triple 

glazing) could be deployed, aggregated to substation zone in the Low Demand 

scenario. As mentioned in the methodology (pages 63-64), the measures 

deployed would depend on how technically viable it is in each housing 

archetype. Scenario modelling explores what deployment of these measures 

looks like in two scenarios:

• High Demand: measures deployed are the most cost-effective (high 

demand)

• Low Demand: best practice insulation upgrades to improve the heat loss 

value to the typical efficiency of an EPC C/A.

Overall, the maps show that a higher number of insulation measures would be 

installed in the Abergavenny Primary and Monmouth substation zones. This is 

likely due to:

• Relatively high housing density and commercial activity in these areas – this 

means greater opportunity for installation.

• The existing energy performance of buildings in each area which means 

there is greater room for improvement compared to other areas.
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3. The future local energy system
Analysis

Figure 3.2.7: Low Demand – loft insulations needed per substation zone Figure 3.2.8: Low Demand - cavity walls needed per substation zone
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Figure 3.2.7 shows that most buildings needing loft insulation are located in 

the Abergavenny substation zone. In Figures 3.2.7 to 3.2.11, this substation 

zone has a high number of energy efficiency measures installed, under the 

Low Demand scenario.

Figure 3.2.8 shows that the Caldicot and Abergavenny Primary 

substation zones require significant deployment of cavity wall 

insulation, with over 500 installations required.

Comparing future energy scenarios - Buildings

Abergavenny
Abergavenny

Caldicot
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3. The future local energy system
Analysis
Comparing future energy scenarios - Buildings

84

Figure 3.2.10: Low Demand – floor insulations needed per substation zone

Figure 3.2.10 shows that the number of floor insulation installation is 

greater in Abergavenny Primary and Monmouth substation zones.

Figure 3.2.9 shows that the Abergavenny Primary substation zone host 

over 3,000 homes which need solid wall insulation. 

Figure 3.2.9: Low Demand – solid wall insulations needed per substation zone

Abergavenny Abergavenny

Monmouth
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3. The future local energy system
Analysis
Comparing future energy scenarios - Buildings
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Figure 3.2.11: Low Demand – triple glazing needed per substation zone

Figure 3.2.11 shows triple glazing is most required in the Abergavenny 

Primary substation zone, with significant deployment in the Monmouth, 

Chepstow and Caldicot substation zones.

Figure 3.2.12 shows where listed buildings are located, these are generally in 

centre and north of the county, and reflect the areas that require the highest 

amount of retrofit in Figures 4.2.7 to 4.2.11. These buildings are more likely to 

be challenging to retrofit due to their protected status. 

Figure 3.2.12: Listed buildings

Abergavenny Abergavenny

Monmouth
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3. The future local energy system
Comparing future energy scenarios - Heat networks

Potential heat network opportunity areas have been 

identified where heat networks may be able to deliver 

heating at lower cost than individual air source heat 

pumps (ASHPs). This usually occurs near areas with 

concentrated heat demands, i.e. industrial sites, high 

density housing areas, or where waste heat could be 

captured and fed into network. 

In Monmouthshire, Caldicot has been identified as a 

potential location for a heat network. The business 

park in this area houses several industrial units, 

including Daqs Air Conditioning Systems and 

Microchip Technology. Furthermore, Caldicot East, 

which is conveniently located near this proposed 

heat network, has been designated as a Preferred 

Strategic site. This will be a mixed-use development, 

encompassing residential, employment, retail, and 

leisure facilities. The diverse mix of buildings could 

lead to an increased concentration of demand, 

thereby enhancing the viability of a heat network in 

this area.

A 2021 Heat Mapping study by Sustainable Energy 

similarly found limited potential for large-scale heat 

networks in Monmouthshire. However, the study 

identified Duffryn as a prioritised site for heat network 

development, which could potentially be 

economically viable with the support of grant funding. Figure 3.2.13: Map of identified zones for heat network potential 
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3. The future local energy system
Analysis
Comparing future energy scenarios - Transport

In the 2050 future energy system, overall transport demand 

remains relatively similar to the baseline, with active travel 

and public transport playing a greater role. The overall 

miles per year increases in the High Demand scenario (to 

990 million miles) and increases slightly in the Low 

Demand and High Hydrogen scenarios (to 930 million 

miles). Note that Low Demand and National Net Zero are 

assumed to have the same 2050 mileage.

Figure 3.2.14 shows the total number of vehicle miles 

covered in one year by vehicle type and scenario. 

The mileage for each vehicle type (i.e. cars, LGVs, HGVs, 

buses) remains similar across the scenarios, however the 

fuel type varies. In the High and Low Demand scenarios, 

electrification of cars, buses, LGVs and HGVs is prevalent, 

with small amounts of hydrogen powered HGVs and buses 

present. In the High Hydrogen scenario, electrification is 

still deployed, but a slightly larger proportion of hydrogen 

powered vehicles are seen, mostly for larger vehicles such 

as LGVs, HGVs and buses.

There are a number of factors which could influence the 

uptake of hydrogen HGVs. For example, hydrogen 

refuelling can be done in 3-8 minutes, compared to at least 

60 minutes needed for rapid charging, or overnight for 

standard charging. Secondly, hydrogen HGVs are 

projected to have up to 50% range advantage over battery 

electric models (800km against 1,200km). These factors 

suggest that hydrogen HGVs could occupy a large share of 

the market in the future.

Figure 3.2.14: Total annual vehicle miles in 2050 by scenario and vehicle type
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3. The future local energy system
Analysis
Comparing future energy scenarios - Onshore renewables

Our modelling indicates a significant expansion of 

ground-mounted solar PV generation. This is due 

to the technology being considered as the most 

cost-effective and carbon-efficient solution to 

meet the forecasted energy demands. Across all 

the optimised scenarios, including the National 

Net Zero, Low Demand, High Demand, and High 

Hydrogen, 100% of the land deemed as suitable 

for ground-mounted solar PV was utilised in the 

model, with the generation capacity in 2050 

equating to 1.8GW. Rooftop solar PV and 

onshore were also deployed in all scenarios, at 

172MW and 3.9MW, respectively. 

The other technologies are limited to the same 

capacity as the baseline as we do not expect 

their deployment will increase.

In practice, ramping up the deployment of 

renewable energy technologies to meet the 

modelled 2050 scenarios is unrealistic. The 

current capacities of renewable energy 

generators fall significantly short of the levels 

projected for 2050.

The deployment of renewable energy 

technologies is further explored in Section 4, 

page 117.

88

Renewable 

technology baseline 

assessment

Existing capacity (MW)
Additional capacity 

needed to 2050 (MW)

Total maximum 2050 

theoretical capacity 

across scenarios (MW)

Ground solar PV 39 1,760 1,800

Onshore wind 0.23 3.7 3.9

Anaerobic digestion 0.36 0.0 0.36

Hydroelectricity 0.15 0.0 0.15

Rooftop solar PV 13 160 170

Table 3.2.3: Existing and maximum future capacity of onshore renewables

Figure 3.2.15: Future capacity of onshore renewables in each scenario
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3. The future local energy system
Comparing future energy scenarios - Electricity infrastructure - upgrades

The modelling results provide insights to the  

anticipated future requirements for electricity 

infrastructure upgrades, considering the current 

capacities of primary substations. 

In Monmouthshire, the two substations serving 

the northern region (Abergavenny Primary and 

Monmouth) are projected to require the most 

significant upgrades. This is likely because their 

service areas cover two urban areas, 

Abergavenny and Monmouth. By 2050, with the 

ongoing development, the transition towards 

electric vehicles, and the adoption of electric 

heating technologies, power demand is likely to 

increase. Furthermore, the region has substantial 

solar and wind potential (as shown in Figure 

3.1.4), further emphasising the need for 

reinforcement to unlock this potential capacity.

Figure 3.2.16: Map of electricity network upgrades in the High Demand scenario
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3. The future local energy system
Analysis
Uncertainties and limitations

There are numerous uncertainties that may 

impact the future local energy system between 

now and 2050. These uncertainties could 

influence the CAPEX, OPEX, and carbon 

emissions associated with delivering the future 

local energy system.

It is important to acknowledge these uncertainties 

in the LAEP to ensure that it is adaptable, and 

resilient to any negative impacts, uncertainties 

could lead to. 

This analysis also highlights how the modelling 

associated with the LAEP are not designed to be 

used in isolation, and should be combined with 

other evidence, as they cannot cover all potential 

future outcomes.

Table 3.2.4: Impact of key sensitivities on the future local energy system

Uncertainty GHG 

emissions

CAPEX OPEX Other notes

Lower uptake / roll-out of 

renewables

↑ ↓ ↑
If there is a lower roll out of solar or wind, the model maximises 

other renewables up to their maximum capacities and then 

imports electricity from the national grid. 

Lower uptake / roll-out of 

retrofits
↑ ↓ ↑

Higher consumer bills and more capex spent on deploying heat 

pumps, likely to result in poor consumer perception

Lower uptake / roll-out of 

heat pumps
↑ ↓ ?

More chance of hydrogen scenario. OPEX changes would 

depend on future costs of electricity, gas (and potentially 

hydrogen)

Lower uptake / roll-out of 

demand side 

management

↑ ↑ ↑

Higher energy infrastructure costs. Greater cost to consumers.

Lower uptake of EVs ↑ ↓ ?
OPEX changes would depend on future costs of diesel/petrol and 

electricity

Higher uptake of 

hydrogen
↓ ? ↑

Higher uptake of hydrogen could facilitate a faster transition to 

net zero, with less pressure on the electricity network

Increased grid electricity 

import prices
? ? ↑

Likely to drive more demand side management in area– if this 

occurs, carbon emissions and infrastructure investments would 

reduce. However, increase grid electricity prices might also slow 

down electrification and decarbonisation

Reduced gas prices
↑

? ↓

Less people switch to heat pumps, more chance of hydrogen 

scenario

CAPEX impact would depend on cost of heat pumps

Increased CAPEX for 

electrical reinforcement
↑ ↑ ↑

Could slow down electrification, with impact on overall GHG 

emissions. Could increase cost of electricity for consumers.

More extreme weather ? ↑ ↑

More extreme cold days mean higher heat pump capacities 

would be required. More hot summer days could lead to 

increased cooling, with increase in OPEX. Overall emissions 

remain similar if annual average temperatures are unvaried.
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3. The future local energy system
Analysis
Trends from optimisation model runs

Having run over 150 models across multiple 

Local Authority areas, we observed several 

trends. Where it has not been possible 

to undertake modelling at a 1-hour timestep, we 

can be confident what the impact would be. We 

have also observed how the system changes 

when we remove the electricity import. The 

diagram in Figure 3.2.17 demonstrates what we 

have found over the multiple model runs that we 

have undertaken. 

Figure 3.2.17: Trends from optimisation model runs

91

•Maximises onshore renewables (solar PV and wind)

•Chooses heat pumps as the dominant heating technology

•Chooses to meet 10% of transport demand using hydrogen, and 90% with electricity (except 
for in the High Hydrogen scenario)

• Imports electricity to meet demand where renewable energy generation is not available

•Export surplus electricity generated

What does the model always do?

•If we use a more granular time resolution for modelling (e.g. 24-hour to 1-hour 
timesteps):

•The size of the electricity system increases

•Thermal storage increases

•The model sometimes chooses to add battery storage

How does the timestep influence the system?

•Increases any renewables that haven’t already reached their theoretical maximum capacity

•Builds hydrogen CCGT to meet electricity demand when renewable energy generation is not 
available

•Prioritises electrolysers to generate hydrogen but sometimes chooses a combination of 
electrolysers and hydrogen imports to meet hydrogen demand.

What does the model do if electricity imports are restricted?
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Deployment modelling

3. The future local energy 
system (stages 4-5)
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3. The future local energy system
Deployment modelling
Methodology

We developed a deployment model to determine the 

rate at which specific technologies could be 

deployed between the baseline year and 2050. 

Exploring how quickly different solutions could be 

deployed and comparing this to the pace of change 

required helps us gauge what is achievable and 

what else is needed to facilitate the changes 

required. The model can also help us break down 

the changes required into appropriate time periods 

and provides a way to monitor progress.

The deployment pathways for each energy system 

component describes the technological changes 

required over time. From this, we were able to 

compare how GHG emissions would change over 

time against national emissions reduction targets 

and indicate the capital investment requirements 

between the baseline year and 2050. 

Figure 3.3.1 shows how assumptions were applied 

to near-term and long-term deployment trajectories. 

Near-term indicates the period for which local and 

national policy can be applied which is generally 

2023-2030 but can vary depending on technology.

Table 3.3.1 summarises the data sources used to 

inform deployment rates for different technologies 

that were assessed in our optimisation modelling. 

Table 3.3.1: Summary of data sources used to inform deployment modelling

Data source Description

National Grid’s Future 

Energy Scenarios (FES)T31

FES are a range of forecasted net zero technology trajectories to 2050 

for the electricity system in Great Britain. They consider national policies 

and ambitions for an extensive list of supply and demand technologies 

at the distribution level.

Distribution Future Energy 

Scenarios (DFES)TC35

DFES projects the FES technologies at a more granular resolution 

(primary and secondary substation zones).

National policies and 

ambitions review

A review of national strategies to do with the energy system was carried 

out to support the deployment modelling. E.g. no new gas boilers or 

fossil vehicles by 2035.

Local authority strategies 

and plans e.g. local 

development plans (LDP)

A review of local strategies and plans was carried out to support the 

deployment modelling. E.g. transport strategies containing a target 

number of chargepoints for an area.

Stakeholder engagement Information captured in Welsh LAEP programme workshops.

Baseline 

energy 

system

Deployment

2050 

energy 

system

Near-term trajectory

Rates based on local, regional, and 

national strategies, policies, targets 

and pipeline projects.

Where no information is available, 

FES and DFES rates were applied.

Long-term 

trajectory

Rates based on 

FES and DFES 

technology 

curves. 

Figure 3.3.1: Deployment model overview of assumptions used to determine rates
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3. The future local energy system
Deployment modelling
Impact on total energy demand (GWh)

Figure 3.3.2: Change in total energy demand by scenario (GWh)

Total energy demand decreases to 

lower levels in the Low Demand 

scenario, primarily driven by 

improvements in buildings’ energy 

efficiency to achieve heat demands that 

are associated with homes with EPC A 

ratings.

Between 2042 and 2050, energy 

demand in the High Demand, National 

Net Zero and High Hydrogen scenarios 

increases due to growth in housing and 

commercial property outweighing the 

energy reductions achieved through 

energy efficiency measures. The 

transition to EVs also slows down during 

this period. From 2042, we also see the 

introduction of hydrogen vehicles, which 

contribute to an increase in demand.
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3. The future local energy system
Deployment modelling
Energy demand from buildings (GWh)

Buildings energy demand increases overall 

because the evidence assumes an increase in 

the number of homes and commercial buildings 

between now and 2050. However, the average 

heat demand of each individual property 

decreases from approximately 12,000 to 

11,000kWhheat/home in the High Demand, 

National Net Zero and High Hydrogen scenarios, 

and to 8,000kWhheat/home in the Low Demand 

scenario for domestic properties. 

For non-domestic properties, the heat demand 

decreases from 130 to 120kWhheat/m
2 in the High 

Demand, National Net Zero and High Hydrogen 

scenarios, and to 100kWhheat/m
2 in the Low 

Demand scenario.

National Net Zero, High Demand and High 

Hydrogen scenarios all plot the same curve, 

since the data input is the same.

The Low Demand scenario sees the smallest 

increase in electricity demand, and a decrease in 

heat demand to 2050. This is due to the focus 

of  prioritising reducing heat demand through 

improving insulation in existing and new 

buildings.
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Figure 3.3.4: Projected heat demand for buildings in each scenario

Figure 3.3.3: Projected electricity demand for buildings in each scenario

High Hydrogen, High Demand and National Net Zero 

scenarios follow the same path

High Hydrogen, High Demand and National Net Zero 

scenarios follow the same path
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3. The future local energy system
Deployment modelling
Energy demand from transport (GWh)

Figure 3.3.5: Evolution of heat technologies in the National Net Zero scenario
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Transport energy demand initially increases as 

due to population growth. This growth is then 

outweighed by the shift away from private 

vehicles to public transport and active travel. A 

switch to more efficient EVs also contributes to 

this decrease.

Energy is modelled to be the same for the 

National Net Zero and Low Demand scenario.
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3. The future local energy system
Deployment modelling
Summary of deployment for low-regret energy system components

Deployment modelling can help us better understand what the impacts of each scenario are over time. It provides a starting point to frame the challenge 

and for more detailed analysis. We have included theoretical pathways which have a high degree of uncertainty as there are many variable factors and 

unknowns. The deployment modelling can’t consider every factor, some of the things that will impact deployment include (i) technological advance and 

innovation, (ii) supply chains and how they develop and (iii) large scale activity to decarbonise infrastructure at other levels: regional, UK and beyond. 

400 heat pumps installed

In 2023:

260 EV chargepointsa 

3,200 roofs with solar PVc 

40 MW ground-mounted solar 

capacityd

0.23 MW onshore wind 

capacityd

41,000 heat pumps installed

23,000 EV chargepointsb

43,000 roofs with PV installedc

1,800 MW ground-mounted 

solar capacity

4 MW onshore wind 

capacity

Figure 3.3.6: Monmouthshire’s energy system component deployment rates

By 2030:

6,700 heat pumps installed

2,300 EV chargepointsb 

13,500 roofs with solar PVc

560 MW ground-mounted solar 

capacity

0.3 MW onshore wind 

capacity

1 2

Initial 

adoption

Rate of 

installations 

accelerates

By 2050:

0 electrolysers capacity 20 MW electrolyser capacity2 MW electrolyser capacity

23,500 homes with an EPC D 

and below
11,000 homes with insulation 

measures installed

26,000 homes with insulation 

measures installed

aAccording to the National Charge Point Registry as of May 2023. Refers to 

individual charge points, 
bAssuming 4kWp per charge point. Note that the power rating selected will be 

dependent on location and use case. E.g. Rapid chargers are more suitable at 

service stations due to the length of stay of customers. 

cAssuming 4kWp per roof and per installation
dRenewable generation capacity is shown for technologies where current installed 

capacity is >5MW

P
age 211



98

Sponsors: Delivery partners:

3. The future local energy system
Deployment modelling
Impact on GHG emissions

Figure 3.3.7 shows the gap in the GHG 

emissions between the Do Nothing scenario and 

the optimised scenarios. Our deployment 

modelling provides additional evidence on the 

realism of delivering the changes suggested by 

the optimisation modelling. It helps us to 

determine the actions needed in the next five 

years to set us on the pathway to net zero in 

2050. There are also bigger systemic changes 

that will be needed to achieve the scale of 

change set out in this plan.

The deployment modelling shows how these 

pathways contribute to the Welsh Government 

emissions reduction targets.

For Monmouthshire, the 2023 baseline 

(440ktCO2e) is already a 51% reduction on the 

1990 levels (895ktCO2e). As seen in Table 3.3.2, 

none of the modelled scenarios meet the 2030 

target of 63%. However, they all surpass the 

2040 target of 89% and come close to the net 

zero 2050 target.

The plan shows that the system doesn’t entirely 

meet net zero in 2050, with residual emissions of 

10ktCO2e in all scenarios. This primarily comes 

from some GHG emissions associated with 

electricity imported from the national grid. Table 3.3.2: Decrease in GHG emissions (ktCO2e) to 2050 for each scenario compared to the 1990 GHG emissions value 
and the Welsh Government emissions reduction targets

Scenario 2030 2040 2050

Welsh Gov targets -63% -89% -100%

High Demand -55% -96% -99%

Low Demand -57% -94% -99%

High Hydrogen -55% -94% -99%

National Net Zero -56% -96% -99%

Do Nothing -52% -53% -53%

Figure 3.3.7: GHG emissions (ktCO2e) to 2050 for each modelled scenario compared to the Do Nothing scenario
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3. The future local energy system
Deployment modelling
Impact on employment

Employment impacts

Investments in local energy systems can be 

expected to have employment benefits by 

providing local, skilled jobs. These will include 

direct jobs from construction and operational 

phases of the development as well as associated 

supply chain and multiplier effectsT36.

Method

We conducted a literature review to extract 

relevant indicators to estimate the employment 

impacts derived from investment in different 

decarbonisation measures such as energy 

efficiency improvements, installing heat pumps in 

buildings or constructing a solar farm. We have 

selected indicators that reflect jobs created in the 

local area to assess the local benefits associated 

with each scenario, and where possible excluded 

impacts associated with employment impacts 

that are likely to be felt beyond the local area. 

This means that “indirect” employment impacts, 

or jobs created within the supply chain to support 

a particular project (e.g. for a wind farm, this 

could be jobs in the company supplying or 

manufacturing the blades for wind turbines) are 

not considered.

Our assessment considers jobs that might be 

displaced in other parts of the economy owing to 

an investment in energy efficiency or renewable 

energy. For example, investment in renewable 

energy might displace jobs in other parts of the 

power sector such as those associated with 

power generation from gas-fired plant. Where 

possible, indicators from surveys or studies 

completed for projects in Wales have been used 

so that the employment impacts reflect the 

economic conditions in Wales as closely as 

possible.  We compared the employment impacts 

for each scenario to the employment impacts in 

the Do

Nothing scenario, to help us understand what 

alternative jobs may have been created if the 

money were invested in similar ways to what it is 

today.

Results

The values in Table 3.3.3 are presented in Full-

Time Equivalent (FTE) so that employment 

impacts can be adjusted for the lifetime of the 

project or plant and duration of the job. For 

example, a job that lasts 1 year for a project 

where plant lifetime is 10 years would count at 1 

× 1 × 0.1 =  0.1FTEs over the duration of the 

project.

Table 3.3.3: Summary of economic impacts for each scenario: employment impacts. Figures shown relate to the period 
2023 – 2050

Metric Do Nothing National 

Net Zero

High 

Demand

Low 

Demand

High 

Hydrogen

Energy reduction (GWh, 

2050 relative to 2023)

0 98% 98% 98% 97%

Additional gross local jobs 

between 2023-2030 (FTE)

No change 530 530 1,100 540

Additional gross local jobs 

between 2023-2050 (FTE)

No change 3,100 3,200 4,100 3,400
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3. The future local energy system
Deployment modelling
Impact on air quality

Reducing the amount of energy we use and using 

renewable energy sources for power generation 

can also impact the quality of the air which in turn 

impacts: human health, productivity, wellbeing 

and the environment. For example, for every £1 

invested in energy efficiency measures, the NHS 

can save £0.42 (amounting to annual savings of 

£1.4 billion in England alone)T35.

Method

We used the Green Book supplementary 

guidance for air qualityT50 activity costs from 

primary fuel use and the transport sector to 

estimate the air quality cost for each year (2023 

to 2050) for each scenario. Activity costs simplify 

evaluating the effects of air pollution by 

estimating the value of changes to air quality per 

unit of fuel consumed. Table 3.3.4 provides a 

summary of the activity costs used in 2023 for the 

fuel types included in this analysis. The activity 

cost for electricity was assumed to vary over time; 

the costs for all other fuels were assumed to 

remain constant. Air quality activity costs are 

presented using 2022 prices and are not 

discounted.

The Green Book does not include air quality 

impacts of landfill gas, organic matter, sewage 

gas, or hydrogen. We assumed that these fuels 

have the same air quality impact as natural gas. 

Table 3.3.4: Air quality activity cost factors

Fuel
Air quality cost (2022 

pence/kWh)

Electricity 0.15 

Natural gas 0.16 

Landfill gas 0.16 

Organic matter 0.16 

Sewage gas 0.16 

Hydrogen 0.16 

Biomass 4.70 

Coal 3.74 

Oil/LPG 1.25 

Diesel 1.33 

Petrol 0.17 
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3. The future local energy system
Deployment modelling
Impact on air quality

Results

Table 3.3.5 presents cumulative economic 

estimate savings from reduced air pollution in 

each future energy scenario, compared to the Do 

Nothing scenario.

Figure 3.3.8 presents an annual economic 

saving, with activity costs decreasing by 

approximately £17 million per year by 2050 

compared to 2023 for all modelled scenarios. 

Cumulatively, this equates to a savings of £230-

240 million on healthcare services in 

Monmouthshire.

Overall, lower energy demand and an increase in 

renewable energy generation uptake equates to 

less local GHG emissions, resulting in better air 

quality which creates savings through reduced 

stress on healthcare services. It also allows 

better health to Monmouthshire residents.

Table 3.3.5: Summary of economic impacts from air quality for each scenario. Figures shown relate to the period 2023 – 
2050. Air quality activity costs are presented using 2022 prices and are not discounted

Metric Do Nothing National 

Net Zero

High 

Demand

Low 

Demand

High 

Hydrogen

Cumulative air quality 

activity costs between 

2023-2050

(2022 prices)

£466 M £230 M £220 M £230 M £230 M

Figure 3.3.8: Annual financial savings stemming from the increase in air quality in each modelled scenario to 2050 
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3. The future local energy system
Deployment modelling
Investment requirements

High levels of investment will be required to 

achieve the scale of change required to achieve 

a net zero energy system. Table 3.3.6 overleaf 

shows the estimated capital investment (CAPEX) 

required to build out the critical system 

components identified in our scenario 

analysis. Whilst these costs are shown as 

absolute figures, they should be compared 

against real-life project examples to determine if 

additional investment is needed. 

Some of these actions will also have additional 

operational expenditure (OPEX) requirements. 

For example, heat electrification might result in 

higher operational costs for consumers. The final 

capital and operational costs of the energy 

system are also subject to potential changes in 

supply, policy, and consumer perception.

We haven’t estimated investment requirements 

where there is a high level of uncertainty in costs:

• Electricity network reinforcement costs will 

depend on the extent of network upgrades 

which will be needed across the LV, HV and 

EHV networks, requiring a more detailed 

analysis.

• Costs for gas infrastructure have not been 

included due to the high uncertainty around 

the scale of the gas network in 2050

Investment throughout the report

Potential future required investment to meet the 

modelled scenarios and achieve short term aims 

can be found throughout the report. The key 

pieces on investment in this report are:

• CAPEX – Indicative CAPEX required for each 

energy proposition across all scenarios can be 

found in Table 3.3.6 on page 103 (overleaf). 

• Priorities - A breakdown of the suggested 

priority investment areas to 2030 for 

Monmouthshire can be found in the plan on a 

page found on page 109.

• Buildings – Investment costs for the 

“Improving the energy efficiency of existing 

buildings” proposition can be found in Table 

4.1.2 on page 113. 

• Transport – Investment costs for the 

“Decarbonise transport” proposition can be 

found in Table 4.1.3 on page 116. 

• Renewables – Investment costs for the 

“Deploy onshore renewables” proposition can 

be found in Table 4.1.4 on page 120. 

• Hydrogen: Investment costs for potential future 

hydrogen energy components can be found on 

page 123. 
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3. The future local energy system
Zoning analysis and deployment modelling

Indicative CAPEX (£m)

(range across 

scenarios)

Basis for CAPEX estimate Party responsible for CAPEX Dependencies on other 

investments

1. Maximise energy efficiency of buildings 250-3,100 Cost of deep retrofit interventions Welsh Government, local authority, Registered 

Social Landlords, building developers, building 

owners and landlords

2. Ground-mounted solar PV 760 Build out of ground mounted solar 

PV

Welsh Government, Building developers, local 

authority (owned land assets), Registered Social 

Landlords, building owners and landlords, renewable 

energy developers 

Electricity network

3. Onshore wind 4 Build out of onshore wind Electricity network

4. Maximise rooftop PV 180 Build out of rooftop PV Building developers, building owners and landlords, 

Local authority (owned buildings), Registered Social 

Landlords, renewable energy developers

Electricity network

5. Decarbonise transport 64-95 Build out of EV chargers and 

hydrogen refuellers

Charge Point Operators, local authority, 

building developers, landowners and landlords

Electricity network, hydrogen 

networks

6. Decarbonise heat 130-210 Heat pump build out costs, heat 

network decarbonisation cost

Building owners and landlords, local authority, 

Registered Social Landlords, building developers 

Electricity network, energy 

efficiency of buildings

7. Electricity network intervention 42 Electricity network intervention costs will depend on the extent of network intervention which will be needed across the LV, 

HV and EHV networks, requiring a more detailed analysis by the DNO.

8. Roll-out of energy system flexibility 0 Battery, and thermal storage costs Developers, building owners, energy providers, 

public, Welsh/ UK Government 

Electricity network

Table 3.3.6: Indicative investment requirements by 2050
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Monmouthshire LAEP – Technical Report

4. Action planning 
(stages 6-7)
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4. Action planning
Energy propositions
Overview

Figure 4.0.1 shows the process followed to 

develop the complete LAEP and routemap to 

transition the local energy system in 

Monmouthshire.

Energy propositions

Identifying priority focus zones

We discussed what energy system components 

were common in all scenarios and asked 

stakeholders what they felt should be prioritised in 

the near-term. We considered this alongside other 

technical and social factors (e.g. generation and 

demand headroom) to prioritise focus zones where 

they might be deployed.

Creating energy propositions

We took what we learnt from these discussions, 

and revisited the energy vision and objectives that 

were agreed with stakeholders. With the strategic 

vision in mind, we reviewed the results from 

scenario analysis and deployment modelling to 

create five energy propositions. These form the 

strategic foundation for Monmouthshire’s LAEP 

and consolidate the evidence to describe what, 

how and where to prioritise the deployment of the 

chosen low-regret energy system components. 

Creating the plan

Enabling actions

Using input from stakeholders, highlighted 

overleaf, we created a routemap and action plan to 

drive the local energy system transition in 

Monmouthshire, which includes what needs to 

happen and what key stakeholders will do to 

contribute to delivery of the LAEP. This routemap 

and action plan can be found in the LAEP Main 

Report.

105

Figure 4.0.1: Flow diagram showing the chapters and sub-

chapters in this report (the chapter that follows is 

highlighted in red)

Introduction (Chapter 1)

Stakeholder engagement (Chapter 2)

The current energy system (Chapter 3)

The future energy system (Chapter 4)

Scenario analysis

Deployment modelling

Action planning (Chapter 5)

Energy propositions

Creating the plan (LAEP Main Report)

Method

Analysis
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4. Action planning
Energy propositions
Identifying priority focus zones

Prioritising energy system components

We consulted primary and secondary 

stakeholders across Monmouthshire and asked:

• Is the energy system component deployed in 

all scenarios?

• Is this component a strategic priority identified 

by stakeholders during engagement?

• Does this energy system component align with 

the wider objectives that have been set for 

Monmouthshire’s?

• Is this energy system component identified as 

a priority area in Cardiff Capital Region’s 

energy strategy?

We combined this feedback with insights from 

scenario modelling to develop Monmouthshire’s 

energy propositions, which are the framework for 

Monmouthshire’s LAEP. Monmouthshire’s energy 

propositions focus on areas of the energy system 

that contribute significantly to the area-wide 

emissions and have been identified as a priority 

zone for change in the near term. Energy 

propositions are a combination of energy system 

components chosen as a priority to drive change 

in a particular part of the energy system, that 

have an indicative timeframe for deployment and 

magnitude. For example, an energy proposition 

that includes ground mounted PV as a low-regret 

energy system component will specify what 

capacity is needed and by when, as well as 

indicative investment requirements to achieve it.P
age 220
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4. Action planning
Energy propositions
Energy propositions in more detail

1. Improve energy efficiency of existing 

buildings 

Ambition: Enhance the energy efficiency of 

buildings through retrofitting measures aimed 

at reducing electricity and heating demand, 

whilst also transitioning away from fossil fuel-

intensive heating systems to more efficient, 

low-carbon technologies. The following 

interventions will be considered under this 

proposals: 

• Improving building fabric

• Installing heat pumps and rooftop PV

CAPEX required to deliver: £550 – 3,800 M

2. Deploy onshore renewables

Ambition: Increase renewable energy 

output by reviewing and updating renewable 

energy generation targets. Proactively engage 

with local planners and developers to drive 

installation of generation assets. The following 

interventions will be considered under this 

proposals: 

• Deployment of ground-mounted solar PV

CAPEX required to deliver: £760 M

3. Decarbonise transport

Ambition: Reduce transport demand by 

improving active travel routes and expanding 

the public transport network. Increase the 

number of EV chargepoints and explore 

hydrogen for long-range vehicles. The 

interventions being considered under this 

proposition are:

• Installation of EV chargepoints

• Improving active travel routes and the 

public transport network

• Piloting hydrogen for transport

CAPEX required to deliver: £60 – 77 M

 

  

4. Generate green hydrogen for 

transport and industry

Ambition: Explore options to produce green 

hydrogen and assess its potential industrial 

and transport applications. Note that hydrogen 

for heating homes is not included in this 

proposition.

The following interventions will be considered 

under this proposition:

• Investigating the potential for green 

hydrogen generation

CAPEX required to deliver: £7 – 23 M

5. Reinforce the electricity network 

Ambition: Make upgrades to the 

electricity network that are required to ensure 

increasing electricity demand can be met. This 

is key to ensuring the success of propositions 

(1), (2), (3). The following interventions will be 

considered under this proposition: 

• Upgrading the electricity network 

*This CAPEX figure only includes the cost to install EV chargepoints. It does not include investment required to improve active travel routes and public transport networks.  

Note: CAPEX has not been calculated for proposition 5 due to the high uncertainty associated with these propositions. 

The CAPEX on this page is the amount (£ M) 

of investment required to meet the 2050 

modelled figures. The CAPEX ranges show 

the minimum and maximum results from each 

future energy scenario. The CAPEX does not 

represent the total amount that 

Monmouthshire County Council needs to 

spend in order to implement the local actions. 
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4. Action planning
Energy propositions
Identifying priority focus zones

Our “plan on a page” (overleaf) indicates the 

location and scale of recommended near-term 

changes required across Monmouthshire. The 

map highlights 8 modelling zones identified as 

priority focus zones for the low-regret energy 

system components included in Monmouthshire’s 

energy propositions: heat pumps, EV chargers, 

rooftop PV, ground-mounted PV, onshore wind, 

and insulation retrofits. To prioritise where each 

low-regret energy system component should be 

deployed, each zone was ranked using the 

considerations in Table 4.1.1, each weighted by 

the percentage indicated. A zone was considered 

for prioritisation if it contributed at least 8% of its 

primary substation service areaTC06.

• Off-gas homes – prioritise zones with higher 

baseline proportion of off-gas housing, as 

these are the most likely no-regrets targets for 

conversion to heat pumps.

• Socioeconomics - prioritise zones with higher 

baseline deprivation (lower WIMD score).

• Property ownership - prioritise zones with 

the most baseline social housing.

• Substation generation headroom – prioritise 

zones with the most baseline generation 

headroom available.

• Listed buildings – prioritise zones with the 

fewest currently listed buildings.

• Domestic energy efficiency – prioritise 

zones with the highest baseline percentage of 

homes with an EPC rating of D or below.

• Built additional substation capacity - 

prioritises zones where the least upgrades are 

required in the high demand scenario, since 

heat electrification is typically a major 

contributor to grid upgrade requirements 

(which may be back-logged by several years).

• Built EV charging capacity – prioritise zones 

with the most EV charging built in the High 

Demand scenario.

• Built additional capacity of each local 

generation technology (rooftop PV, ground-

mounted PV, or onshore wind) – prioritise 

zones with the largest amount of new 

modelled capacity built between baseline and 

2050 (High Demand).

The summary tables indicate the total scale of 

change required by 2030, according to the 

deployment model analysis, and indicate either 

the total capacity (MW) to be installed or the 

number of homes requiring retrofit and the 

associated investment figures.
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Off-gas homesT07 25% - - -

SocioeconomicsT28 25% 30% - 20%

Property ownershipT07 25% - - 20%

Substation generation 

headroomTC06
- - 50% -

Listed buildingsT04 - - - 5%

Domestic energy 

efficiencyT07
- - - 35%

Built additional 

substation capacity
25% 40% - 20%

Built EV charging 

capacity
- 30% - -

Built additional 

capacity of each local 

generation technology

- - 50% -

Table 4.1.1: Input data and relative weighting factors 
used in “plan on a page” calculations
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4. Action planning
To support transformation of the energy system, pilot projects may be useful. The map below highlights 

areas that could provide a useful focus for these pilots

Figure 4.1.1: Monmouthshire’s spatial representation of opportunities, including 2030 ambition and 
investment (million £)  Zone boundaries are defined by modelling zone

Figure 4.1.1 identifies zones with particularly favourable conditions for specific energy components, making them ideal locations for pilot studies.  The 

summary tables detail key figures for each zone by 2030: (i) pilot ambition, (ii) required investment for each pilot and (iii) total investment for all energy 

components and electricity network infrastructure interventions. Ranges show the minimum and maximum results from each future energy scenario 

modelled. Intervention should still be carried out in ‘Progress’ zones to transition the local area to Net Zero. 

Accelerate 

pilot projects

Progress

A

D

C

F

E

Zone A Abergavenny 

1,700 – 4,700 

homes

£ 17 – 312 M

400 – 500 chargers £ 1.3 – 1.7 M 

8.9 MW £ 9.8 M

140 MW £ 59 M

Zone E St Arvans

540 – 850 kW £ 400 – 640 k

Zone D Monmouth

270 kW £ 55 k

Heat pumps (P1) EV charger (P3)

Insulation measures (P1) Onshore wind (P2)

Rooftop PV (P1) Ground-mounted PV 

(P2)

Suggested energy components to pilot in each zone (colour 

indicates the relevant proposition)

Zones

B

Zone F Sudbrook

11 MW £ 8.4 M

5 MW £ 2.3 M

Total

£ 100 – 

340 M

Total

£ 960 k  

– 9.8 M

Total

£ 17– 

18 k 

Total 

£ 84 – 

270 M

Total 

£ 6.5 – 

46 M 

(i) (ii) (iii) (i) (ii) (iii)

Zone B Brynmawr

130 – 210 kW £ 100 – 160 k

70 – 120 homes £ 570 k – 9.4 M

Zone C Blaenavon

21 – 22 kW £ 17 – 18 k 

Total 

£ 7.7 – 

37 M 
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National policy indicates a “fabric, worst and low 

carbon first approach to improve the energy 

efficiency of the least thermally efficient low-

income households in Wales”T38. In 

Monmouthshire, most homes will need insulation 

retrofit and heat pumps installed.

Focus zones for insulation retrofit

We used several factors to compare each 

modelling zone’s favourability for near-term 

insulation retrofits (refer to Table 4.1.1 on page 

108). Figure 4.1.2 illustrates the results; the 

highest-scoring zones are included in Figure 

4.1.1 as priority focus areas.

For comparison, Figures 3.2.7 – 3.2.12 (pages 83 

– 85) show the quantity of insulation retrofits 

required in the low demand scenarios, providing 

an indication to the maximum amount of re

For reference, the focus zones for heat pump 

installation (discussed further overleaf) are also 

highlighted in Figure 4.1.3. In the “fabric first” 

approach, insulation retrofits would precede heat 

pump retrofits. Care should be taken in these 

areas to coordinate insulation and heat pump 

retrofits as needed.

• Energy efficiency: Properties had lower 

levels of energy efficiency in domestic 

buildings in these zones, with 70% of 

properties Brynmawr and 53% of properties 

in Abergavenny had an EPC rating of D or 

below). This highlights a need for insulation 

measures and could present an opportunity 

for a coordinated area- or street-based 

installation approach. 

• Property tenure: There is a higher 

concentration of social housing properties, 

giving the Council greater influence 

intervention through engagement with 

Registered Social Landlords, such as 

Monmouthshire Housing Association, Melin 

Homes and Pobl. 

• Likelihood of fuel poverty: According to the 

WIMD (2019), an LSOA covering central 

Abergavenny has a higher level of 

deprivation compared to most parts of 

Monmouthshire. Prioritising retrofit in this 

area could have a significant impact by not 

only improving energy efficiency and 

reducing fuel bills but also by directly 

addressing fuel poverty.

4. Action planning
Improving the energy efficiency of existing buildings
Focus zones for retrofit

Figure 4.1.2: Priority zones for insulation retrofit 

By 2050:

23,500 homes 

rated EPC D or below

Now: By 2030:

11,000 homes retrofitted 26,000 homes retrofitted

Abergavenny

Brynmawr

Focus zone 

rankings (higher 

score = more 

favourable)

0

100

Focus Zones: Brynmawr and 

Abergavenny
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Focus zones for heat pump installation  

Electrifying heat in buildings (e.g. via heat 

pumps) could play a dominant role in 

decarbonising this sector. We used several 

factors (refer to Table 3.1.1 in the methodology 

section) to compare each modelling zone’s 

favourability for near-term heat pump retrofits. 

Figure 4.1.3 illustrates the results; the highest-

scoring zones are included in Figure 4.1.1 as 

priority focus areas.

For comparison, Figure 2.2.21 on page 53 shows 

the proportion of homes that are not connected to 

the gas network. These homes could be low-

regrets options for retrofits since they will be the 

most challenging to serve by low carbon gas 

networks.

• Substation capacity: The substations in 

these zones are less likely to require 

significant upgrades to meet future energy 

demands, thereby reducing the likelihood of 

incurring additional costs for heat pump 

installations.

• Off-gas properties: In Monmouthshire, 

fewer properties are connected to the gas 

network compared to other counties in the 

CCR. The St Arvans zone has an 

exceptionally high number of off-gas 

properties, with only around 1% of properties 

connected to the gas network.

• Property tenure: Brynmawr has a higher 

proportion of social housing relative to other 

zones, with 22% of properties being social 

housing. The Council could promote the 

adoption of heat pumps by engaging with 

social housing providers. In doing so, it's 

crucial to emphasise a fabric-first approach, 

especially for households at risk of fuel 

poverty. Improving the energy efficiency of 

properties can help households avoid bill 

shock when transitioning from gas to heat 

pumps.

4. Action planning
Improving the energy efficiency of existing buildings
Focus zones for retrofit

Figure 4.1.3: Priority zones for heat pump installations 

By 2050:

400 heat pumps

Now: By 2030:

6,700 heat pumps 41,000 heat pumps

Brynmawr

100

Focus Zones: Brynmawr and St Arvans

St Arvans

0

Focus zone 

rankings (higher 

score = more 

favourable)
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Focus zones for rooftop PV

Across all future energy scenarios, rooftop PV  

was another prominent technology which 

featured in Monmouthshire’s energy mix. Rooftop 

PV has been included in this energy proposal 

because it is commonly integrated into whole-

house retrofit projects. Considering rooftop PV 

with other retrofit measures is beneficial for 

deployment planning, especially as it is often 

included in retrofit funding opportunities. The 

factors that were considered in the prioritisation 

of zones for rooftop PV installation, are set out in 

Table 4.1.4. These highest-ranking focus zones 

are aligned with the priority areas identified in the 

plan of a page (Figure 4.1.1 on page 109). 

Rooftop PV is a more developed, market-ready 

technology that doesn't require extensive 

planning permission. We therefore forecast 

deployment to occur at a relatively consistent rate 

between now and 2050. 

The affordability of rooftop PV systems will have 

a significant impact on deployment levels, with 

residential private sector uptake likely slowing if 

incentives are not provided. Funding schemes, 

such as grants and green loans, are needed to 

reduce the upfront costs for consumers and 

encourage wider adoption.

• Building density: The Abergavenny zone 

covers more densely populated urban areas, 

where higher building densities provide more 

rooftop space for PV systems. 

• Deployment of technology: Our model 

projects significant rooftop PV installations in 

Abergavenny, reaching 33 MW by 2050. 

This is predominantly due to the large 

amount of roof space identified in the area. 

• Substation capacity: The Sudbrook zone 

has higher generation headroom, indicating 

that the primary substations are more likely 

to have the spare capacity needed for 

connecting solar PV systems to the network.

4. Action planning
Improving the energy efficiency of existing buildings
Focus zones for retrofit

Figure 4.1.4: Priority zones for rooftop PV installations 

By 2050:

400 homes 

rated EPC D or below

Now: By 2030:

10,000 homes retrofitted 41,000 homes retrofitted

Brynmawr

Focus Zones: Abergavenny and 

Sudbrook

0

100

Focus zone 

rankings 

(higher score = 

more 

favourable)

Abergavenny

Sudbrook

P
age 226



113

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

4. Action planning
Improving the energy efficiency of existing buildings

 Investment requirements

Investment in retrofit

The upfront investment for retrofit varies 

depending on the package of measures 

appropriate for each archetype as well as to what 

level of performance buildings are retrofitted. In 

the High Demand scenario, the cost of retrofit 

can between £8,400 - £25,000 per household 

and £60,000 – £150,000 per commercial 

property. In the Low Demand scenario, where the 

rate of retrofit is significantly higher, the cost is 

between £39,000 - £150,000 per property and 

£120,000 - £290,000 per commercial property.

Investment in heat pumps and rooftop PV

The upfront cost for a heat pump and rooftop PV 

4 kW system is estimated between £4,500T42 and 

£4,400T52 , respectively. For most homeowners, 

the cost of equipment is a significant barrier to 

installation, which has contributed to a slow 

uptake across the UKT43.

Note that the modelling process does not account 

for the feasibility of physically installing heat 

pumps, which may be more challenging in 

denser areas with terraced housing due to limited 

space. Similarly, the modelling does not assess 

the feasibility of installing rooftop PV systems, as 

it does not evaluate factors which could impact 

the ability to install such systems such as, 

structural integrity of rooftops, shading and 

asbestos. 

Funding opportunities

• Social housing grants

• Private rented properties can be eligible for 

the GBIS (Great British Insulation Scheme) 

and landlords are also required to get their 

properties to EPC C by 2030

• For owner-occupied housing – GBIS is limited, 

and uptake is low (throughout Great Britain 

there were only 1,000 installations in 

November 2023)

• The boiler upgrade scheme (BUS) is also 

available for eligible properties for up to 

45kWth air and ground source heat pumps 

providing £7.5k of funding per property.

• Bulk purchasing schemes through the council 

can be attractive to increase uptake of solar 

PV, insulation and batteries. Many councils 

have trialled these programmes, so lessons 

learnt should be available

• Alternative funding such as Retrofit credits via 

the HACT scheme are available for social 

housing organisations, these are carbon 

credits related to the reductions and social 

value from the retrofit scheme which are sold 

to provide the investment funding.

Energy 

system 

component

Investment 

required for 

proposal 

between 

2023 and 

2030

Investment 

required for 

proposal 

between 2030 

and 2050

Retrofit £100–1,300 M £140–1,800 M

Heat pump £20–31 M £105–172 M

Rooftop PV £46 M £175 M

Resistance 

heating

£0 £150–570 M

Table 4.1.2: Total investment costs by energy system 
component
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4. Action planning
Decarbonise transport
Focus zones for public transport and EV chargepoints

The transport proposal for Monmouthshire covers 

active travel, public transport, the deployment of 

EV’s and necessary infrastructure on publicly-

owned land. This remit falls within Local Authority’s 

direct sphere of influence. We used the transport 

hierarchy in our modelling which follows Welsh 

policy of 13% conversion to active travel.

Predicted EV chargepoint deployment from Wales’ 

EV Charging StrategyT44 is that by 2030, there 

could be a total of 32,345 public and privately 

owned EV chargers in Monmouthshire, of which:

• 95 are rapid

• 2,220 are fast

• 30,030 slow chargers

Note that these from Wales’ EV Charging 

StrategyT44 are likely to be amended imminently 

and may differ, reflecting a slower initial rate of 

deployment. These numbers also differ from 

Monmouthshire’s Cenex report findings. 

While the Council intends to install more EV 

chargepoints on publicly owned land, additional 

investment will be required to support future 

deployment across Monmouthshire's privately 

owned land and to encourage the uptake of EVs.

Figure 4.1.5: Capacity and EV chargepoint deployment over time. Note two axes have been provided to translate the total capacity 

into the total number of EV chargers

National Net Zero, Low Demand and 

Islanded scenarios follow the same 

trend.

P
age 228



115

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

4. Action planning
Decarbonise transport
Focus zones for EV chargepoints

Electric vehicle ownership is expected to 

increase based on national policy and legislation 

that requires a phase-out of new combustion 

engine vehicle sales by 2035 under the zero 

emissions vehicles mandateT48.

We used several factors (refer to Table 3.1.5 in 

the methodology section) to compare each 

modelling zone’s favourability for near-term 

installation of EV chargers. Figure 4.1.6 

illustrates the results; the highest-scoring zones 

are included in as priority focus areas.

To support the development of an efficient, cost-

effective EV charging network, further analysis of 

off-street parking availability, transport patterns 

and locations of ‘destinations’ for destination 

public charging would be required to refine the 

strategic placement of EV chargers. For example, 

considering charging hubs in areas with limited 

off-street parking, or at locations regularly visited 

by residents such as supermarket car parks.

Figure 4.1.6: Priority focus zones for EV chargepoints 
by substation
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EV charge points
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EV charge points

• Substation capacity: Blaenavon has 

substation capacity spare for meeting new 

demand.

• Deployment of technology: Our model 

forecasts significant growth in EV 

chargepoints within the Abergavenny zone, 

projecting a combined capacity of 24 MW. 

Road mileage in this zone is particularly 

high, which likely due to it covering more 

built-up areas within Monmouthshire. 

Installing additional EV chargepoints will 

support the decarbonisation of this demand 

by enhancing the accessibility of charging 

infrastructure. The Council should explore 

the deployment of different types of charging 

infrastructure, particularly in densely 

populated areas where roadside parking is 

more common.

Focus Zones: Blaenavon and 

Abergavenny

Abergavenny

Blaenavon
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4. Action planning
Decarbonise transport
Investment requirements

Investment in EV chargers

The cost to install EV chargepoints will largely 

depend on the type of charger being installed, as 

different chargers have varying power outputs 

and installation requirements. We have 

calculated the CAPEX assuming the cost per kW 

is £817. The ratio of EV chargers in 

Monmouthshire was taken from the EV Charging 

Strategy for WalesT44, which forecasts the 

following distribution:

• Slow (3kW) – 94% of chargers

• Fast (14.5kW) – 5.7% of chargers

• Rapid (43kW) – 0.4% of chargers. 

The average power rating per charger is 3.8kW, 

resulting in an estimated cost per charger of 

approximately £3,100. In reality, this cost would 

vary depending on the specific model of the 

charger and the type of installation (e.g., on-

street or off-street).

Investment in active travel and public transport

Our modelling does not account for the 

investment needed to enhance public transport 

services and active travel routes. The Council will 

continue their ongoing efforts to improve these 

services, as demonstrated in the actions outlined 

in the 'Decarbonise Transport' energy proposal.

Funding opportunities

• Electric Vehicle Infrastructure Grant for Small 

and Medium-Sized Businesses provides 

financial support to small and medium-sized 

businesses by offering a discount on the 

installation costs of electric vehicle (EV) 

chargepoints and associated infrastructure.

• Electric Vehicle Chargepoint and Infrastructure 

Grant for Landlords offers landlords financial 

assistance for the installation of EV 

chargepoints and related infrastructure in 

rental and leasehold properties, covering a 

portion of the associated costs.

• Workplace Charging Scheme covers up to 

75% of the installation costs for EV 

chargepoints at workplaces. Note that this 

scheme is only open until March 2025 and 

offers minimal funding compared to 

commercial fleet chargepoint installation. 

• Electric Vehicle Chargepoint Grant for 

Households with On-Street Parking provides 

homeowners or renters with 75% off the cost 

of purchasing and installing an EV 

chargepoint, specifically for properties with on-

street parking.

Table 4.1.3: Total investment costs by energy system 
component

Energy 

system 

component

Investment 

required for 

proposal 

between 

2023 and 

2030

Investment 

required for 

proposal 

between 

2030 and 

2050

EV chargers £ 5.3 – 6.9 M £ 70 – 54 M
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4. Action planning
Deploy onshore renewables
Focus zones for local electricity generation

All scenarios show a shift to electrified heating 

and transport, which could increase the need to 

harness renewable electricity sources to meet 

increasing electricity demand. Figure 4.1.7 shows 

the range of possible deployment of ground-

mounted solar and onshore wind across the 

scenarios in Monmouthshire.

Monmouthshire's Renewable Energy 

Assessment (REA) was used to determine the 

amount of land suitable for solar PV and onshore 

wind, providing the theoretical potential for each 

renewable technology. The nature of the REA 

accounts for the protection of good quality 

agricultural land (grades 1,2 and 3) and 

environmental and historic designations. 

The future energy scenarios indicated that by 

2050, an additional 1.7 GW of ground-mounted 

solar PV was modelled to meet future energy 

demand (including export from Monmouthshire). 

The modelling also suggests that an additional 

3.7 MW of onshore wind would be required by 

2050.

Figure 4.1.7: Summary of scale of renewables deployment across scenarios
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By 2050:

40 MW 

ground solar PV capacity

Now: By 2030:

560 MW

ground solar PV capacity

1,800 MW

ground solar PV capacity

0.23 MW 

onshore wind capacity

0.3 kW

onshore wind capacity

4 MW

onshore wind capacity

The amount of PV is high compared to wind because 

the model considers it the most cost and carbon 

effective technology. In practice the most appropriate 

technology will be determined by many different 

factors and net zero may be met by a different 

combination then that shown in the model.
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4. Action planning
Deploy onshore renewables
Focus zones for local electricity generation

In the initial stages of the modelling process, the 

2020 Renewable and Low Carbon Energy 

Assessment (RLCEA) was used to identify land 

suitable for onshore wind and ground-mounted PV. 

The assessment revealed that Monmouthshire has 

the potential to generate 9 GW of renewable 

energy. However, feedback received on the initial 

future energy system modelling results indicated 

that this level of renewable energy generation was 

unrealistic. Since the RLCEA was published, 

Welsh Government updated their planning policies 

to protect agricultural land classified as ‘the best 

and most versatile.’ In response to this feedback 

and changes in policy, we revised the land suitable 

for renewable deployment, excluding land grades 1 

to 3a. As a result, the maximum theoretical 

capacity for ground-mounted solar PV decreased 

from 7.7 GW to 1.8 GW. The maximum theoretical 

capacity for onshore wind remained unchanged at 

6 MW.

To support Monmouthshire in getting to net zero, 

ground-mounted capacity is shown in the scenario 

analysis to reach 1.8 GW. Onshore wind capacity 

is deployed to reach 66% of its maximum 

theoretical capacity at 4 MW. Whilst we recognise 

this scale of build out to be ambitious, we suggest 

that the shaded orange areas on the map would be 

priority locations for the development of solar PV 

infrastructure.

Figure 4.1.8: Areas suitable for wind and ground-mounted solar PV development in Monmouthshire and substation 

generation headroom (MW)
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1. The Sudbrook zone’s primary substation 

has the most capacity available for the 

connection of renewable generators. 

2. The Abergavenny zone has a large 

amount of suitable land for ground-mounted 

solar PV deployment. However, the primary 

substation has more limited headroom  

comparison to the Sudbrook zone. 

3. The Monmouth zone has land suitable for 

both onshore wind and ground-mounted 

solar PV deployment. The lack of primary 

substation headroom indicates the area 

may require reinforcement. 
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4. Action planning
Deploy onshore renewables
Focus zones for local electricity generation

Figure 4.1.9: Focus zone rankings for ground-mounted 
solar PV by modelling zone

Figure 4.1.10: Focus zone rankings for onshore wind by 
modelling zone

• Suitability of land: These zones have  a 

large amount of land identified as suitable 

for ground mounted solar PV  and onshore 

wind deployment. 

• Deployment of ground-mounted PV: Our 

model forecasts large deployment in the 

Abergavenny zone at 430 MW. 

• Deployment of onshore wind: Our model 

forecasts the largest deployment of onshore 

wind in the Monmouth zone at 3 MW. 

• Substation capacity: The Sudbrook zone 

has the highest generation headroom so is 

less likely to require reinforcement for the 

connection of renewables. 

Focus Zones: Abergavenny and 

Sudbrook

Focus Zones: Monmouth and 

Sudbrook

Note: Where substation capacity is limited, 

alternative delivery models could be 

explored. For example, if a generator has a 

private wire connection, it will bypass the 

need for additional substation capacity and 

thereby reduce headroom constraints. 

Monmouth
Abergavenny

Sudbrook Sudbrook
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4. Action planning
Deploy onshore renewables 
Investment requirements

The deployment model estimates the capital 

investment required for ground-mounted PV and 

onshore wind technologies, which are provided 

in Table 4.1.4.

Funding opportunities 

Funding for solar and wind is most likely to come 

from private investment as currently, there are no 

government incentives for onshore renewables. 

Community energy groups can support 

renewable deployment by: 

• Encouraging public buy-in for renewable 

energy projects

• Retaining value in the local area 

• Presenting an educational opportunity that 

cuts across the whole energy system by giving 

people a sense of ownership and 

understanding of the energy they use

Funding models could consider how 

communities can support energy schemes, such 

as community-ownership schemes through 

share-offers or other ownership models.

Energy 

system compone

nt(s)

Investment 

required for 

proposal between 

2023 and 2030

Investment required for 

proposal between 2030 

and 2050

Ground-mounted 

PV

£220 M £ 540 M

Onshore wind £60 k £4 M

Table 4.1.4: Investment costs by energy system component
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4. Action planning
Reinforce the electricity network
How networks operate at the moment

To achieve a net zero energy system, there are 

major changes needed to both the electricity and 

gas networks. NGED (electricity distribution 

network operator in  the Cardiff Capital Region 

and WWU (gas distribution network operator in 

Wales) are regulated utilities, and their operation 

is controlled by business planning cycles. They 

submit business plans in cycles:

• For electricity networks: RIIO-ED2 runs from 

2023-2028, and ED3 will commence in 2028; 

the exact time period hasn’t been announced 

yet.

• For gas networks: GD2 runs from 2021 to 

2026. It was considered whether to extend 

GD2 to align the two networks. However, it’s 

been announced that GD3 will start in 2026 for 

a “medium term ex-ante” period. 

Consideration is being given to the length of 

GD3. 

Outside of these cycles, a strategic reopener can 

be submitted to Ofgem to determine if there is 

sufficient evidence to make a case for additional 

investments beyond the business plans. 

NGED undertakes an annual modelling, planning 

and reporting process called Distribution Future 

Energy Scenarios (DFES) to support business 

planning, shown in Figure 4.1.11. WWU similarly 

uses historical data and modelling tools such as 

Pathfinder to forecast expected demands, 

resilience and storage needs, and general 

system operation. While these forecasting tools 

each incorporate some amount of input from the 

other network type (for example, DFES considers 

different options for heat pumps vs hydrogen for 

heating), they don’t typically actively interlink and 

cross-communicate throughout the analysis 

processes.  Therefore, the whole systems 

modelling undertaken within the LAEP process 

can be used as evidence to make strategic 

changes to the networks.

It is clear from the stakeholder engagement 

undertaken throughout the project, that one of the 

barriers currently is that the costs and timeframes 

of getting grid connections for renewable 

schemes and new development can make 

projects unviable.

The gas network provides natural gas to 75% of 

homes in Monmouthshire. Policy context for 

hydrogen shifted on 14th December 2023 with a 

decision to allow blending of 20% hydrogen into 

the network which will reduce the carbon 

emissions from the gas network by 7%, however 

this isn’t a zero-carbon solution.
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Figure 4.1.11: NGED’s annual DFES process (credit: NGED)
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4. Action planning
Reinforce the electricity network
Network transition planning

Our modelling shows that the electricity network 

needs upgrades and reinforcement to get ahead of 

the pace of change in renewables, heat pumps, EV 

charging and electrolysis. 

For the electricity network to serve the growing 

demand shown in Figure 4.1.12, our modelling 

indicates that 10 primary substations will need 

upgrading between now and 2050. This equates to 

255 MW of extra capacity being unlocked through 

reinforcement. Furthermore, the network may 

require additional upgrades following 

comprehensive contingency analysis.

In the High Demand scenario, the estimated cost of 

reinforcement between now and 2050 is £42 

million, equating to approximately £950 per home. 

However, it is important to emphasise that there is 

a degree of uncertainty associated with these 

costs. The type of upgrade required depends on 

the specific substation and is determined by 

design-level decisions. Consequently, the extent of 

substation reinforcement and the associated costs 

are challenging to predict accurately.

Figure 4.1.12: Projected power demand increase overtime in the High Demand scenario
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4. Action planning
Reinforce and transition energy networks
Network transitions

Hydrogen networks

There is more uncertainty around the changes 

needed for the gas network to enable the 

transition to net zero. There is a need to 

understand the role of the gas network in 2050, 

by continuing to explore the transition to 

hydrogen and alternatives such as biomethane 

for specific locations. It’s important to continue to 

explore this, and to make sure that changes 

made in the energy system do not negatively 

impact the gas network transition. Our modelling 

excludes the cost of decommissioning the gas 

network, which is expected to be significant.

The gas network is undergoing a significant 

REPEX programme to make the gas networks 

more suitable for hydrogen by replacing iron 

mains within 30 meters of a property. The 

programme is mandated by UK Health and 

Safety Executive and funded by OfGem. Across 

Wales, WWU is currently 22 years into the 30-

year programme, with a projected end date in 

2032. 

In the High Hydrogen scenario, the projected 

annual hydrogen demand for industry is 12 GWh, 

and for transport is 70 GWh by 2050. However, 

these values require further verification with key 

industry stakeholders in Monmouthshire. 

To test the sensitivity of hydrogen, we undertook  

optimisation model runs to incorporate hydrogen 

for heating. In these model runs we see an 

additional amount of peak capacity for hydrogen 

heating. However, our HeatNet modelling did not 

show any focus zones for hydrogen heating. The 

optimisation model chooses hydrogen boilers for 

peak capacity only, which is a very unlikely 

domestic set up since it would be expensive per 

household. Therefore, we believe the future of 

hydrogen for home heating is still uncertain and 

has therefore been from this short-term roadmap 

and proposals. 

By 2050, the model shows the hydrogen required 

for industry and transportation is produced via 

electrolysers with a combined capacity of 12 to 

14 MW. Hydrogen is currently localised in the 

model, which means it is used at the point of 

production or imported into the system from a 

national asset.

To achieve the deployment rate outlined in the 

model, an investment of £900,000 to £2,000,000 

in hydrogen will be needed in Monmouthshire by 

2030. Additionally, WWU’s project HyLine Cymru 

has the potential to distribute low-carbon 

hydrogen and thus support the transition across 

South Wales.
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4. Action planning
Reinforce and transition energy networks
Network transitions

WWU are actively involved in a range of 

innovation projects. Some examples specific to 

WWU’s network in Wales:

Regional decarbonisation pathways – Completed 

in 2022, these pathways provide a strategic plan 

to decarbonise Wales (and Southwest England), 

outlining future gas network requirements to 

achieve the optimal energy system for the WWU 

network. Most of the projects described below 

have been designed to progress these findings 

and the resulting roadmap.

Hyline Cymru – plans for a new dedicated 

hydrogen pipeline across south Wales, linking 

hydrogen production with industrial demand.

Industrial Fuel Switching – Feasibility of fuel 

switching two sites in North Wales.

For more information on WWU’s active projects, 

visit Network Innovation Allowance - Annual 

Report 22-23

Storage

Short term and seasonal storage also needs 

consideration. While our modelling does not 

show a lot of electrical storage, the majority of 

scenarios use the electricity grid as storage, 

choosing to export when there is excess 

renewable energy in the system and to import 

when there is a deficit of renewable energy in the 

system. This means that there is a need for some 

national asset level storage. Especially since 

neighbouring local authorities which opt for 

weather-dependent renewables (e.g. PV and 

wind) are likely to be generating (and thus 

exporting) renewable energy at similar times, 

there is a need for national asset level storage to 

provide flexibility and resilience in the energy 

system. This could come in many forms, 

including batteries, hydrogen storage with CCGT 

and CCUS, nuclear, or more innovative 

alternatives. Especially where these storage 

solutions incorporate multiple energy vectors (for 

example, hydrogen storage) the relevant network 

operators will require close collaboration to 

ensure the storage solution effectively meets the 

needs of the regional or national energy system.

Our model uses wholesale electricity costs; 

based on a cost of 6.3p/kWh for the 

4,470GWh/year of electricity imported in the high 

demand scenario, this equates to 

£281million/year.
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4. Action planning
Reinforce and transition energy networks
Network transitions

Smart local energy systems

We have undertaken model runs at hourly, 3 

hour and 24-hour intervals. These show that as 

the interval shortens, the annual electricity use 

(i.e. the GWh shown in the Sankey diagram) 

increases which is due to the peaks in the 

demand. When the demand is smoothed out over 

24 hours, the annual electricity use is smaller. If 

there were mechanisms to manage local supply 

vs demand, the annual electricity use  could be 

decreased. 

Areas to focus on would be those which need 

substation interventions shown in Figure 3.2.16 

(page 89). DNOs could collaborate with Local 

Authorities to identify areas suitable for SLES 

pilot studies. 

Investment in SLES can reduce the cost of 

upgrades needed in the electricity network and 

expediate the time that it takes to get a grid 

connection. Applying SLES as a means to avoid 

reinforcing the electricity network (thus reducing 

the cost of network upgrades) has nuanced 

impacts on the reliability and safety of the 

network which should be carefully considered by 

each community before implementing this 

approach.

Regulations need to make it easier for local 

communities to benefit from renewables installed 

behind the substation (as opposed to behind the 

meter). Local communities should be able to 

respond to signals about their demand to use 

their localised electricity. Electricity suppliers are 

rolling this out on a national basis (for instance 

Octopus saver sessions), and localised trials 

have been happening, however this is not easy 

to put in place currently. 

125

Smart Local Energy Systems (SLES):

SLES use different energy assets and 

infrastructure (known as 

Distributed Energy Resources (DERs)) 

to enable an area-level optimised demand 

and supply balance. SLES 

minimises unnecessary transition between 

vectors and can lead to benefits in terms 

of costs and carbon emissions. They are 

particularly beneficial where there is 

strong interplay between demand energy 

vectors (heating, cooling, electricity, and 

hydrogen).

SLES technologies can provide flexibility 

services to the national or local power 

networks, by shifting electricity demand in 

response to pricing or carbon 

signals. Technologies can interact directly 

with the DNO, or they may be aggregated 

by a central SLES market / control 

platform which enables the 

different technologies to interact with one 

another, and even enable peer to peer 

trading of energy generation, demand and 

storage.
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Appendix A1
Deployment modelling – National, regional and local policies applied

National (UK or Wales) proposed and committed policies Source

No more fossil vehicles from 2035
UK Gov – Decarbonising Transport – A Better, Greener Britain. Available 

at: https://www.gov.uk/government/publications/transport-decarbonisation-plan 

No new gas boilers from 2035

UK Gov – Net Zero Strategy: Build Back Greener.

Available at: https://www.gov.uk/government/publications/net-zero-strategy 

Phase out unabated coal by 2024

Gov committed to deploying CCUS at scale in 2030s

Gov committed to 10GW H2 production by 2030 

New homes low carbon heating ready by 2025
Rigorous new targets for green building revolution. Available at: 

https://www.gov.uk/government/news/rigorous-new-targets-for-green-building-

revolution 

UK Gov projects 600,000 heat pumps a year by 2028 (UK), up from 35,000 in 2021
Energy Security Bill factsheet: Low-carbon heat scheme. Available at: 

https://www.gov.uk/government/publications/energy-security-bill-

factsheets/energy-security-bill-factsheet-low-carbon-heat-scheme 

700,000 building retrofits by 2025, and all buildings by 2050 (UK)
UK Gov – Energy efficiency: what you need to know. Available at: 

https://www.gov.uk/government/news/energy-efficiency-what-you-need-to-know 

Private rented homes EPC C by 2030, and EPC B for commercial units
UK Gov – Heat and Buildings Strategy (2021). Available at: 

https://www.gov.uk/government/publications/heat-and-buildings-strategy/heat-

and-building-strategy-accessible-webpage 

Only 4 low carbon industrial clusters by 2030, and one net zero cluster by 2050 (UK)
UK Gov –  Industrial Decarbonisation Strategy. Available at: 

https://www.gov.uk/government/publications/industrial-decarbonisation-strategy 

Quicker and more proportionate consenting regime for energy storage - all planning 

applications have been delegated to Welsh Local Planning Authorities
Welsh Gov Developments of national significance (DNS). Available at: 

https://www.gov.wales/developments-national-significance-dns-guidance 

Welsh Gov requirement to explore heat networks within Future Wales Heat strategy for Wales. Available at: https://www.gov.wales/heat-strategy-wales 
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Appendix A1
Deployment modelling – National, regional and local policies applied

Local proposed and committed policies Source

2025- EVs projected on the road for MCC area (235 sockets): 8,450 MCC EVCI Strategy 

2030- EVs projected on the road for MCC area (608 sockets): 29,100 MCC EVCI Strategy 

2040- EVs projected on the road for MCC area (1100 sockets): 64,300 MCC EVCI Strategy 

Total EV charging points in construction/ already built: 39 MCC EVCI Strategy 

Planned building of 10,000 new homes in Caldicott over long term redevelopment 

plan (2050) RCLEA MCC Non Technical Summary 

Renewable and low carbon energy generation (heat and electrical) in 

Monmouthshire: 97MW RCLEA MCC Non Technical Summary 

Assessment identifies potential for 9GW renewable capacity within Monmouthshire RCLEA MCC Non Technical Summary 

Monmouthshire council construction of small scale solar farm: 5MW Renewable and Low Carbon Energy Assesment for Monmouthshire 

Monmouthshire council installed solar on 39 council buildings Renewable and Low Carbon Energy Assesment for Monmouthshire 

Projected energy consumption 2033 (-4% from 2017 baseline): 2441GWh Renewable and Low Carbon Energy Assesment for Monmouthshire 

Current energy consumption: 2541GWh Renewable and Low Carbon Energy Assesment for Monmouthshire 

Projected electricity consumption 2033 (+11% from 2017 baseline): 413GWh Renewable and Low Carbon Energy Assesment for Monmouthshire 

Current electricity consumption: 371GWh Renewable and Low Carbon Energy Assesment for Monmouthshire 

Estimated annual energy generation from renewable sources: 189,266MWh Renewable and Low Carbon Energy Assesment for Monmouthshire 

Total estimated heat generation: 29MW Renewable and Low Carbon Energy Assesment for Monmouthshire 

Three new sites proposed totaling 12.6 MW or 11,039 MWh p.a. Renewable and Low Carbon Energy Assesment for Monmouthshire 

Existing low carbon energy generation equates to 11% current consumption Renewable and Low Carbon Energy Assesment for Monmouthshire 

Existing low carbon energy generation equates to 16% projected demand 2033 Renewable and Low Carbon Energy Assesment for Monmouthshire 

Current renewable electricity generation equals 51% of current demand Renewable and Low Carbon Energy Assesment for Monmouthshire 
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Appendix A1
Deployment modelling – National, regional and local policies applied

Local proposed and committed policies Source

Current renewable electricity generation equals 50% of projected demand Renewable and Low Carbon Energy Assesment for Monmouthshire 

Planning for 10MW ground mounted solar WGES Screening Report Penarth Site Farm

Planning for 10MW ground mounted solar WGES Screen Report Bridge View Farm

Electricity grid demand 2020 in Caldicot: 39,339MWh An Energy Revolution for the Market Town of Caldicot 

Projected grid demand 2030 in Calidicot: 61,967MWh An Energy Revolution for the Market Town of Caldicot 

Total Co2 emissions Caldicot (tonnes): 19,273CO2e An Energy Revolution for the Market Town of Caldicot 

Projected total Co2 emissions Caldicot (tonnes) (2030): 37,586CO2e An Energy Revolution for the Market Town of Caldicot 

Jigsaw, Ringland site approved for 200 dwellings The Vale of Usk Heat Mapping and Masterplanning Report 

Llanwern village development sites, 110 dwellings and a primary school The Vale of Usk Heat Mapping and Masterplanning Report 

Provision for approximately 5940 new homes over planning period (2033) MCC RLDP- Prefered Strategy 

Plan includes 1580 affordable homes (2033) MCC RLDP- Prefered Strategy 

Monmouthshire has an estimated population of 92,961 MCC RLDP- Prefered Strategy 

New jobs by 2040: 25,000 MCC RLDP- Prefered Strategy 

10.9% population growth from 2018 to 2033: 9,480 MCC RLDP- Prefered Strategy 
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Term Definition or meaning

Action The process of doing something – a specific action assigned to a responsible person preferably with a date to be 

completed.

Anaerobic digestion Processes biomass (plant material) into biogas (methane) that can be used for heating and generating electricity​​.

Baseline The baseline is the data showing the current energy system, containing the 2019 data sets provided by the LA 

and publicly available data.

Batteries Devices that store electrical energy to be used at a later time​​.

Biomass boiler A boiler which burns wood-based fuel (e.g. logs, pellets, chippings) to generate heat and electricity​​.

Carbon capture and 

storage (CCS)

The process of capturing and then storing carbon emissions before they enter the atmosphere​.

Carbon neutral Check preference with LA and note down in the table in Glossary of terms.docx .

Cardiff Capital Region Cardiff Capital Region is a regional body (also known as a Corporate Joint Committee) made up of the 10 councils 

across South East Wales; Blaenau Gwent; Bridgend; Caerphilly County Borough; Cardiff; Merthyr Tydfil; 

Monmouthshire, Newport; Rhondda Cynon Taf; Torfaen; Vale of Glamorgan.

Certainties A fact that is definitely true or an event that is definitely going to take place. In terms of a local energy system, 

certainties include funded projects, etc.

Demand Local energy demand that the local energy system needs to meet.

Demand headroom The difference between the electrical capacity of a substation, and the electricity demand at the substation at the 

time of peak demand.

Glossary of terms
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Deployment modelling A model investigating rates by which to deploy specific technologies between the baseline year and 2050 to 

achieve the end state developed by the optimisation model for each scenario. The model considers broader 

plan objectives and local, regional, and national strategic priorities, policies, and targets to help us to define a 

suitable level of ambition and inform an action plan.

Dispatchable energy 

generation 

Energy generation that can turn on and off (i.e. isn’t controlled by the weather) – this is likely to be gas turbines 

of some sort.

Distribution network Takes energy from transmission network and delivers it to users via pipes or wires at low pressure / voltages.

Electricity network Interconnected infrastructure which consists of power stations, electrical substations, distribution lines and 

transmission lines. The network delivers electricity from the producers to consumers.

Electrolyser A piece of equipment that uses electricity to split water into hydrogen and oxygen​​.

Energy proposition A proposition is an energy component with a scale and a timescale. For instance, X MW of wind turbine to be 

built in 5 years, 10,000 buildings to retrofit with XX by 2030, or a pilot project such as hydrogen storage 

innovation. These are typically near term, low regrets energy components that are needed in future energy 

systems (it is likely that these appear in all scenarios).

Energy system component A term used to describe anything that can have a direct impact on energy demand and/or the way energy is 

supplied. E.g. installing retrofit measures can reduce overall heating demand, increasing solar PV capacity can 

change the supply mix and the way that the energy system operates.

Focus zone A modelling zone which has been identified as an area in which to target near-term installation, upgrade, 

retrofit, or other activities related to a specific energy system component.
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Generation Local generation – size below 100MW.

Generation 

headroom

Generation headroom in a local authority's electricity distribution network refers to the remaining primary substation 

capacity at the time of peak generation, crucial for maintaining a stable and reliable power supply to meet the 

community's needs

Grid electricity Electricity that is supplied by the electricity network.

Grid substation The physical equipment comprising a substation with a 132kV-33kV transformer(s) connecting the grid-level, extra high 

voltage electricity lines to the primary-level, high voltage electricity lines. The grid substation facilitates connection with 

the national grid.

Heat network A distribution system of insulated pipes that takes heat from a central source and delivers it to a number of domestic or 

non-domestic buildings.

Heat pump A piece of equipment that uses a heat exchange system to take heat from air, ground or water and increases the 

temperature to heat buildings​​.

Hydrogen A flammable gas that can be burned, like natural gas, to generate heat or power vehicles.  The by-product is water​​ only, 

no carbon.

Infrastructure Local energy distribution infrastructure, includes storage assets if these are at grid level.

Landfill gas Gases such as methane that are produced by micro-organisms in a landfill site that can be used as a source of energy​.

Lever We use the term policy levers to refer to the ‘governing instruments’T57 which the state has at its disposal to direct, 

manage and shape change in public services.
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Local energy system The distribution level energy system, excludes the transmission and national assets.

Longer-term options The likely outcome of these is less certain and dependent upon actions and decisions being made that are not under 

our control, e.g. a national policy or the capability / availability of a technology.

Major industrial load The power demand of industrial sites in the 2019 NAEI Point Sources data are large enough to be classified as 

major industrial loads. Sites that aren’t included in this database are likely too small to have a significant impact on 

the energy system singlehandedly.

Methane reformation Process of producing hydrogen by heating methane from natural gas and steam, usually with a catalyst​. Produces 

carbon dioxide as a by product.

Microgeneration Small-scale generation of heat and electricity by individuals, households, communities or small businesses for their 

own use​.

Modelling zone A specified area in our modelling which is the smallest level of granularity for analysis. The zones are used through 

energy modelling, deployment modelling, and mapping. Zones were created by intersecting the Local Authority 

boundary with the primary substation service area boundary, as described in the "Methodology - electricity and gas 

network infrastructure" section of the Technical Report. May also be called "zone" or "substation zone" in the reports.

National asset National infrastructure (can be supply or demand and the accompanying transmission / distribution infrastructure) – 

defined as over 100MW, unless it produces heat which can only be used locally this is generally excluded from LAEP 

particularly the modelling.

National Grid A generic term used in the reports referring to the electricity network serving Wales, including both the transmission 

and distribution networks and facilitating the flow of electricity between neighbouring areas or regions. May also be 

called generically “grid” in the reports.
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National Net Zero The National Net Zero modelled in the LAEP. Details of assumptions are in the methodology section.

Natural Heritage This includes features which are of ecological, geological, geomorphological, hydrological or visual amenity 

importance within the landscape, and which form an essential part of the functioning of the natural environment 

and natural assets of Vale of Glamorgan.

Net zero Check preference with LA and note down in the table in Glossary of terms.docx . Net zero when used in this LAEP 

is the energy net zero as it does not include all emissions, only energy emissions.

No regrets/ low regrets Options which are common to all scenarios, cost-effective, provide relatively large benefits, and are very likely to 

be important parts of the future energy system, regardless of future uncertainty.

Optimisation modelling Modelling to create the most cost and carbon optimal system.

Option A term used to describe ways that a particular objective can be achieved. In the context of this LAEP, an option 

could be deploying a particular energy system component

Outward code The first part of a postcode i.e. BS1.

Pathway A pathway is how we get from the current energy system, to the most likely net zero end point. The pathway will 

consider what is needed from across the scenarios, the supply chain, number of installers etc. The propositions 

will make up the more certain part of the pathway, whereas the longer-term energy components will need further 

definition in the future.

Power factor The ratio between useful power (kW) and apparent power (kVA) consumed or transformed by electrical equipment.
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Power purchase agreement 

(PPA)

A contract between two parties where one produces and sells electricity and the other purchases electricity. ​

Primary substation The physical equipment comprising a substation with a 33kV-11kV transformer(s) connecting the primary-

level, high voltage electricity lines to the consumer-level, low voltage electricity lines.

Primary substation service 

area

The area bounding the buildings or other electricity demands which are served by a primary substation (or, in 

ANW, a group of primary substations acting together to serve one area).

Programme A series of projects, usually with a theme, that is run collectively.

Project Strategic scale projects being implemented or planned for implementation in the local energy system that will 

significantly affect local demand or local supply.

Quick win projects Very short-term actions, certain as no major blockers.

Renewable 

Energy Guarantees of 

Origin (REGO) Agreement

A scheme that tells consumers what proportion of their electricity comes from renewable sources​.

Resistance heating/ heater Generate heat by passing electrical currents through wires​​.

RIIO-ED2/3 & RIIO-GD2/3 RIIO stands for Revenue = Incentives + Innovation + Outputs, a regulatory framework used by the UK energy 

regulator, Ofgem.

RIIO-ED2 is a price control covering the electricity distribution sector for the next five years from April 2023 to 

March 2028. RIIO-ED3 covers the price control period following ED2.

RIIO-GD3 is a price control covering the gas distribution network, with GD2 covering April 2021- March 2026.
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Scenario A scenario is a set of assumptions for a particular end point (usually 2050) which are modelled in our 

optimisation model. We modelled 5 different scenarios to see what was common across the scenarios and 

therefore is a “no regrets” measure, and what changed between the modelled scenarios.

Solar PV Convert solar radiation into electricity using photovoltaic (PV) cells​​.

Strategic objective Strategic objectives are purpose statements that help create an overall vision and set goals and measurable 

steps to achieve the desired outcome. A strategic objective is most effective when it is quantifiable either by 

statistical results or observable data. Strategic objectives further the vision, align goals and drive decisions 

that impact change.

Sensitivities Sensitivities of a specific scenario can be tested – for instance to test the impact of increasing 

electricity/hydrogen prices on the scenario. Testing a sensitivity is when you change one thing multiple times 

to assess the impact on the cost/carbon. 

Sewage gas A mixture of gases generated in sewer systems, used in a reciprocating gas engine to produce heat 

and electricity​​.

Strategic options Strategic options are longer-term changes to demand, generation and infrastructure that will lead onto 

decarbonisation of the local energy system - and the key variables that determine scenarios. 

Substation upgrades Interventions at an existing primary substation designed to increase the capacity of the substation, such as 

upgrading an existing primary substation or installing a new primary substation. May also be called ‘substation 

interventions’ in the reports.

Supply Energy supply options – this is how energy is delivered from the point of source – so a supply option would be 

solar PV.
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Supply/generation 

headroom

The difference between the electrical capacity of a substation, and the power being supplied to the substation 

at a given time.

TfW zone An area used by the Transport for Wales (TfW) as a point of origin or departure for vehicle trips. May also be 

called "transport zone" within the reports.

Transmission network Move energy via pipes or wires for long distances around the country at high pressure/ voltages.

Uncertainties Uncertainty results from lack of information or from disagreement about what is known or even knowable.

We The range of consultants that have been commissioned by Welsh Government to support each Local Authority 

to develop this LAEP.

Wind power Harnessing the kinetic energy of wind to turn a turbine to generate electricity​​.
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°C Degree(s) Celsius – a unit of temperature on the Celsius scale.

GWh Gigawatt hour(s) – a unit of energy representing 1 billion watt-hours.

kgCO2e Kilogram(s) of carbon dioxide equivalents – a unit of measurement for greenhouse gas warming potential, expressing 

the equivalent weight of carbon dioxide with the same global warming potential. 

ktCO2e Kilotonne(s) of carbon dioxide equivalents - a unit of measurement for greenhouse gas warming potential, expressing 

the equivalent weight of carbon dioxide with the same global warming potential. Represents 1 million kgCO2e.

kV Kilovolt(s) – a unit of potential energy of a unit charge in a point of a circuit relative to a reference (ground) representing 

1000 volts. 

kW Kilowatt(s) – a metric unit of power measuring rate of energy consumption or production representing 1000 watts.

kWh Kilowatt hour(s) - a unit of energy representing 1000 watt-hours.

kWp Peak kilowatt(s) – the maximum power rating possible produced by an energy generation source (i.e., amount of power 

produced in ideal generation conditions).

MVA Mega volt amp(s) – a metric unit of apparent power measuring rate of energy consumption or production and 

considering the efficiency by which electrical power is converted into useful output. It is related to MW by the power 

factor of the system or equipment.

MW Megawatt(s) – a metric unit of power measuring rate of energy consumption or production representing 1 million watts.

MWe Megawatt(s) electric – a unit of electric power output from a generation source representing 1 million watts electric. 
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MWth Megawatt(s) thermal – a unit of thermal power output from a generation source representing 1 million watts thermal.

MWh Megawatt hour(s) - a unit of energy representing 1 million watt-hours.

tCO2 per capita Tonne(s) of carbon dioxide per capita – a unit of mass of carbon dioxide emitted per member of a population per year. 

Represents 1000 kgCO2 per capita.
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The Welsh Government’s “Net Zero Wales” 

planT02 establishes an increased level of 

ambition on decarbonisation, with a legally 

binding target to reach net zero emissions by 

2050. It is the first national government to 

fund the roll-out of LAEP to all its local 

authorities. The programme is being co-

ordinated through a regional approach, 

where LAEPs are being developed for local 

authorities in Mid Wales, South West Wales, 

North Wales and the Cardiff Capital Region. 

Several suppliers have been selected to 

produce the LAEPs for each region, as 

detailed in the map.

To contribute to the Welsh Government’s 

commitment of producing a “National Energy 

Plan” in 2024, upon completion of the LAEP 

programme Energy Systems CatapultT03 will 

aggregate the LAEPs into a national view. To 

support this task, they are working with the 

Welsh Government to create and import 

standardised LAEP outputs for aggregation 

into the DataMapWales platformT04. The 

Catapult is also providing technical advisory 

support to the Welsh Government throughout 

the programme. 

The LAEPs will also form the basis of the 

‘National Energy Plan’ Welsh Government 

have committed to produce in 2024.

Monmouthshire’s Local Area Energy Plan 

(LAEP) provides an evidence-based plan of 

action that identifies the most effective route 

to a net zero local energy system for an area. 

This LAEP has been developed by bringing 

local organisations and groups together to 

discuss the evidence created as part of the 

development process and collectively agree 

on the best way forward to achieve this 

objective.

Applying this approach, a LAEP puts local 

needs and views at the centre of the planning 

process, and helps creates a co-ordinated, 

place-based plan that avoids the duplication 

of efforts, aims to save money, and realises 

additional social benefits that might otherwise 

have been over-looked.

North Wales 

by Arup, Carbon 

Trust and Afallen

Mid Wales 

by Energy 

Systems 

Catapult

South West Wales 

by City Science

Cardiff Capital 

Region

by Arup, Carbon 

Trust and Afallen

Existing LAEPs

The energy transition across Wales
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Appendix A6
Stakeholder engagement
Stakeholder identification process

This section provides a detailed overview of the 

stakeholder identification and prioritisation 

process. It describes the methodology and 

definitions used to understand and identify the 

stakeholders relevant to Monmouthshire.

Stakeholder definitions and roles

Specific definitions and roles are included in the 

introduction (overleaf). Our approach was guided 

by the imperative to involve a broad cohort of 

secondary stakeholders with specific local 

knowledge, experience and / or influence over 

the local energy system. As the LAEP 

methodology adopts a whole systems approach 

at the local authority level, we needed individuals 

from a broad range of stakeholder organisations. 

To avoid stakeholder fatigue and to ensure we 

addressed regional synergies we created the 

additional regional secondary stakeholder group 

described in the introduction.

Stakeholder identification and mapping

A pre-developed stakeholder mapping tool was 

provided to each local authority. This was used to 

collect stakeholder data, both for organisations 

and appropriate target individuals. These were 

reviewed by the LAEP programme teams so that 

their wider knowledge of the local energy system 

and potential stakeholders could be used to 

jointly iterate and continuously improve the final 

stakeholder map. The mapping tool was then 

used to allocate identified stakeholders to either 

a primary or secondary stakeholder role based 

on a scoring schema that reflected their 

respective knowledge and influence of the local 

energy system.

Stakeholder engagement planning

During the development of the LAEP, we 

consistently updated our stakeholder list to 

ensure the appropriate representatives involved 

at each relevant stage. For example, through our 

analysis of the current energy system, we 

identified any key organisations that were absent 

from our initial list, including them to provide local 

insight in future engagement sessions.

Limitations and mitigation

Some limitations applied to our stakeholder 

mapping, and we undertook mitigations to 

address them as far as possible:

1. Knowing which stakeholders had high levels 

of local knowledge and / or local influence 

over the local energy system. This risk was 

mitigated through iterative reviews of the 

stakeholder mapping and inclusion of the 

wider programme team's knowledge and 

experience of stakeholders across all 

relevant sectors in each local authority.

2. Our ability to identify appropriate individuals 

at relevant stakeholder organisations relied 

on having access to sufficient data and 

information. To mitigate this constraint, we 

networked with participants, continuously 

improved our knowledge and connections, 

and promoted LAEPs locally. 
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Stakeholder group Organisations Role in LAEP development Method of engagement

Primary stakeholders Local Authority officers, council member(s), energy 

network operators i.e. Distribution Network Operators, 

(DNOs) and Gas Distribution Networks (GDNs).

Responsible for the creation of the LAEP, as well as 

having executive decision-making powers. 

Contribute existing and future policies and 

programmes relevant to the LAEP.

Steering groups, 

workshops, bi-weekly 

meetings, emails, 121 

interviews

Secondary 

local stakeholders

Other local government organisations, major energy 

users, organisations with influence over and / or local 

knowledge of specific energy system components (e.g. 

developers, housing associations), community energy 

organisations, local organisations active in net zero and 

decarbonisation, transport sector organisations

Responsible for shaping the direction and actions 

collectively agreed in the LAEP. 

Contribute advice and guidance to the LAEP 

programme given influence over and / or  local 

knowledge of specific element(s) of the local energy 

system, e.g. share details of existing programmes 

and projects.

Interactive workshops

General public and 

other businesses

Members of the public and organisations not considered 

as secondary stakeholders.

Providing insights into public acceptance for different 

interventions to help shape the actions in the LAEP. 

(CCR)

Survey

Secondary regional 

stakeholders

Transmission network operators, transport providers, 

housing associations, growth deal organisations, 

landowners, national parks, further education, public 

bodies or national organisations (e.g. TfW) with a 

regional influence, trade organisations.

Responsible for shaping the actions and considering 

opportunities to deliver at scale across local authority 

boundaries by providing advice and guidance given 

regional influence and / or knowledge of specific 

elements of the regional energy system.

Interactive workshops

Technical advisors 

for LAEP

Energy Systems Catapult (ESC). Ensuring a consistent approach is taken to the 

development of LAEPs in Wales.

Monthly meetings and 

invited to attend all 

workshops

Appendix A6
Stakeholder engagement
Stakeholder identification process

Overview of engagement activity for identified stakeholder groups
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Appendix A6
Stakeholder engagement
Overview of the stakeholder engagement plan

This section describes the stakeholder 

engagement completed throughout the 

development of this LAEP. 

Contract meetings

As part of the overarching programme, a national 

forum brought together representatives from the 

local authorities, regional leads, Welsh 

Government and ESC to share learnings, 

ensuring a consistent approach to LAEP 

development was being taken across Wales. The 

suppliers and regional leads also met on regular 

basis to share assumptions and challenges.

We held regional steering groups for the Cardiff 

Capital Region, attended by the regional and 

local authority leads, as well as bi-weekly 

meetings with the local authority leads.

Online workshops

Online workshops were held virtually via 

Microsoft Teams, to engage with both primary 

and secondary stakeholders. These workshops 

were interactive, allowing participants to share 

their thoughts and views through different 

communication channels, such as verbal 

discussions, responses in the Teams chat and 

annotations on an online whiteboard platform 

called Miro. 

Approach to workshops

Workshops were conducted at specific points to 

help us gather the local knowledge and insight 

necessary to advance through each of the seven 

LAEP stages. The agenda and content of the 

workshops were tailored to ensure we could 

meet the objectives outlined in Table 2.1.2. 

Workshop data collection, analysis and 

synthesis

For Monmouthshire’s LAEP workshops, 

participant responses were recorded through:

• Meeting minutes

• Workshop exercises using Miro boards

• Post-workshop emails

• Follow-up meetings 

We collated stakeholder’s contributions and used 

them to inform our energy systems analysis. For 

instance, when we presented Monmouthshire’s 

future energy scenario outputs, stakeholders 

offered valuable insight into upcoming renewable 

energy technologies that are currently in the 

pipeline. This feedback guided us in refining our 

energy modelling to more accurately depict the 

mix of technologies expected to be integrated 

into Monmouthshire’s future energy system.

Limitation and mitigation

We undertook an exercise to identify limitations 

in our stakeholder engagement approach, 

allowing us to establish strategies to mitigate 

them as much as possible. Below are two key 

limitations and their associated measures:

• The lack of structure in data collection posed a 

potential risk due to the open discursive nature 

of workshops. To address this, we held clear 

briefings, pre-defined the workshop purposes, 

agendas, and effective facilitation to ensure 

participants had various opportunities to 

contribute and engage in group discussions.

• Participants may not have felt confident or 

comfortable speaking openly during 

discussions, potentially leading to a lack of 

representation of stakeholder views. To 

mitigate this, we encouraged the use of the 

Teams chat and provided the opportunity for 

extended contributions via email after the 

workshop.
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LAEP stages>> 1 2 3 4 5 6 7

Objectives 

/ purposes

Governance set-

up.

Identify relevant 

regional policy and 

strategic drivers 

for work and 

create objectives

Review 

stakeholder 

mapping

Review 

constituents of the 

local energy 

system

Review the

local energy 

system baseline.

Review potential 

scenarios

Agree regional 

scenarios to be used in 

the LAEP modelling

Identify local scenarios 

for each LA

Review regionally 

consistent assumptions 

for LAEP modelling

Review potential 

futures for the 

local energy system 

Determine   'low 

regrets' near-term 

propositions

Understand local 

barriers and 

enablers

Review near-term, 

low regrets 

propositions

Share deployment 

pathways to net zero.

Identify local and 

regional actions and 

responsibilities

Identify opportunities for 

regional collaboration 

and focus from local 

discussions.

Launch of 

LAEP 

report

Key outputs Objectives for the 

LAEP

Stakeholder 

mapping refined

Set local strategic

energy objectives,

local policy drivers

.

Agree four future energ

y scenarios, as well as 

a reference “do-

nothing” scenario.

Identify low-regrets, 

near 

term energy proposi

tions.

Agree collective 

action to 

address barriers 

to delivering 

energy propositions 

locally

Agree regional actions 

and responsibilities to 

support the delivery of 

the local propositions

Final 

comments

Technical advisor

Primary

Regional

Secondary

General public

Stakeholder engagement
Overview of stakeholder engagement plan

Groups of stakeholders engaged at each stage of the LAEP process

Regional

Local

Appendix A6
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As part of the stakeholder engagement scope for 

the CCR LAEPs, a public survey was released 

between 14th November and 31st December 

2023 to understand attitudes towards energy 

measures and to provide opportunity for public 

input. The survey was targeted at people living or 

working within eight CCR Local Authorities, with 

response rates as displayed.

Explanations were given for each type of 

technology included within the survey. Across the 

CCR, there were 1,187 individual responses.

The results displayed a positive attitude towards 

improving home energy efficiency, with 82% of 

respondents wanting to improve their home 

energy efficiency. 
The primary energy measure that people wanted 

to install was solar PV panels (49%).

Cost was the main barrier preventing 

respondents from installing energy efficiency 

measures in their homes (71%).

In terms of heating, 87% of respondents currently 

have a gas boiler in their home. 38% of 

respondents would consider air source and 26% 

would consider ground source heat pumps to 

heat their homes in the future - alongside solar 

thermal panels (29%), electric boilers (15%) and 

communal heat networks (13%).

Appendix A6
Stakeholder engagement
Overview of the public engagement plan and results
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Stakeholder engagement
Overview of the public engagement plan and results

In terms of renewables, solar PV (70%) was the 

most popular technology respondents wanted to 

see in their local area, alongside hydroelectricity 

(45%) and offshore wind (37%). The least 

popular technologies for local deployment were 

nuclear SMR (52%) and biomass (19%).

For transport, 68% of respondents stated they 

use a petrol or diesel car as their primary source 

of transport, followed by the bus (8%), walking 

(8%), electric car (7%), bicycle (6%) and train 

(1%).

When asked which low-carbon transport options 

they would consider, respondents primarily chose 

EVs (60%), walking (57%) and buses (55%).

When asked what might influence their decision 

to use low-carbon transport options, 56% of 

respondents stated funding support and 44% 

stated access to EV charging at home. 

63 organisations across the eight CCR Local 

Authorities targeted also responded to the 

survey. Like the results of the individuals, 92% 

said their organisation wanted to improve its 

buildings energy efficiency, with rooftop solar PV 

the most popular energy measure wanted (65%). 

Cost was again identified as the primary barrier 

for installing energy efficiency measures (80%).

For transport within organisations, 28% of 

organisations claimed to use fleet within their 

operations, 16% used freight and 56% did not 

use transport in day-to-day operations.

Of those that regularly use vehicles, cars/vans 

are the most used (85%), followed by HGVs 

(37%) and factory vehicles (30%). 44% used 

electric vehicles, and 33% had EV charging 

infrastructure at their site.

It is worth noting that the number of responses 

received in Monmouthshire was low, relative to 

the population size (0.055% of population 

responded).

Renewable technologies respondents would “like to see” 

and “not like to see” in their local area
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Monmouthshire LAEP – Technical Report
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Appendix B1
Emissions sources in scope

LAEP emissions source Inclusion Comment

Domestic

Electricity ✓

Gas ✓

‘Other fuels’ ✓ Oil, biomass, coal, LPG

Road transport

‘A’ roads ✓

Minor roads ✓

Other (off-road, machinery)

Commercial and public sector

Electricity ✓

Gas ✓

‘Other fuels’ ✓

Industry

Electricity ✓

Gas ✓

‘Other fuels’ ✓

Large installations ✓ Partial inclusion

Agriculture Emissions from agricultural processes not included but emissions from energy use is included.

Other fuels demand

Domestic ✓

Commercial ✓

Industrial ✓

Transport ✓
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Appendix B1
Emissions sources in scope

LAEP emissions source InclusionComment

Gas network infrastructure

Network coverage ✓

Transport infrastructure

EV charging infrastructure ✓

Supply

Non-renewable energy ✓ Includes: fossil (gas) and fossil (oil, LPG)

Renewable energy ✓
Includes: Ground- and roof-mounted solar PV, onshore wind, anaerobic digestion, biomass, energy 

from waste 

Heat networks ✓ Undertaken for all LAs, only presented where appropriate

Generation

Traditional electricity ✓

Electricity demand

Domestic ✓

Commercial ✓

Industrial ✓

Transport ✓
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Appendix B1
Emissions sources in scope

LAEP emissions source Comment

Gas demand

Domestic ✓

Commercial ✓

Industrial ✓

Electricity network infrastructure

Primary substation headroom ✓

Other

Domestic and international shipping X Reserved as national priority

Domestic and international aviation X Reserved as national priority

Military transport X Reserved as national priority

Exports X Reserved as national priority

Waste X Emissions from waste treatment without energy recovery not included.

Storage

Electrical X

Thermal X

Other X

Land use, land use change and forestry X LAEP focused on energy system and associated emissions, rather than all sources of territorial emissions.
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Appendix B2
Emission factors

Technology Value Units Reference

Biomass 0.0119 kgCO2e/kWh

Department for Energy Security and Net Zero (2023) Government conversion factors for company 

reporting of greenhouse gas emissions. Available at: 

https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting

(Average of 4 biomass fuels: wood logs, wood chips, wood pellets, grass/straw)

Sewage gas 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Biogas)

Organic matter 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Biogas)

Natural gas 0.1843 kgCO2e/kWh DESNZ, 2023 (Gaseous fuels - natural gas, Gross CV)

Oil/LPG 0.2413 kgCO2e/kWh DESNZ, 2023 (Average of LPG and Fuel Oil, Gross CV)

Diesel 0.2391 kgCO2e/kWh DESNZ, 2023 (Liquid fuels - Diesel (average biofuel blend), Gross CV)

Petrol 0.2217 kgCO2e/kWh DESNZ, 2023 (Liquid fuels - Petrol (average biofuel blend), Gross CV)

Landfill gas 0.0002 kgCO2e/kWh DESNZ, 2023 (Biogas - Landfill gas)

Waste incineration 0.0380 kgCO2e/kWh
Tolvik (2021) Annual report from Waste sector. Available at: https://www.tolvik.com/published-

reports/view/uk-energy-from-waste-statistics-2021

Coal 0.3226 kgCO2e/kWh DESNZ, 2023 (Coal - Industrial, Gross CV)

Grid electricity carbon 

factor source

National Grid ESO Future Energy Scenarios (FES) 2023 (averaged scenarios). Available 

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

Note: The reference in the first row is abbreviated to "DESNZ, 2023 in subsequent rows.
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Appendix B3
Buildings - assumptions

No. Assumption Description

1 [BASELINE] EPC and AddressBase records are up to date from April 2023

2 [BASELINE] Properties without an EPC record were assigned most likely property attributes based on neighbouring buildings of the same age and archetype with EPC 

records. For example, a 1900s Victorian property (AddressBase) without an EPC will be assigned the most common house type and mean insulation levels for similarly 

aged properties in the same LSOA area. For flats in the same block (i.e. same building number/name), the same extrapolation method was used using flats in the same 

block in the first instance, instead of LSOA. Where there was insufficient data within an LSOA, the local authority average was used instead.

3 [BASELINE] Each non-domestic archetype is assigned a single energy benchmark value per unit floor area

4 [FUTURE ENERGY SYSTEM] The energy efficiency cost data is Carbon Trust proprietary data, incorporating a combination of inputs including Spon’s Architects’ and 

builders’ price book 2021, in-house market research and published construction market data.

The Spon’s Architects’ and builders’ price book data was converted into a usable format using EPC building dimensions for the cost optimisation

5 [FUTURE ENERGY SYSTEM] The following assumptions were made to inform the application of the cost data to specific property types:

•  Pitched loft insulation happens at the joists (270mm)

•  Insulation on suspended floors is assumed to be “easy access”

•  Filled cavities are assumed to be fully insulated

•  Unfilled or partially filled cavities receive cavity wall insulation

•  Pre-1930s solid walls receive 100mm internal wall insulation

•  Post-1930s solid walls receive 200mm external wall insulation, with a higher rate for flats.

6 [FUTURE ENERGY SYSTEM] Pitched roofs include properties with roof rooms which account for a small percentage (<10%) of pitched roofs. Roof rooms are more 

challenging to insulate as it is more disruptive for the occupant – additional costs have not been considered in this analysis

7 [FUTURE ENERGY SYSTEM] The heat demand profile used in the analysis is based on 2018 weather conditions. Three individual profiles representing an intermediate 

day, a winter day, and an extreme winter day (Beast from the East) were applied across the whole year to generate annual energy consumption profiles.

8 [FUTURE ENERGY SYSTEM] The average lifetime of the packages of energy efficiency measures being installed is assumed to be 30 years.

9 [FUTURE ENERGY SYSTEM] Dwellings classed as EPC A will not make any additional fabric improvements
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Appendix B3
Buildings – domestic archetypes

Archetype Description
Av. floor 

area (sqm)
Wall Roof Floor Window

HTC* 

(W/K)

1
Detached - after 1930 - medium/high 

efficiency
121.9 Insulated cavity wall Insulated pitched roof Uninsulated solid floor Double glazing 379.8

2 Detached - low efficiency 170.9 Uninsulated solid wall Insulated pitched roof Uninsulated solid floor Double glazing 1192.1

3 Terrace - medium efficiency 77.1 Insulated cavity wall Insulated pitched roof Uninsulated solid floor Double glazing 153.6

4 Terrace - before 1930 - low efficiency 89.5 Uninsulated solid wall Uninsulated pitched roof Uninsulated solid floor Double glazing 422.5

5 Semi-detached - after 1930 - low efficiency 79.5 Uninsulated cavity wall
Partially insulated 

pitched roof
Uninsulated solid floor Double glazing 288.6

6 Semi-detached - after 1930 - high efficiency 79.5 Insulated cavity wall Insulated pitched roof Uninsulated solid floor Double glazing 231.7

7 Semi-detached - before 1930 - low efficiency 105.3 Uninsulated solid wall Uninsulated pitched roof Uninsulated solid floor Double glazing 741.2

8 Semi-detached - before 1930 - high efficiency 102.4 Insulated cavity wall Insulated pitched roof Uninsulated solid floor Double glazing 495.5

9
Flat - high efficiency

54.2 Insulated cavity wall Insulated pitched roof Other premises below
Double glazing

85.5

10 Top floor flat - low efficiency 64.6 Uninsulated solid wall Uninsulated pitched roof Other premises below
Double glazing

332.0

11 Bottom floor flat - low efficiency 61.7 Uninsulated solid wall Other premises above Uninsulated solid floor Double glazing 231.8

* Heat Transfer Coefficient (HTC) is a measure of thermal efficiency and is proportional to heat demand. 

To calculate HTC, the heat flow rate is divided by the ideal indoor and lowest outdoor temperature difference 

• For each domestic and non-domestic archetype, a property with median thermal attributes is selected to perform the energy efficiency analysis
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Appendix B3
Buildings – non-domestic archetypes

Archetype Description Age Wall Roof Floor Window Heat 

dema

nd 

(kWh/

m2)

Electricit

y 

demand 

(kWh/m2)

Cooling 

demand 

(kWh/m2

)

12 Office unit Pre-1930 Uninsulated solid wall Other premises above Uninsulated solid floor Double 

glazing

73.8 95.1 28.0

13 Retail After 1930 Insulated cavity wall Other premises above Uninsulated suspended floor Double 

glazing

95.1 117.0 28.0

14 Hotel / hostel After 1930 Insulated cavity wall Insulated flat roof Uninsulated suspended floor Double 

glazing

120.9 117.6 30.0

15 Leisure/sports facility After 1930 Insulated cavity wall Insulated flat roof Uninsulated suspended floor Double 

glazing

181.3 72.4 40.0

16 Schools, nurseries and 

seasonal public buildings

Pre-1930 Uninsulated solid wall Uninsulated pitched 

roof

Uninsulated suspended floor Double 

glazing

127.7 41.0 0.0

17 Museums / gallery / library / 

theatre 

Pre-1930 Uninsulated solid wall Part insulated pitched 

roof

Uninsulated suspended floor Double 

glazing

107.3 59.7 0.0

18 Health centre/clinic After 1930 Uninsulated cavity wall Part insulated pitched 

roof

Uninsulated solid floor Double 

glazing

141.0 55.7 0.0

19 Care home Pre-1930 Uninsulated solid wall Insulated pitched roof Uninsulated suspended floor Double 

glazing

113.3 64.6 30.0

20 Emergency services, local 

Gov services, law, military

After 1930 Insulated cavity wall Insulated pitched roof Uninsulated solid floor Double 

glazing

177.8 94.5 0.0

21 Hospital After 1930 Insulated cavity wall Uninsulated flat roof Uninsulated solid floor Double 

glazing

162.6 86.4 45.0
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Appendix B3
Buildings – non-domestic archetypes

Archetype Description Age Wall Roof Floor Window Heat 

demand 

(kWh/m2)

Electricit

y demand 

(kWh/m2)

Cooling 

demand 

(kWh/m2)

22 Warehouse - - - - - 24.8 24.2 0.0

23 Restaurant / bar / café - - - - - 67.1 245.8 0.0

24 Religious building - - - - - 33.0 12.8 0.0

25 Transport hub/station - - - - - 71.3 32.5 0.0

26 University campus - - - - - 105.8 35.3 0.0

27 Other non-domestic - - - - - 61.0 56.8 0.0

For non-domestic archetypes 22-27, no retrofit options were modelled due to the 

increased difficulty in improving the thermal efficiency of these property types
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High demand retrofit options – domestic
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High demand retrofit options – non-domestic
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22-27 not modelled, Industry modelled separately

P
age 278



165

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

Appendix B3
Low demand retrofit options – domestic
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11 231.8 111.6 £29,406
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Low demand retrofit options – non-domestic
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12 73.8 52.6 £1,517 

+£150/m2
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+£172/m2
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+£116/m2

15 72.4 69.2 £26,000 

+£73/m2

16 127.7 44.9 £9,805 

+£393/m2
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+£340/m2

18 141.0 86.3 £5,120 

+£198/m2

19 113.3 72.9 £11,250 

+£271/m2

20 177.8 127.9 £1,250 

+£185/m2

21 162.6 133.2 £83,076 

+£115/m2
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Transport - assumptions

No. Assumption Description

1 [BASELINE] Typical 24-hour period for demand tables represented average day in a year.

2 [BASELINE] Rail supplied by transmission network so excluded.

3 [BASELINE] Trip distances = distance between zone centroids multiplied by route indirectness factor

4 [BASELINE] Total mileage of trips per vehicle type taken from zone A to zone B: MileageAB= distanceAB * number of tripsAB

5 [BASELINE] Mileage summed and assigned to outbound zone (zone A) 

6 [BASELINE] Multiply mileage by vehicle fuel consumption factors to estimate annual kWh. 

7 [BASELINE] Fuel consumption factors for combustion vehicles:

Car: 0.94 kWh/mile

Van: 0.89 kWh/mile

HGV: 6.21 kWh/mile

Bus: 8.43 kWh/mile

8 [FUTURE] Car dependency factors (1 :national average, <1: less car dependent, >1: more car dependent) based on average number of cars per household

Cardiff: 0.85

Merthyr Tydfil: 0.89

Blaenau Gwent: 0.92

Rhondda Cynon Taf: 0.93

Caerphilly: 0.97

Torfaen: 0.98

Vale of Glamorgan: 1.02

Monmouthshire: 1.14
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No. Assumption Description

1 [BASELINE] For renewable generators identified in the REPD database, only those marked as “Operational” were captured, using 2019 as a baseline 

year.

2 [BASELINE] For renewable generators identified in NGED and SPEN registers (ECR), only those marked as “Connected” were captured, using 2019 as a 

baseline year.

3 [BASELINE] Generation (MWh) was calculated using LA-specific, hourly time-step profiles for wind and solar from PVGIS and Renewables.ninja. For 

other technologies, standard capacity factors from BEIS/DESNZ were used. 

4 [PIPELINE] For REPD entries, only those marked as “Planning Application Granted – Awaiting Construction” and “Under Construction” were captured.

5 [PIPELINE] For ECR entries, only those marked as “Accepted to connect” were captured.

6 [FUTURE ENERGY SYSTEM] The solar and wind capacity factors (MW/km2) used to calculate maximum available capacity (MW) at substation 

granularity were calculated using an average of the 4 factors from the renewable energy assessment (REA) undertaken by the Carbon Trust between 

2020-2021. The REA factors used were for Blaenau Gwent, Caerphilly, Monmouthshire and Torfaen, all of which had values in the range of 50-60 

MW/km2 for solar PV, which agrees with literature. The final values used to estimate solar and wind resource were 53.4 MW/km2 and 8.1 MW/km2, 

respectively.

7 [FUTURE ENERGY SYSTEM] Overlap between areas suitable for both wind and solar were calculated to ensure that capacity was not double-counted.

8 [FUTURE ENERGY SYSTEM] Maximum roof-mounted PV capacity was estimated using roof-area coverage at the LA- and substation-level. It was 

assumed that 50% of roofs would be north-facing and therefore unsuitable and assumed a further 50% would be unsuitable due to further technical or 

planning constraints (e.g.: unsuitable roof type, extensive shading, listed buildings…). As both residential and commercial roofs were considered, a factor 

of 7.2 m2/kW was used to estimate maximum available capacity. 

9 [FUTURE ENERGY SYSTEM] Areas suitable for wind and solar developments were mapped using a variety of sources provided by the individual LAs. In 

instances where no shapefiles were provided, areas were traced manually using publicly-available information (REA, LDP or similar). The additional 

areas identified in the Welsh-wide study (Arup, 2019) were included for LAs where data was either outdated or missing detail, see adjacent table.

10 [FUTURE ENERGY SYSTEM] It was assumed that of the areas identified in the Welsh-wide study (which primarily considered planning constraints and 

not technical constraints), 10% of the land could be developed on for solar and/or wind.

Local 

Authority

Welsh-wide 

Arup renewable 

study (2019)

Blaenau 

Gwent

No

Caerphilly No

Cardiff Yes

Merthyr Tydfil Yes

Monmouthshi

re

No

Torfaen No

Rhondda 

Cynon Taf

No

Vale of 

Glamorgan

No

Denbighshire Yes

Flintshire Yes

Isle of 

Anglesey

Yes

Gwynedd Yes

Wrexham Yes
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Heat networks – assumptions

• Counterfactual techno-economic assumptions​ - For developing a LCoH value for decentralised ASHPs

Item Value Units Source/notes Item Value Units Source/notes

ASHP plant capex 

cost

700 £/kWth Taken from calliope inputs – average 

of now and 2050 costs

Elec boiler plant 

capex cost

150 £/kWth Taken from calliope inputs

ASHP lifetime 18 Years Taken from calliope inputs Elec boiler lifetime 20 Years Typical technology assumption

ASHP O&M costs 0.01 £ p.a./kWhth Used in the NCA study – calliope 

input looks like it has an error

Elec boiler O&M costs 0 £ p.a./kWhth Taken from calliope inputs

ASHP peak capacity 50 % of peak building 

heat

Assumption based on typical 

load duration curves

Elec boiler 

peak capacity

50 % of 

peak building 

heat

Electric boilers are assumed to 

provide peaking role

ASHP annual supply 80 % of 

annual building 

heat

Assumed to be lower than the 90% 

heat network figure due to less thermal 

storage at building level

Elec boiler 

annual supply

20 % of 

annual buildin

g heat

Assumed to be higher than 10% heat network 

figure due to less thermal storage at building 

level

Ambient 

air temperature

5 oC Typical ambient temperature 

during heating hours – inputs give 

equivalent COP to calliope

Elec boiler efficiency 100 % Taken from calliope inputs

ASHP carnot cycle effi

ciency

50 % Typical ambient temperature 

during heating hours – inputs give 

equivalent COP to calliope

Electricity unit cost 0.1304 £/kWhe HMT Green Book central commercial/public 
sector price

ASHP source ΔT 10 oC Typical ambient temperature 

during heating hours – inputs give 

equivalent COP to calliope

Electricity 

supply connection 

cost

200 £/kWe Based on average of DNO connection offers 

in urban areas

ASHP supply ΔT 5 oC Typical ambient temperature 

during heating hours – inputs give 

equivalent COP to calliope

Building 

supply temperature

65 oC Typical building supply temperature – inputs 

give equivalent COP to calliope

Assumptions log – 1/2 
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Heat networks – assumptions
• Counterfactual techno-economic assumptions​ - For developing a LCoH value for decentralised ASHPs​

Assumptions log – 2/2 

Item Value Units Source/notes

Discount rate 3.5 % HMT Green Book for public sector projects

Project lifetime 60 Years DESNZ assumption

Testing & commissioning costs 2 % of Capex High level assumption used in Arup HNDU 

feasibility studies

Builders work costs 3 % of Capex High level assumption used in Arup HNDU 

feasibility studies

Preliminaries costs 10 % of Capex High level assumption used in Arup HNDU 

feasibility studies

Overheads & profits costs 5 % of Capex High level assumption used in Arup HNDU 

feasibility studies

Design & professional fees 12 % of Capex High level assumption used in Arup HNDU 

feasibility studies

Optimism bias 15 % of Capex High level assumption used in Arup HNDU 

feasibility studies
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Heat networks – assumptions 
• For using in HeatNet’s TEM to estimate the LCoH of networks

Item Value Units Source/notes Item Value Units Source/notes

ASHP plant 

capex cost

420 £/kWth Assumes large plant is 60% price 

of decentralised plant based on work 

on other Arup projects

Elec boiler 

plant capex cost

90 £/kWth Assumes large plant is 60% price 

of decentralised plant based on work 

on other Arup projects

ASHP lifetime 18 Years Taken from calliope inputs Elec boiler lifetime 20 Years Typical technology assumption

ASHP O&M costs 0.01 £ p.a./kWh

th

Used in the NCA study – error 

in calliope input

Elec boiler 

O&M costs

0.0075 £ p.a./kWh

th

Used in Arup HNDU 

feasibility studies;

based on DECC report

ASHP peak 

capacity

50 % of 

EC peak 

heat

Assumption based on typical 

load duration curves

Elec boiler 

peak capacity

50 % of 

EC peak 

heat

Electric boilers are assumed to 

provide peaking role

ASHP annual 

supply

90 % of 

EC annual 

heat

Assumption based on typical 

load duration curves

Elec boiler 

annual supply

10 % of 

EC annual 

heat

Assumption based on typical 

load duration curves

Ambient 

air temperature

5 oC Typical ambient temperature 

during heating hours – same as 

counterfactual

Elec boiler efficiency 100 % Taken from calliope inputs

ASHP carnot cycle

efficiency

60 % Applied to ideal carnot cycle 

COP; typical technology assumption; 

higher than for smaller equipment

Electricity unit cost 0.1304 £/kWhe HMT Green 

Book central commercial/public sector 
price

ASHP source ΔT 10 oC Typical technology assumption – 

same as counterfactual

Electricity 

supply connection 

cost

200 £/kWe Based on average of DNO 

connection offers in urban areas

ASHP supply ΔT 5 oC Typical technology assumption– 

same as counterfactual

Heat 

network supply tem

perature

65 oC Consistency in supply temperature

Assumptions log – 1/3
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Item Value Units Source/notes Item Value Units Source/notes

Waste-heat heat 

pump plant capex cost

420 £/kWth Assumes large plant is 60% 

price of decentralised plant 

based on work on other Arup 

projects

Waste heat capture plant capex 

cost

See 

note

£/kWth See waste heat assumptions; 

depends on source

Waste-heat heat 

pump lifetime

20 Years Typical technology assumption Waste-heat capture plant O&M 

costs

See 

note

£/kWhth See waste heat assumptions; 

depends on source

Waste-heat heat 

pump O&M costs

0.01 £ p.a./kWhth Used in the NCA study Thermal storage capex cost 24 £/kWhth Supplier quotes; used in Arup 

HNDU feasibility studies

Waste-heat heat 

pump peak capacity

50 % of EC peak heat Assumption based on typical 

load duration curves

Thermal storage sizing 4 Hours of 

EC peak

High-level assumption

Waste-heat heat 

pump annual supply

90 % of EC annual 

heat

Assumption based on typical 

load duration curves

Network pipework cost 2000 £/m DESNZ assumption

Waste-heat 

source temperature

See note oC See waste heat assumptions; 

depends on source

Network losses 20 % DESNZ assumption and limit 

of acceptable losses in CIBSE 

CP1

Waste-heat heat 

pump carnot cycle 

efficiency

60 % Typical technology assumption; 

higher than for smaller 

equipment

Network O&M costs 0.5 £/m pipework Based on data from Arup projects

Waste-heat heat 

pump source ΔT

5 oC Typical technology assumption; 

lower ΔT than for air

Energy centre ancillaries costs 20 £/kWth Based on supplier quotes; used in 

Arup EfW heat network 

opportunities study

Waste-heat heat 

pump supply ΔT

5 oC Typical technology assumption Ancillary electricity usage (e.g., 

for pumps)

3 % of EC annual 

heat

Used in Arup HNDU feasibility 

studies

Heat networks – assumptions
• For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log – 2/3
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Item Value Units Source/notes Item Value Units Source/notes

Energy centre building cost 100 £/kWth Used in the NCA study Discount rate 3.5 % HMT Green Book for public 
sector projects

Hydrogen boiler capex cost 90 £/kW Takes calliope input and assumes large plant 

is 60% price of decentralised plant based on 

work on other Arup projects

Testing 

& Commissioning 

costs

2 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Hydrogen boiler lifetime 15 Years Calliope inputs Builders work costs 3 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Hydrogen boiler efficiency 84 % Calliope inputs Preliminaries costs 10 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Hydrogen boiler O&M 0.005 £ 

p.a./kWhth

O&M costs half that of heat pumps – based on 

calliope inputs

Overheads & 

profits costs

5 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Hydrogen fuel cost 0.07 £/kWh Calliope inputs Design & 

professional fees

12 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Hydrogen boiler backup 

capacity

100 % of 

EC peak 

heat

Assumed that backup boilers able to meet full 

peak will be available

Optimism bias 15 % of Capex High level assumption used in 

Arup HNDU feasibility studies

Project lifetime 60 Years DESNZ assumption

Heat networks – assumptions
• For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log – 3/3
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: Substations

Item Value Units Source/notes

Substation capturable heat (kW) 1.82 kWth/MVA LSBU waste heat research

Substation capturable heat (kWh) 15,910 kWhth/MVA LSBU waste heat research

Source temperature 45 oC LSBU waste heat research

Heat capture ΔT 5 oC Typical industry assumption

Capture plant capex rate 850 GBP/kWth Estimate based on data from other Arup projects

Capture plant Opex rate 0.005 GBP/kWhth Estimate based on data from other Arup projects
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: WWTW

Item Value Units Source/notes

Waste production rate 32.5 Kg dried solids p.a./person Sludge Treatment - Huber Technology UK -
Rotamat Ltd.

WWTW capturable heat (kW) 0.035 kWth/PE LSBU waste heat research

WWTW capturable heat (kWh) 302 kWhth/PE LSBU waste heat research

Source temperature 17.5 oC LSBU waste heat research

Heat capture ΔT 5 oC Typical industry assumption

Capture plant capex rate 180 GBP/kWth Estimate based on data from other 

Arup projects

Capture plant Opex rate 0.005 GBP/kWhth Estimate based on data from other 

Arup projects
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: Minewater treatment plants

Item Value Units Source/notes

Capturable heat per plant 2000 kW/plant LSBU waste heat research

Operational hours 7884 hours Assumes constant operation with 90% availability

Source temperature 20 oC LSBU waste heat research

Heat capture ΔT 5 oC Typical industry assumption

Capture plant capex rate 180 GBP/kWth Estimate based on data from other Arup projects

Capture plant Opex rate 0.005 GBP/kWhth Estimate based on data from other Arup projects
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: Data centres

Item Value Units Source/notes

DC power density 1 kW IT/m2 Estimate based on data from other Arup projects

Utilisation factor 80% % of IT capacity utilised Estimate based on data from other Arup projects

Capturable heat rate 35% % of DC heat produced Estimate based on data from other Arup projects

Source temperature 32.5 oC LSBU waste heat research

Heat capture ΔT 5 oC Typical industry assumption

Capture plant capex rate 180 GBP/kWth Estimate based on data from other Arup projects

Capture plant Opex rate 0.005 GBP/kWhth Estimate based on data from other Arup projects

P
age 291

https://openresearch.lsbu.ac.uk/item/92wq6


178

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

Appendix B6
Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: EfW plants

Item Value Units Source/notes

EfW capturable heat rate 33% % of MWe capacity Based on 10 MWth heat available from 30 MWe Cardiff facility

Plant operational hours 7884 hours Assumes constant operation with 90% availability

Source temperature >65 oC Assumes high grade heat; no heat pump boosting required

Capture plant capex rate 350 GBP/kWth Estimate based on data from other Arup projects

Wholesale electricity cost 0.06 GBP/kWhe Taken from calliope inputs

Z factor 10 https://assets.publishing.service.gov.uk/media/605b862ed3bf7f2f0b5830ec/d

raft-sap-10-2-appendix-c.pdf

Capture plant Opex rate 0.010 GBP/kWhth Estimate based on data from other Arup projects plus lost electricity 

production costs
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: Cold stores

Item Value Units Source/notes

EfW capturable heat rate 33% % of 

MWe capacity

Based on 10 MWth heat available from 30 MWe Cardiff facility

Plant operational hours 7884 hours Assumes constant operation with 90% availability

Source temperature >65 oC Assumes high grade heat; no heat pump boosting required

Capture plant capex rate 350 GBP/kWth Estimate based on data from other Arup projects

Wholesale electricity cost 0.06 GBP/kWhe Taken from calliope inputs

Z factor 10 https://assets.publishing.service.gov.uk/media/605b862ed3bf7f2f0b5830e

c/draft-sap-10-2-appendix-c.pdf

Capture plant Opex rate 0.010 GBP/kWhth Estimate based on data from other Arup projects plus lost electricity 

production costs
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• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks 

Assumptions log: Industry – water-based capture

Item Value Units Source/notes

EfW capturable heat rate 33% % of 

MWe capacity

Based on 10 MWth heat available from 30 MWe Cardiff facility

Plant operational hours 7884 hours Assumes constant operation with 90% availability

Source temperature >65 oC Assumes high grade heat; no heat pump boosting required

Capture plant capex rate 350 GBP/kWth Estimate based on data from other Arup projects

Wholesale electricity cost 0.06 GBP/kWhe Taken from calliope inputs

Z factor 10 https://assets.publishing.service.gov.uk/media/605b862ed3bf7f2f0b5830ec/draft-sap-

10-2-appendix-c.pdf

Capture plant Opex rate 0.010 GBP/kWhth Estimate based on data from other Arup projects plus lost electricity production costs
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Heat networks – assumptions
• Waste heat capture techno-economic assumptions​ - For using in HeatNet’s TEM to estimate the LCoH of networks

Assumptions log: Industry – flue gas-based heat capture

Item Value Units Source/notes

Heat capture rate 20% % of kWh fuel 

use

Estimate based on data from other Arup projects

Plant operational hours 7884 Hours Assumes constant operation with 90% availability

Source temperature >65 oC Assumes high grade heat; no heat pump boosting required

Capture plant capex rate – large sites 650 GBP/kWth Estimate based on data from other Arup projects – for sites >3 MWth

Capture plant capex rate – small sites 350 GBP/kWth Estimate based on data from other Arup projects -  for sites <3 MWth

Wholesale electricity cost 0.06 GBP/kWhe Taken from calliope inputs

Z factor for power producers 10 Assumes same Z factor as EfW plants

Capture plant Opex rate – non-power producers 0.004 GBP/kWhth Estimate based on data from other Arup projects

Capture plant Opex rate – power producers 0.010 GBP/kWhth Uplifts rate to account for lost electricity sale revenue
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Technology Setting Value Units Reference Notes

Anaerobic 

digestion
Energy CAPEX 4,760.00 £ / kW

BEIS (2020) BEIS Electricity Generation Costs (2020). 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020

CAPEX includes Pre-development cost (medium scenario) in £/kW, 

Construction cost (medium scenario) in £/kW and Infrastructure 

cost.  Infrastructure cost (£'000) is converted to £/kW by dividing by 

reference plant size (MW*1000). Assumed price in 2020 is 

equivalent to projected 2025 price. No change across years

Anaerobic 

digestion
Energy efficiency 0.32 fraction

BEIS (2020) BEIS Electricity Generation Costs (2020). 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020

From the BEIS electricity generation costs 2020. This is the load 

factor multiplied by the plant efficiency to account for the fact that 

the plant cannot operate at full load throughout the year. 

Anaerobic 

digestion
Lifetime 20.00 years

BEIS (2020) BEIS Electricity Generation Costs (2020). 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020

Anaerobic 

digestion

Operational cost of 

production
0.07

£ / kWh 

generated

BEIS (2020) BEIS Electricity Generation Costs (2020). 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020

OPEX includes Fixed O&M, Variable O&M, Fuel Costs, 

Decommissioning and waste, Steam Revenue, Additional Costs (all 

provided in £/MWh). No change across years

Anaerobic 

digestion

Operational fuel 

consumption cost
0.00

kgCO2e / kWh 

fuel in

BEIS (2020). Greenhouse gas reporting: conversion factors 

2020. 

https://www.gov.uk/government/publications/greenhouse-

gas-reporting-conversion-factors-2020

Biogas scope 1 emissions factor used
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Technology Setting Value Units Reference Notes

Hydrogen import Lifetime 1 years n/a Selected to have no effect

Hydrogen import
Operational fuel 

consumption cost
0.0203 kgCO2e / kWh

BEIS Hydrogen Production Costs 2021 report and annex. Availabe 

at: https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

Carbon capture rate for SMR + CCUS of 90% (annex) 

combined with hydrogen production emission factor 

0.20297kgCO2e/kWh (report emission assumptions).

Hydrogen import
Operational cost of 

production
0.051 £ / kWh

BEIS Hydrogen Production Costs 2021 Annex, average of all the 

methane reformation technologies for the wholesale price (central) 

in 2050. Availabe at: 

https://www.gov.uk/government/publications/hydrogen-production-

costs-2021 (Accessed 2023).

Average of all the methane reformation technologies for the 

wholesale price (central) in 2050.

Biomass import​ Energy efficiency​ 1 fraction​ n/a Default

Biomass import​ Lifetime​ 1 years​ n/a Default

Biomass import​
Operational cost of 

production
0.04 £ / kWh generated​

Heat roadmap EU (2017) EU28 fuel prices for 2015, 2030 and 

2050. Available at: https://heatroadmap.eu/wp-

content/uploads/2020/01/HRE4_D6.1-Future-fuel-price-review.pdf​ 

(Accessed 2023).

Price for wood pellet - medium labour share + fuel handling 

charges medium scenario. Converted from Euros using 

0.91 exchange rate.

Biomass import​
Operational 

fuel consumption cost​
0.01053 kgCO2e / kWh​

BEIS (2022). Greenhouse gas reporting: conversion factors 

2022. https://www.gov.uk/government/publications/greenhouse-

gas-reporting-conversion-factors-20202​

Electrolyser​
Annual 

investment fraction​
0.02 (fraction) of capex​

BEIS (2021) Hydrogen Production Costs 2021. Available at: 

https://www.gov.uk/government/publications/hydrogen-production-

costs-2021 (Accessed 2023).

50:50 SEM and Alkaline electrolyser from 2050​.
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Technology parameters for future energy system scenario modelling

Technology Setting Value Units Reference Notes

Electrolyser​ Energy CAPEX​ 750 £ / kW​

BEIS (2021) Hydrogen Production Costs 2021. 

Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

50:50 SEM and Alkaline electrolyser from 2050​.

Electrolyser​ Energy CAPEX​ 535.5 £ / kW​

BEIS (2021) Hydrogen Production Costs 2021. 

Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

50:50 SEM and Alkaline electrolyser from 2050​.

Electrolyser​ Energy efficiency​ 0.65 fraction​

BEIS (2021) Hydrogen Production Costs 2021. 

Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

50:50 SEM and Alkaline electrolyser from 2050​.

Electrolyser​ Energy efficiency​ 0.82 fraction​

BEIS (2021) Hydrogen Production Costs 2021. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/sy

stem/uploads/attachment_data/file/1011506/Hydrogen_Produc

tion_Costs_2021.pdf  (Accessed 2023).

Medium scenario for both Alkaline and PEM electrolysers.
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Technology parameters for future energy system scenario modelling

Technology Setting Value Units Reference Notes

Electrolyser​ Lifetime​ 30 years​

BEIS (2021) Hydrogen Production Costs 2021. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/sy

stem/uploads/attachment_data/file/1011506/Hydrogen_Produc

tion_Costs_2021.pdf  (Accessed 2023).

Medium scenario for both Alkaline and PEM electrolysers.

Ground PV​ Energy CAPEX​ 431.25 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

Large-scale Solar. CAPEX includes Pre-development cost (medium 

scenario) in £/kW, Construction cost (medium scenario) in £/kW 

and Infrastructure cost. Infrastructure cost (£'000) is converted to £/kW 

by dividing by reference plant size (MW*1000).

Ground PV​ Energy CAPEX​ 531.25 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs (2020). 

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Ground PV​ Lifetime​ 35 years​

BEIS (2020) BEIS Electricity Generation Costs (2020). 

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​
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Technology Setting Value Units Reference Notes

Ground PV​
Operational cost 

of production​
7.3 £ / kW /year

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

OPEX includes Fixed O&M, Variable O&M, Fuel Costs, 

Decommissioning and waste, Steam Revenue, Additional Costs (all 

provided in £/MWh)​

Hydrogen CCGT​ Energy CAPEX​ 623.42 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

CCGT H Class. CAPEX includes Pre-development cost (medium 

scenario) in £/kW, Construction cost (medium scenario) in £/kW and 

Infrastructure cost. Infrastructure cost (£'000) is converted to £/kW by 

dividing by reference plant size (MW*1000).​

Hydrogen CCGT​ Energy efficiency​ 0.53 fraction​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

From the BEIS electricity generation costs 2020. This is the average 

fuel efficiency.

Hydrogen CCGT​ Lifetime​ 25 years​

BEIS (2020) BEIS Electricity Generation Costs (2020). 

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Hydrogen CCGT​
Operational cost of 

production​
0.004

£ / kWh 

generated​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

OPEX includes Fixed O&M, Variable O&M, Fuel Costs, 

Decommissioning and waste, Steam Revenue, Additional Costs (all 

provided in £/MWh)​
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Technology Setting Value Units Reference Notes

Hydrogen CCGT​ Opex​ 18.8 £/kW/year​

BEIS (2020) Electricity Generation Costs. 

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

Includes fixed O&M, insurance, connection and use of system 

charges for CCGT H Class.

Hydrogen CHP​ Annual operational cost​ 14.2 £/kW/year​

Battelle Memorial Institute (2016) Manufacturing Cost Analysis of 

100 and 250 kW Fuel Cell Systems for Primary Power and 

Combined Heat and Power Applications. 

Available at: 

https://www.energy.gov/eere/fuelcells/articles/manufacturing-cost-

analysis-100-and-250-kw-fuel-cell-systems-primary-power 

(Accessed 2023).

Converted using 0.71 USD to GBP​.

Hydrogen CHP​ Energy CAPEX​ 2094 £ / kW​

Battelle Memorial Institute (2016) Manufacturing Cost Analysis of 

100 and 250 kW Fuel Cell Systems for Primary Power and 

Combined Heat and Power Applications. 

Available at: 

https://www.energy.gov/eere/fuelcells/articles/manufacturing-cost-

analysis-100-and-250-kw-fuel-cell-systems-primary-power 

(Accessed 2023).

Hydrogen CHP​ Energy efficiency​ 0.42 fraction​

2G Energy Ltd (2024) Leading Combined Heat and Power 

Technology. 

Available at:

https://www.2-g.com/en/hydrogen-chp/​  (Accessed 2023).

Heating efficiency​
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Technology Setting Value Units Reference Notes

Hydrogen CHP​ Lifetime​ 15 Years​

Alan Beech, Clarke Energy (2024) CHP - here to stay. 

Available at: https://www.energymanagermagazine.co.uk/chp-here-to-

stay/#:~:text=INNIO%20Jenbacher%20gas%20engines%20can,into%2

0the%20net%20zero%20world. (Accessed 2023).

Hydrogen refueller​ Energy CAPEX​ 1076 £ / kW​

Mariya Koleva and Marc Melaina (2020)Hydrogen Fuelling Stations 

Cost. 

Available at:  https://www.hydrogen.energy.gov/pdfs/21002-hydrogen-

fueling-station-cost.pdf (Accessed 2023).   

Assuming a 24hr flat usage profile and an exchange rate of 

0.74£/$.​

Hydrogen refueller​ Energy efficiency​ 0.65 fraction​

G. Sdanghi, G. Maranzana, A. Celzard, and V. Fierro (2019), Review of 

the current technologies and performances of hydrogen compression 

for stationary and automotive applications. 

Available at: 

https://www.sciencedirect.com/science/article/abs/pii/S1364032118307

822 (Accessed 2023).

Efficiency accounting for compression losses.
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Technology Setting Value Units Reference Notes

Hydrogen refueller​ Lifetime​ 18 years​

NREL (2014) Hydrogen Station Compression, Storage, and 

Dispensing Technical Status and Costs. 

Available at: https://www.nrel.gov/docs/fy14osti/58564.pdf (Accessed 

2023).

Hydrogen storage tank​ Lifetime​ 30 years​

NREL (2014) Hydrogen Station Compression, Storage, and 

Dispensing Technical Status and Costs. 

Available at: https://www.nrel.gov/docs/fy14osti/58564.pdf (Accessed 

2023).

Hydrogen storage tank​ Energy efficiency​ 0.94 fraction​

Department of Mechanical Engineering, The University of Hong Kong 

(2006) An Overview of Hydrogen Storage Technologies. 

Available at: 

https://journals.sagepub.com/doi/pdf/10.1260/014459806779367455​ 

(Accessed 2023).

Hydrogen storage tank​
Operational cost of 

production​
0.34 £ / kWh​

HM Government (2021) Defining and organising functional 

documentation to meet functional standards. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/u

ploads/attachment_data/file/760479/H2_supply_chain_evidence_-

_publication_version.pdf​ (Accessed 2023).

Medium pressure tank - Unlikely to decrease over time.
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Technology Setting Value Units Reference Notes

Hydrogen storage 

tank​
Storage CAPEX​ 11.45 £ / kWh​

HM Government (2021) Defining and organising 

functional documentation to meet functional 

standards. 

Available at: 

https://assets.publishing.service.gov.uk/government/u

ploads/system/uploads/attachment_data/file/760479/H

2_supply_chain_evidence_-_publication_version.pdf​ 

(Accessed 2023).

Medium pressure tank - Unlikely to decrease over time.

Onshore wind​ Energy CAPEX​ 1088.63 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: 

https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

CAPEX includes Pre-development cost (medium scenario) in 

£/kW, Construction cost (medium scenario) in £/kW and 

Infrastructure cost. Infrastructure cost (£'000) is converted 

to £/kW by dividing by reference plant size (MW*1000). 

Assumed price in 2020 is equivalent to projected 2025 price​

Onshore wind​ Lifetime​ 25 years​

BEIS (2020) BEIS Electricity Generation Costs 

(2020).

Available at: 

https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​

Onshore wind​ Opex​ 30 £/kW/year​

BEIS (2020) BEIS Electricity Generation Costs 

(2020).

Available at: 

https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​

Onshore wind​
Operational cost 

of production​
0.006 £ / kWh generated​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: 

https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

OPEX includes fixed O+M, Variable O+M, fuel costs, 

decommissioning & waste, Steam revenue, and additional 

costs. Costs are assumed constant between 2040 and 2050. 

No change across years​
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Technology Setting Value Units Reference Notes

Onshore wind​
Operational cost 

of production​
0

kgCO2e / kWh 

fuel in​
Default value Renewable energy, assume operational emissions are zero.

Hydrogen distribution​

Energy CAPEX per 

energy capacity per 

distance

1.2 £/kW/km​

Arup (2023) Future of Great Britain’s Gas Networks. 

Available at: 

Future of UK Gas Networks, 

https://nic.org.uk/app/uploads/Arup-Future-of-UK-Gas-

Networks-18-October-2023.pdf (Accessed 2023).

This is equivalent to the value for the LTS backbone as stated in the 

source document. Transformed from a capex and distance, to a 

capex/distance.This is then divided by 1m kW which is a typical 

capacity in the system to give 1.2 £/kW/km  If the additional services 

were also transitioned the total cost per m would be 4.8£/kW/km.

Hydrogen distribution​ Energy efficiency​ 1 fraction​ To account for in demands​

Hydrogen distribution​ Lifetime​ 40 years​ NG2050 - from WWU​

Hydrogen export​ Lifetime​ 1 years​ n/a Selected to have no effect​

Hydrogen export​
Operational cost 

of production​
-0.051 £ / kWh​

BEIS Hydrogen Production Costs 2021 Annex, average of 

all the steam reformation technologies​

Hydrogen export​
Operational 

fuel consumption cost​
0 kgCO2e / kWh​ n/a

Hydrogen for export only produced via electrolysis so assumed zero 

emissions​
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Rooftop PV​ Energy CAPEX​ 1100 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs.

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020​ (Accessed 2023).

Solar PV 4-10 kW, assume 10 kW. CAPEX includes Pre-

development cost (medium scenario) in £/kW, Construction 

cost (medium scenario) in £/kW and Infrastructure cost. 

Infrastructure cost (£'000) is converted to £/kW by dividing 

by reference plant size (MW*1000). Rooftop PV costs do not 

change​

Rooftop PV​ Lifetime​ 30 years​

BEIS (2020) BEIS Electricity Generation Costs (2020). Available 

at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Rooftop PV​ Annual operational cost​ 7 £/kW/year​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Rooftop PV​
Operational cost 

of production​
0 kgCO2e / kWh​ Default value Renewable energy, assume operational emissions are zero.

Hydroelectricity​ Energy CAPEX​ 3000 £ / kW​

BEIS (2020) Electricity Generation Costs. 

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

No new ones being built.

Hydroelectricity​ Energy efficiency​ 1 fraction​

DESNZ, Environmental Agency and BEIS (2013) Harnessing 

hydroelectric power. 

Available at:  https://www.gov.uk/guidance/harnessing-

hydroelectric-

power#:~:text=Hydroelectric%20energy%20uses%20proven%20an

d, factor%20of%2035%20to%2040%25.​ (Accessed 2023).

Assumed to be equal to 1, with the capacity factor dictating the 

amount of electricity produced.
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Hydroelectricity​ Capacity factor 0.3605 fraction​

DUKES (2023) Load factors for renewable electricity generation (6.3). 

Available at: https://www.gov.uk/government/statistics/renewable-

sources-of-energy-chapter-6-digest-of-united-kingdom-energy-

statistics-dukes. Accessed 2023.

Hydro load factor for 2019.

Hydroelectricity​ Lifetime​ 41 years

BEIS (2020) Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Hydroelectricity​
Operational cost of 

production​
0

kgCO2e / kWh 

fuel in​
Default value Renewable energy, assume operational emissions are zero.

Hydroelectricity​
Operational cost of 

production​
0.006 £ / kWh generated​

BEIS (2020) Electricity Generation Costs. 

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

OPEX only variable O+M​

Hydroelectricity​ Opex​ 48.1 £/kW/year​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Fixed O&M​

Tidal Energy efficiency​ 1 fraction​ n/a Default

Tidal Capacity factor 0.2 fraction​

North Wales Tidal Energy (2024) Electricity consumption keeps rising. 

Available at: https://www.northwalestidalenergy.com/energy-

generation (Accessed 2023).

Assumption that 4TWh per year of electricity could be 

generated from 2-2.5GW. This translates to a capacity factor of 

0.182 - 0.228.
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Tidal Lifetime 120 years

Tidal Lagoon Swansea Bay plc (2014) Environmental Statement 

Volume 3 Appendix 5.1 Sustainability: Carbon Balance. 

Available at: http://www.tidallagoonpower.com/wp-

content/uploads/2018/02/App-5.1-Sustainability-%E2%80%93-

Carbon-Balance.pdf (Accessed 2023).

Tidal Energy CAPEX​ 3331 £ / kW​

Arup experience. 

Available at:  

http://www.poyry.co.uk/sites/www.poyry.co.uk/files/tidallagoonpow

er_levelisedcoststudy_v7_0.pdf (Accessed 2023).

Tidal Opex​ 0.02 £ / kW​ n/a Arup experience

Anaerobic digestion​ Energy CAPEX​ 4760 £ / kW​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

CAPEX includes Pre-development cost (medium scenario) in £/kW, 

Construction cost (medium scenario) in £/kW and Infrastructure 

cost. Infrastructure cost (£'000) is converted to £/kW by dividing by 

reference plant size (MW*1000). Assumed price in 2020 is 

equivalent to projected 2025 price. No change across years​

Anaerobic digestion​ Energy efficiency​ 0.4 fraction​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

From the BEIS electricity generation costs 2020. This is the load 

factor multiplied by the plant efficiency to account for the fact that 

the plant cannot operate at full load throughout the year.
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Anaerobic digestion​ Lifetime​ 20 years​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Anaerobic digestion​
Operational cost of 

production​
0.07 £ / kWh generated​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

OPEX includes Fixed O&M, Variable O&M, Fuel Costs, 

Decommissioning and waste, Steam Revenue, Additional Costs 

(all provided in £/MWh). No change across years​

Anaerobic digestion​
Operational 

fuel consumption cost​
0.00022

kgCO2e / 

kWh fuel in​

BEIS (2022). Greenhouse gas reporting: conversion factors. 

Available at: 

https://www.gov.uk/government/publications/greenhouse-gas-

reporting-conversion-factors-2022​ (Accessed 2023).

Biogas scope 1 emissions factor used​

Sewage gas​ Energy CAPEX​ 5906.67 £ / kW​

BEIS (2020)Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

CAPEX includes Pre-development cost (medium scenario) in 

£/kW, Construction cost (medium scenario) in £/kW 

and Infrastructure cost.  Infrastructure cost (£'000) is 

converted to £/kW by dividing by reference plant size 

(MW*1000). Assumed price in 2020 is equivalent to projected 

2025 price. No change across years​

Sewage gas​ Energy efficiency​ 0.46 fraction​

BEIS (2020)Electricity Generation Costs.

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

From the BEIS electricity generation costs 2020. This is the load 

factor, which can be used as an efficiency to ensure the plant 

does not operate at full capacity all year.​
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Sewage gas​ Lifetime​ 20 years​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Sewage gas​
Operational cost 

of production​
0.014 £ / kWh generated​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Sewage gas​ Opex​ 105 £/kW/year​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at: 

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Sewage gas​
Operational cost 

of production​
0.00022 kgCO2e / kWh fuel in​

BEIS (2022). Greenhouse gas reporting: conversion factors 2022. 

Available at:

https://www.gov.uk/government/publications/greenhouse-gas-

reporting-conversion-factors-2022​ (Accessed 18/03/2024).

Biogas scope 1 emissions factor used​

Biogas import
Operational cost of 

production
0.017 £ / kWh

IEA (2020) Outlook for biogas and biomethane: propsects for 

organic growth. 

Available at: 

https://www.iea.org/reports/outlook-for-biogas-and-biomethane-

prospects-for-organic-growth/sustainable-supply-potential-and-

costs (Accessed 2023).
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Biogas boiler​ Annual operational cost​ 6 £/kW/year​

Climate Change Committee (2018) Analysis of alternative UK heat 

decarbonisation pathways (Imperial). 

Available at: https://www.theccc.org.uk/publication/analysis-of-

alternative-uk-heat-decarbonisation-pathways/​ (Accessed 2023).

Assumed same maintenance cost as hydrogen boiler​.

Biogas boiler​ Energy CAPEX​ 150 £ / kW​

Imperial College London for CCC (2018) Analysis of alternative UK 

heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-uk-

heat-decarbonisation-pathways. ​(Accessed 2023).

Assumed same cost as hydrogen boiler​.

Biogas boiler​ Energy efficiency​ 0.84 fraction​

HM Government (2013) Part L Domestic Building Services 

Compliance Guide. 

Available at: 

https://www.gov.uk/government/publications/conservation-of-fuel-

and-power-approved-document-l. (Accessed 2024).

Assuming same efficiency as a gas boiler.

Biogas boiler​ Lifetime​ 15 years​

Currie & Brown and AECOM for CCC (2019) The costs and benefits 

of tighter standards for new buildings. Available at: 

https://www.theccc.org.uk/publication/the-costs-and-benefits-of-

tighter-standards-for-new-buildings-currie-brown-and-aecom/. 

(Accessed 2024).

Assuming same lifetime as a gas boiler.
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Biogas CHP​ Energy efficiency​ 0.42 fraction​
2G Energy Ltd (2024) Leading Combined Heat and Power Technology. 

Available at: 

https://www.2-g.com/en/hydrogen-chp/​  (Accessed 2023). Assume same as hydrogen CHP. Heating efficiency.

Biogas CHP​ Lifetime​ 15 years​
2G Energy Ltd (2024) Leading Combined Heat and Power Technology. 

Available at:

 https://www.2-g.com/en/hydrogen-chp/​  (Accessed 2023). Assume same as hydrogen CHP.
Biomass boiler 

to heat​
Energy CAPEX​ 750 £ / kW​ Biomass boilers: SPONS mechanical and electrical services​

Biomass boiler 

to heat​
Energy efficiency​ 0.7 fraction​

BEIS (2019) Measurement of the in-situ performance of solid biomass 

boilers. 

Available at:

https://assets.publishing.service.gov.uk/government/uploads/system/upl

oads/attachment_data/file/831083/Full_technical_report.pdf​ (Accessed 

2023).

Mean gross %​

Biomass boiler 

to heat​
Lifetime​ 20 years​

BEIS (2019) Measurement of the in-situ performance of solid biomass 

boilers. 

Available at:

https://assets.publishing.service.gov.uk/government/uploads/system/upl

oads/attachment_data/file/831083/Full_technical_report.pdf​

Biomass boiler 

to heat​

Operational cost of 

production​
0.004 £ / kWh generated​

IRENA (2012) Biomass for Power Generation. Available at:  

Available at:

https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2012/RE_Technologies_Cost_

Analysis-BIOMASS.pdf (Accessed 2023).

Variable OPEX from the report is stated as 0.005 USD/kWh. 

Adjusted for 2012 exchange rate (0.7271 GBP) and inflation 

from 2012 to 2022 (33%), shown to one significant figure.
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Biomass boiler 

to electricity​
Energy CAPEX​ 3141.74 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

CAPEX includes Pre-development cost (medium scenario) in 

£/kW, Construction cost (medium scenario) in £/kW and Infrastructure 

cost. Infrastructure cost (£'000) is converted to £/kW by dividing by 

reference plant size (MW*1000).​

Biomass boiler 

to electricity​
Energy efficiency​ 0.29 fraction​ BEIS (2020)​ Electricity Generation Costs.

Biomass boiler 

to electricity​
Lifetime​ 25 years​ BEIS (2020)​ Electricity Generation Costs.

Biomass boiler 

to electricity​

Operational cost 

of production​
0.009 £ / kWh generated​ BEIS (2020)​ Electricity Generation Costs.

OPEX includes Fixed O&M, Variable O&M, Fuel 

Costs, Decommissioning and waste, Steam Revenue, Additional 

Costs (all provided in £/MWh)​

Biomass boiler 

to electricity​
Opex​ 96 £ / kW / year​ BEIS (2020)​ Electricity Generation Costs.

Biomass CHP
Operational cost of 

production
0.013 £ / kWh BEIS (2020)​ Electricity Generation Costs.

Biomass CHP Energy CAPEX​ 5551.4 £ / kW BEIS (2020)​ Electricity Generation Costs.

Biomass CHP Lifetime 24 years​ BEIS (2020)​ Electricity Generation Costs.

Biomass CHP Annual operational cost​ 307 £ / kW / year BEIS (2020)​ Electricity Generation Costs.

Biomass CHP to 

heat
Energy efficiency​ 0.43 fraction​

Digest of UK Energy Statistics (DUKES) (2023) combined heat 

and power. 

Available at: https://www.gov.uk/government/statistics/digest-

of-uk-energy-statistics-dukes-2023 (Accessed 2023).

Heat efficiency calculated using heat output and total CHP fuel use in 

2022.
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Biomass CHP to 

electricity
Carrier output ratio 0.57 fraction

Digest of UK Energy Statistics (DUKES) (2023) combined heat and 

power. 

Available at: https://www.gov.uk/government/statistics/digest-of-uk-

energy-statistics-dukes-2023 (Accessed 2023).

The carrier output ratio indicates that 0.57 units of electricity are 

produced for every unit of heat produced. Calculated using the 

ratio of electricity generation efficiency to heat generation 

efficiency.

Ground PV​
Operational cost of 

production​
0

kgCO2e / 

kWh fuel in​
Default value Renewable energy, assume operational emissions are zero.

Heat pump​ Energy CAPEX​ 750 £ / kW​

Imperial College London for CCC (2018) Analysis of alternative UK 

heat decarbonisation pathways.

Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-uk-heat-

decarbonisation-pathways. ​(Accessed 2023).

Average of ASHP and GSHP. For ASHP: Annual maintenance 

costs for medium business +industry ASHP £2966.04  Divided 

by the reference size (150kW) does not change between years. 

For GSHP - https://core.ac.uk/download/pdf/141667173.pdf​

Heat pump​ Energy CAPEX​ 650 £ / kW​

Imperial College London for CCC (2018) Analysis of alternative UK 

heat decarbonisation pathways. 

Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-uk-heat-

decarbonisation-pathways. ​(Accessed 2023).

Average of ASHP and GSHP. For ASHP: Annual maintenance 

costs for medium business +industry ASHP £2966.04  Divided 

by the reference size (150kW) does not change between years. 

For GSHP - https://core.ac.uk/download/pdf/141667173.pdf​

Heat pump​ Energy efficiency​ 2.5 fraction​

HM Government (2021) Defining and organising functional 

documentation to meet functional standards. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/

uploads/attachment_data/file/606818/DECC_RHPP_161214_Final_

Report_v1-13.pdf​ (Accessed 2023).
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Heat pump​ Lifetime​ 18 years

Currie & Brown and AECOM for CCC (2019) The costs and 

benefits of tighter standards for new buildings. Available at:

https://www.theccc.org.uk/publication/the-costs-and-benefits-

of-tighter-standards-for-new-buildings-currie-brown-and-

aecom/​ (Accessed 2023).

Heat pump​ Annual operational cost​ 11.18 £ / kW / year​

Imperial College London for CCC (2018) Analysis of alternative 

UK heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-

uk-heat-decarbonisation-pathways. ​(Accessed 2023).

Average of ASHP and GSHP. For ASHP: Annual maintenance costs 

for medium business +industry ASHP £2966.04  Divided by the 

reference size (150kW) does not change between years. For GSHP -

https://core.ac.uk/download/pdf/141667173.pdf​

Hydrogen boiler 

to heat​
Annual operational cost​ 6 £/kW/year​

Imperial College London for CCC (2018) Analysis of alternative 

UK heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-

uk-heat-decarbonisation-pathways. ​(Accessed 2023).

Annual maintenance costs for residential hydrogen boiler 120. Divided 

by the reference size (20kw) does not change between years​

Hydrogen boiler 

to heat​
Energy CAPEX​ 150 £ / kW​

Imperial College London for CCC (2018) Analysis of alternative 

UK heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-

uk-heat-decarbonisation-pathways. ​(Accessed 2023).

CAPEX includes unit and installation costs. Values used for 

residential. Does not change through the years.
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Hydrogen boiler 

to heat​
Energy efficiency​ 0.84 fraction​

HM Government (2013) Part L Domestic Building Services Compliance 

Guide.

Available at:

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/

attachment_data/file/697525/DBSCG_secure.pdf​

Hydrogen boiler 

to heat​
Lifetime​ 15 years​

Currie & Brown and AECOM for CCC (2019) The costs and benefits of tighter 

standards for new buildings. Available at:

https://www.theccc.org.uk/publication/the-costs-and-benefits-of-tighter-

standards-for-new-buildings-currie-brown-and-aecom/​

Hydrogen OCGT​ Energy CAPEX​ 345.65 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

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

2020​ (Accessed 2023).

OCGT 600MW 500hr. CAPEX includes Pre-development 

cost (medium scenario) in £/kW, Construction cost (medium 

scenario) in £/kW and Infrastructure cost. Infrastructure cost 

(£'000) is converted to £/kW by dividing by reference 

plant size (MW*1000).​

Hydrogen OCGT​ Energy efficiency​ 0.34 fraction​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at:

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

2020​

Hydrogen OCGT​ Lifetime​ 25 years

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at:

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

2020​

Hydrogen OCGT​
Operational cost 

of production​
0.004

£ / kWh 

generated​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

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

2020​ (Accessed 2023).

Assuming 300MW OCGT. Variable O&M.

P
age 316



203

Connected. Competitive. Resilient.

Sponsors: Delivery partners:

Appendix B7 
Technology parameters for future energy system scenario modelling

Technology Setting Value Units Reference Notes

Hydrogen OCGT​ Opex​ 11 £/kW/year​

BEIS (2020) BEIS Electricity Generation Costs. Available 

at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Assuming 300MW OCGT. OPEX includes fixed O&M, insurance, 

connection and use of system charges.

Methane reformation​

Variable opex, 

annual operational 

cost of production​

0.041 £ / kWh generated​

BEIS (2021) Hydrogen Production Costs 2021. Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

Levelised Cost Estimates (£/MWh H2 (HHV)) for Projects 

Commissioning in 2050; Wholesale Price (Central); average of total 

cost (not including capex and fixed opex)for all SMR and ATR 

technologies.

Methane reformation​

Fixed opex, 

annual operational 

cost of production​

0.003 £ / kWh generated​

BEIS (2021) Hydrogen Production Costs 2021. Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

Levelised Cost Estimates (£/MWh H2 (HHV)) for Projects 

Commissioning in 2050; Wholesale Price (Central); average of the 

fixed opex of all SMR and ATR technologies.

Methane reformation​ Energy CAPEX​ 500 £ / kW​

BEIS (2021) Hydrogen Production Costs 2021. Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

From the "technical and cost assumptions" data, average capex 

(medium scenario) for all SMR and ATR technologies, £/kW H2 HHV.

Methane reformation​ Lifetime​ 40 years

BEIS (2021) Hydrogen Production Costs 2021. Available at: 

https://www.gov.uk/government/publications/hydrogen-

production-costs-2021 (Accessed 2023).

Operating lifetime of SMR and ATR technologies.

Methane reformation​
Operational cost 

of production​
0.0203 kgCO2e / kWh​

Available at:

https://www.sciencedirect.com/topics/engineering/methane-

steam-reforming​

We assume in 2020 no CCS​
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Methane reformation​
Operational cost 

of production​
0.01 kgCO2e / kWh​

Timmerberg, Kaltschmitt, and Finkbeiner (2020)Hydrogen and 

hydrogen-derived fuels through methane decomposition of natural 

gas – GHG emissions and costs. 

Available at:  https://doi.org/10.1016/j.ecmx.2020.100043 

(Accessed 2023).

Assuming that our methane reformation technology is SMR with 

CCS. After converting units, the value to 3 significant figures is 

0.013kgCO2e/kWh.

Resistance heating​
Annual operational 

cost​
0 £/kW/year​

Imperial College London for CCC (2018) Analysis of alternative UK 

heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-uk-

heat-decarbonisation-pathways. ​(Accessed 2023).

Annual maintenance costs for resistance heaters zero. Does not 

change between years​

Resistance heating​ Energy CAPEX​ 150 £ / kW​

Imperial College London for CCC (2018) Analysis of alternative UK 

heat decarbonisation pathways. Available at:

https://www.theccc.org.uk/publication/analysis-of-alternative-uk-

heat-decarbonisation-pathways. ​(Accessed 2023).

CAPEX includes unit and installation costs. Values used for 

Residential. Does not change through the years.

Resistance heating​ Energy efficiency​ 1 fraction​

National Renewable Energy Laboratory (1997). Available at:

Saving Energy with Electric Resistance Heating. 

https://www.nrel.gov/docs/legosti/fy97/6987.pdf

All incoming electricity is converted to heat by resistance heaters.

Resistance heating​ Lifetime​ 20 years​

Indeeco (2017) Heater life expectancy. 

Available at https://indeeco.com/news/2017/06/20/heater-life-

expectancy/. (Accessed 2024)

Assuming that the life expectancy of a resistance heater is 

dictated by the lifetime of the heating element.
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Technology Setting Value Units Reference Notes

National grid import Lifetime​ 1 years n/a Set to have no impact.

National grid import
Operational cost of 

production​
0.063 £ / kWh​

BEIS (2020) Updated energy and emissions projections 2019, 

Annex M. 

Available at: 

https://www.gov.uk/government/publications/updated-energy-

and-emissions-projections-2019​ (Accessed 2023).

Annex M

National grid import
Operational 

fuel consumption cost​
0 kgCO2e / kWh​

Assume 0 emissions in 2050 as Welsh government has 

committed to net zero by 2050.

National grid export​ Lifetime​ 1 years​ n/a Selected to have no effect​.

National grid export​
Operational cost of 

production​
-0.063 £ / kWh​

BEIS (2020) Updated energy and emissions projections 2019, 

Annex M. 

Available at: 

https://www.gov.uk/government/publications/updated-energy-

and-emissions-projections-2019​ (Accessed 2023).

Annex M

National grid export​
Operational 

fuel consumption cost​
0 kgCO2e / kWh​ n/a

Export set to zero carbon because export is when there are excess 

renewables​.

Electricity 

distribution lines 

(grid level)​

Energy CAPEX​ 625.54 £/kW​
NGED charging statements - CDCM model for South Wales 

(2021).

Assuming grid level electricity distribution lines correspond to 132kW 

network level assets, which have a cost of 13.9 £/kW/year.  Multiplying 

by the asset lifetime of 45 years gives an energy CAPEX of 625.54.
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Technology Setting Value Units Reference Notes

Electricity 

distribution lines 

(primary 

substation level)​

Energy CAPEX​ 0 £/kW​ n/a

Assuming that the cost of the distribution lines are free, as they 

have already been built. The costs of new lines to be built in the 

future will be associated with substation upgrades.

Primary substation 

upgrades
Energy CAPEX​ 165.15 £ / kW​

NGED charging statements - CDCM model for South Wales (2022) 

Available at:

https://www.nationalgrid.co.uk/our-network/use-of-system-

charges/charging-statements-and-methodology (Accessed 2023).

The cost of 132kV/HV network level assets in 2022 was 3.68 

£/kW/year. Multiplying by the asset lifetime of 45 years gives an 

energy CAPEX for primary substation upgrades of 165.15 £/kW.

Battery​ Annual operational cost​ 3 £ / kW/ year​

Mott MacDonald for BEIS (2018) Storage cost and 

technical assumptions for BEIS.

Available at:

https://assets.publishing.service.gov.uk/government/uploads/syste

m/uploads/attachment_data/file/910261/storage-costs-technical-

assumptions-2018.pdf 50MW Frequency Management battery​

Battery​ Storage CAPEX​ 186.42 £ / kWh​

Cole, Wesley and Akash Karmakar.(2023)  Cost Projections for 

Utility-Scale Battery Storage: 2023 Update. Golden, CO: National 

Renewable Energy Laboratory. 

Available at:  

NREL/TP-6A40-

85332 https://www.nrel.gov/docs/fy23osti/85332.pdf​ (Accessed 

2023).

Converted from USD to GBP 01.03.22​
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Technology Setting Value Units Reference Notes

Battery​ Energy efficiency​ 0.92 fraction​

Cole, Wesley and Akash Karmakar.(2023)  Cost Projections for 

Utility-Scale Battery Storage: 2023 Update. Golden, CO: National 

Renewable Energy Laboratory. 

Available at: 

NREL/TP-6A40-

85332 https://www.nrel.gov/docs/fy23osti/85332.pdf​ (Accessed 

2023).

Changed energy efficiency to 0.92 this means a round trip 

efficiency of 0.85​

Battery​ Lifetime​ 15 years​

Cole, Wesley and Akash Karmakar. 2023. Cost Projections for 

Utility-Scale Battery Storage: 2023 Update. Golden, CO: National 

Renewable Energy Laboratory. 

Available at:

NREL/TP-6A40-

85332 https://www.nrel.gov/docs/fy23osti/85332.pdf​

EV chargers​ Energy CAPEX​ 817 £ / kW​

Michael Nicholas (2019) Estimating electric vehicle charging 

infrastructure costs across major U.S.metropolitan areas.  

Available at: 

https://theicct.org/sites/default/files/publications/ICCT_EV_Chargin

g_Cost_20190813.pdf (Accessed 2023). 

Calculations: https://arup.sharepoint.com/:x:/t/prj-

28041700/EZof4JF_CH5HngEuZKZWJ5gBSDd8irdD4zCUWBIbzn

K54A?e=vjQttT​

Networked 50 kW Rapid DC charger - Capex includes hardware, 

labour and materials (3-5 chargers per location)​

EV chargers​ Energy efficiency​ 1 fraction​ n/a Selected to have no effect​
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Technology Setting Value Units Reference Notes

EV chargers​ Lifetime​ 12 years​

Deloitte (2019) UK EV charging infrastructure update (part 2): Show me the money. 

Available at: https://www2.deloitte.com/uk/en/pages/energy-and-

resources/articles/uk-ev-charging-infrastructure-update-show-me-the-money.html​ 

(Accessed 2023).

Landfill gas​ Energy CAPEX​ 2740 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at:

https://www.gov.uk/government/publications/beis-electricity-generation-costs-2020​

Landfill gas​ Variable OPEX​ 0.01 £/kWh​
BEIS (2020) BEIS Electricity Generation Costs (2020). Available at:

https://www.gov.uk/government/publications/beis-electricity-generation-costs-2020​

Landfill gas​ Fixed OPEX​ 95 £/kW/year​

BEIS (2020) BEIS Electricity Generation 

Costs (2020). https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​

Landfill gas​ Carbon OPEX​ 0.18387 kgCO2e/kWh​

BEIS (2020). Greenhouse gas reporting: conversion factors 2020. 

Available at: 

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-

factors-2022​ (Accessed 2024).

Assumed same as natural gas​

Landfill gas​ Energy efficiency​ 0.58 fraction​

BEIS (2020) BEIS Electricity Generation Costs (2020).

Available at:

https://www.gov.uk/government/publications/beis-electricity-generation-costs-2020​

Landfill gas​ Lifetime​ 28 years
BEIS (2020) BEIS Electricity Generation Costs (2020). Available at:

https://www.gov.uk/government/publications/beis-electricity-generation-costs-2020​
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Technology Setting Value Units Reference Notes

Energy from Waste Energy efficiency​ 0.28 fraction

BEIS (2020) BEIS Electricity Generation Costs. 

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020 (accessed 2023).

Energy from Waste Lifetime 35 years

BEIS (2020) BEIS Electricity Generation Costs. 

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020 (accessed 2023).

Energy from Waste Energy CAPEX​ 8806.666667 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at: https://www.gov.uk/government/publications/beis-

electricity-generation-costs-2020 (accessed 2023).`

CAPEX includes pre-development cost (medium scenario) in 

Â£/kW, construction cost (medium scenario) in Â£/kW and 

infrastructure cost.  Infrastructure cost (Â£'000) is converted to 

Â£/kW by dividing by reference plant size (MW*1000).

Energy from Waste Carbon OPEX​ 0.038 kgCO2e / kWh

DESNZ (2023) Greenhouse gas reporting: conversion factors 2023, 

and Tolvik (2021) UK Energy from Waste Statistics. 

Available at: 

https://www.gov.uk/government/publications/greenhouse-gas-

reporting-conversion-factors-2023 and 

https://www.tolvik.com/published-reports/view/uk-energy-from-

waste-statistics-2021/ (accessed 2024).

The DESNZ data provides a refuse combustion conversion factor 

of 21.280kgCO2e/tonne. Average energy from waste export 

electricity per tonne fuel input averaged over 2017-2021 is found 

at 558.4kWh/tonne (Tolvik, Figure 10). This results in a carbon 

OPEX of 21.280/558.4 = 0.0381kgCO2e/kWh.
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Technology Setting Value Units Reference Notes

Heat storage Energy efficiency​ 0.95 fraction​ Arup expertise

Heat storage Storage loss 0.018164 fraction​ Arup expertise

Heat storage Storage CAPEX​ 29 £ / kW​ Arup expertise

Heat storage Lifetime 30 years Arup expertise

Canopy PV Energy CAPEX​ 1100 £ / kW​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Solar PV 4-10 kW, assume 10 kW. CAPEX includes Pre-

development cost (medium scenario) in £/kW, Construction 

cost (medium scenario) in £/kW and Infrastructure cost. Infrastructure 

cost (£'000) is converted to £/kW by dividing by reference plant size 

(MW*1000). Rooftop PV costs do not change​.

Canopy PV Annual operational cost​ 7 £/kW/year​

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).

Canopy PV Lifetime 30 years

BEIS (2020) BEIS Electricity Generation Costs. 

Available at:

https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020​ (Accessed 2023).
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Technology Setting Value Units Reference Notes

Pumped storage Lifetime 41 years

BEIS (2020) BEIS Electricity Generation Costs. 

Available at: https://www.gov.uk/government/publications/beis-electricity-

generation-costs-2020 (Accessed 2023).

Assumed Lifetime of pumped storage the same as hydropower.

Pumped storage Energy efficiency​ 0.75 fraction​

Mott MacDonald for BEIS (2018) Storage cost and technical assumptions 

for BEIS. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploa

ds/attachment_data/file/910261/storage-costs-technical-assumptions-

2018.pdf 50MW Frequency Management battery (Accessed 2023).

Round Trip Efficiency value used.

Pumped storage Energy CAPEX​ 1362.9 £ / kW​

Mott MacDonald for BEIS (2018) Storage cost and technical assumptions 

for BEIS. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploa

ds/attachment_data/file/910261/storage-costs-technical-assumptions-

2018.pdf Connected peak lopping, 200MW (Accessed 2023).

CAPEX includes infrastructure costs, design costs, capital costs 

and installation costs. Medium value.

Pumped storage Annual operational cost​ 17.8 £/kW/year​

Mott MacDonald for BEIS (2018) Storage cost and technical assumptions 

for BEIS. 

Available at: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploa

ds/attachment_data/file/910261/storage-costs-technical-assumptions-

2018.pdf Connected peak lopping, 200MW (Accessed 2023).

OPEX includes  Operation, Inspection, Maintenance, 

Replenishment / refurbishment of consumables, Insurance, 

Security. Medium Value.
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Calculation Method (all fuels other than electricity)

We used the Green Book supplementary guidance for air quality (AQ) activity costs from primary fuel use and the transport sector [1] to 

estimate the air quality cost for each year (2030 to 2050) for each scenario per the following calculation method.

For each scenario and fuel (other than electricity), and in each year 2030 – 2050:

𝐴𝑄 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑠𝑡 £ = 𝑓𝑢𝑒𝑙 (𝑘𝑊ℎ)  ∗  𝑓𝑢𝑒𝑙 𝐴𝑄 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑠𝑡
𝑝

𝑘𝑊ℎ
 ∗  

1 £

100 𝑝

For electricity only, for each scenario and in each year 2030 – 2050:

𝐴𝑄 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑠𝑡 £ =  𝑎𝑛𝑛𝑢𝑎𝑙 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 (𝑘𝑊ℎ) ∗  𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝐴𝑄 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑠𝑡
𝑝

𝑘𝑊ℎ
 ∗  

1 £

100 𝑝

where 

• Fuel (kWh) and annual electricity (kWh) were calculated in the deployment model. 

• Fuel AQ activity costs (p/kWh) were from the Green Book guidance [1]. Refer to the remainder of this appendix for further assumptions. 

Electricity was the only “fuel” where the activity cost was allowed to vary each year between 2023 and 2050, reflecting the changing nature 

of the electricity grid. 

For each scenario and year, the air quality impacts from each fuel then were summed to derive a total impact per year. 
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Primary Fuel Use

Electricity was the only “fuel” which was allowed to vary each year between 2023 and 2050, reflecting the changing nature of the electricity 

grid. We used the air quality values from the National Average scenario in Table 15 of the Green Book supplementary guidance [1]. These are 

documented in Table B9.1 below for reference.

All other primary fuels used the same activity cost for each year in 2023-2050, again reflecting the pattern shown in Table 15 of the Green 

Book supplementary guidance [1]. We used the activity costs shown in Table B9.2 below, each documented along with any relevant 

assumptions. 

Year
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Electricity 0.15 0.14 0.13 0.12 0.11 0.10 0.09 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00

Table B9.1. Air quality activity costs from primary fuel use, 2022 p/kWh – Electricity [1]

Fuel
Air quality cost 

(2022 p/kWh)
Data source(s) and assumptions

Natural gas 0.16 [1] Data Table 15 Air quality activity costs from primary fuel use, National Average (p/kWh) for gas.

Landfill gas 0.16 

Assume the air quality impacts are similar to natural gas.
Organic matter 0.16 

Sewage gas 0.16 

Hydrogen 0.16 

Biomass 4.70 [1] Data Table 15 Air quality activity costs from primary fuel use, National Average (p/kWh) for biomass

Coal 3.74 [1] Data Table 15 Air quality activity costs from primary fuel use, National Average (p/kWh) for coal

Oil/LPG 1.25 
[1] Data Table 15 Air quality activity costs from primary fuel use, average of the National Average (p/kWh) for burning oil (2.28 p/kWh) 

and LPG (0.22 p/kWh)

Table B9.2. Air quality activity costs from primary fuel use, 2022 p/kWh – Non-electric primary fuels
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Transport Sector

We calculated activity costs from the transport sector (diesel and petrol) per the following procedure:

1. Estimating the proportion of diesel vs petrol vehicle using licensing data. The figures in Tables B9.3 and B9.4 below reflect 2019 Q4 data in 

the UK [2].

2. Taking the air quality activity cost (p/litre) for each vehicle type from the Green Book supplementary guidance, Table 14, Transport Average. 

The values for rigid HGV diesel (6.35 p/litre) and articulated HGV diesel (2.22 p/litre) were averaged to derive the value for HGV diesel in 

Table B9.3 below.

3. Calculating a weighted average air quality factor (p/litre) for each fuel type, weighted by the proportion of vehicles.

4. Converting this to air quality factors in p/kWh using:

• The GHG intensity of each fuel by volume [3]

• Diesel, average biofuel blend: 2.48 kgCO2e / litre

• Petrol, average biofuel blend: 2.08 kgCO2e / litre

• The GHG emission factor for each fuel (kgCO2e/kWh), documented in the deployment model Appendix B2.

Table B9.3. Air quality activity costs transport (diesel)

Vehicle type Quantity [2]
Air quality activity 

cost (p/litre) [1]

Car diesel 687,916 13.02

HGV diesel 22,360 4.29

LGV diesel 214,969 17.15

Air quality factor, weighted average by fuel (p/litre) 13.77

Air quality factor, converted to p/kWh 1.33

Vehicle type Quantity [2]
Air quality activity 

cost (p/litre) [1]

Car petrol 876,250 1.58

LGV petrol 6,167 1.28

Air quality factor, weight average by fuel (p/litre) 1.57

Air quality factor, converted to p/kWh 0.17

Table B9.4. Air quality activity costs transport (petrol)
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Summary of content in Local Area Energy Plan and Technical Report

Table x: Summary of content in Local Area Energy Plan and Technical Report 

Stage Included in the Technical Report Included in the Local Area Energy Plan 

In
tr

o
d

u
c
ti

o
n 1 • Overview of LAEP programme

• Process of preparing to create LAEP, identifying resources, 

appointing lead organisation and agreeing roles.

• Overview of LAEP programme

2 • Summary of stakeholder identification process

• Overview of stakeholder engagement plan

• Summary of stakeholder engagement

T
h

e
 c

u
rr

e
n

t 

lo
c
a
l 
e
n

e
rg

y
 

s
y
s
te

m

3 • Data sources used to inform the energy system baseline

• Detailed definition of the system boundary and scope of 

assessment

• Assumptions used to define the energy system baseline

• Additional analysis not included in Local Area Energy Plan 

• Local, regional and national policy review

• Summary of energy system baseline

• Summary of local, regional and national policy drivers for LAEP

T
h

e
 f

u
tu

re
 l
o

c
a

l 
e

n
e

rg
y
 s

y
s

te
m

4 • Modelling approach for scenario analysis

• Assumptions applied: cost, network dependencies

• Sensitivity analysis results

• Comparing scenarios and defining energy propositions

• Description of scenarios

• Summary of key outputs and aspects of scenarios such as cost, 

emissions savings, energy savings and impact on networks

• Defining energy propositions

5 • Modelling approach for deployment model

• Illustration of focus zones for each energy proposition across 

buildings, industry, transport and renewable generation

• Describing deployment rates for different technologies related to 

each energy proposition across buildings, industry, transport 

and renewable generation

• Opportunities with neighbouring local areas / regional

• Summary of deployment pathways for each scenario and setting level of 

ambition

• Illustration of key focus zones for each energy proposition across 

buildings, industry, transport and renewable generation, with an 

indication of deployment from deployment modelling

A
c

ti
o

n
 

P
la

n

6 - 7 • Analysis and evidence to support implementation for each 

energy proposition

• Action plan routemap

• Details of near-term actions

• Details of enabling actions, such as upskilling, funding
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Name of the Officer completing the evaluation 
 
Debra Hill-Howells 
Phone no:01633 644281 
E-mail:debrahill-howellls@monmouthshire.gov.uk 

Please give a brief description of the aims of the proposal 

To note the Monmouthshire Local Area Energy Plan produced by ARUPS on 

behalf of the Welsh Government. 

Name of Service area 

Infrastructure 

Date   

3rd September 2025 

 

1. Are your proposals going to affect any people or groups of people with protected characteristics?  Please explain the impact, the 

evidence you have used and any action you are taking below.  

Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Age 
Consider the impact on our 

community in relation to age, e.g. 

how do we engage with older and 

younger people about our services, 

access issues etc. Also consider 

what issues there are for 

employment and training. 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. The Welsh 
Government are developing a National 
Energy Plan 

Integrated Impact Assessment Template 
(incorporating Equalities, Socio-economic Duty, Future Generations, 

Welsh Language Measures, Corporate Parenting) 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Disability 
Consider the impact and what issues 

there are around each of the 

disability needs groups e.g. access 

to buildings/services, how we provide 

services and the way we do this; 

producing information in alternative 

formats, employment issues etc. 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. The Welsh 
Government are developing a National 
Energy Plan 

Gender reassignment 
Consider the provision of inclusive 

services for transgender people and 

groups. Also consider what issues 

there are for employment and 

training. 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

Marriage or civil partnership 
Same-sex couples registered as civil 

partners have the same rights as 

married couples and must be 

provided with the same benefits, 

such as survivor pensions, flexible 

working, maternity/paternity pay and 

healthcare insurance. Consider the 

impact of your proposal on these 

rights. 

 

The Local Area Energy Plan is not a 
Council document but a plan 
illustrating the actions that could be 
taken to achieve a net zero energy 
system for the wider County. The 
proposals to decarbonise energy will 
have positive impacts for all 
community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

P
age 332

https://www.equalityhumanrights.com/equality/equality-act-2010/protected-characteristics


Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Pregnancy or maternity 
A woman is protected from 

discrimination during her pregnancy, 

maternity leave and 26 weeks from 

the day she gives birth. Including the 

provision of services, goods and 

facilities and recreational or training 

facilities. Consider the impact of your 

proposal on these protections. 

 

The Local Area Energy Plan is not a 
Council document but a plan 
illustrating the actions that could be 
taken to achieve a net zero energy 
system for the wider County. The 
proposals to decarbonise energy will 
have positive impacts for all 
community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

Race 
What will the proposal do to promote 
race equality with the aim of 
eliminating unlawful discrimination, 
promoting equality of opportunity and 
promoting good relations between 
different racial groups. Think about 
the potential to affect racial groups 
differently. Possible issues include 
providing translation/interpreting 
services, cultural issues and 
customs, access to services, issues 
relating to Asylum Seeker, Refugee, 
Gypsy & Traveler, migrant 
communities and recording of racist 
incidents etc. 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

Religion or Belief 
Consider the impact e.g. dietary 
issues, religious holidays or days 
associated with religious observance, 
cultural issues and customs. Also 
consider what issues there are for 
employment and training. 

 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Sex 
Consider what issues there are for 
men and women. Will this impact 
disproportionately on one group 
more than another e.g. equal pay, 
responsibilities for dependents, 
issues for carers, access to training, 
employment issues.  

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

Sexual Orientation 
Consider the provision of inclusive 
services for e.g. older and younger 
people from the Lesbia, Gay and Bi-
sexual communities. Also consider 
what issues there are for 
employment and training. 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified The CCR has developed a Regional 
Investment Prosectus to attract private 
sector investment to support the 
deliverability of the 10 LA LEAPS 
within the Region. Welsh Government 
are developing a National Energy Plan 

 

 

 

2. The Socio-economic Duty 

The Socio-economic Duty requires public bodies to have due regard to the need to reduce inequalities of outcome which result from socio-

economic disadvantage when taking key decisions.   
Socio-economic disadvantage can be defined as living in less favorable social and economic circumstances than others in society. It also includes social justice, which is 

about reducing inequalities by working towards more equal distribution of wealth and opportunities so everyone can achieve their full potential. 

Consider how the proposal could affect the following vulnerable groups: 

Armed Forces Community (including veterans)   Students     People who have experienced the asylum system 

Single parents       People living in the most deprived areas  People involved in the criminal justice system 

Vulnerable families      Pensioners 

Single adult households      Homeless People 

Carers        People misusing substances 
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Socio-economic Duty  

 

Describe any positive impacts 

your proposal has in respect of 

people suffering socio economic 

disadvantage 

Describe any negative impacts 
your proposal has in respect of 
people suffering from socio 
economic disadvantage. 

What has been/will be done to 
mitigate any negative impacts or 
better contribute to positive impacts 
in relation to the Socio-economic 
disadvantage? 

Think of what evidence you 

have about socio-economic 

disadvantage and 

inequalities of outcome in 

relation to this proposal. Will 

it impact disproportionately 

on certain groups? Can the 

proposals be improved to 

reduce inequalities of 

outcome?  

None identified  None identified 

 

 

None identified 

 
 
 
3. Policy making and the Welsh language 
What are the effects that the proposals would have on the Welsh language, specifically on opportunities for people to use Welsh and on treating the Welsh language no less 
favourably than English? How could positive effects be increased, or negative effects be mitigated? Explain how you believe the proposals could be improved so as to have 
positive effects or increased positive effects on opportunities for people to use the Welsh language and on treating the Welsh language no less favourably than the English 
language.  
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How does your proposal impact on the 
following aspects of the Council’s Welsh 
Language Standards: 

Describe the positive 

impacts of this proposal 

Describe the negative 
impacts of this proposal 

What has been/will be done to 
mitigate any negative impacts 
or better contribute to positive 
impacts 
 

Policy Making: 
Consider what impact this policy decision will have 

on the Welsh Language. This includes opportunities 

for people to use the language, opportunities to 

promote the language and treating the language no 

less favourably that the English language. Include 

any data and evidence e.g. WESP, Census Data, 

Cymraeg 2050, Welsh Language Strategy. 

None identified None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes 

physical interventions to decarbonise 

the energy network by 2050. 

Operational: 

Recruitment & Training of workforce 
Carefully consider whether vacant posts require 

Welsh language skills as a desirable or essential 

skill. This is especially pertinent with front line roles 

as more than 10 % of the population of 

Monmouthshire speak Welsh. Also, when assessing 

the need for Welsh language skills keep in mind the 

existing Welsh language skills within the workforce. 

In service areas where there is a current lack of 

Welsh language skills, posts should be advertised as 

Welsh language essential. Additionally, consider 

where further training may be needed to increase the 

number of staff who can speak Welsh and to 

enhance the skills of current Welsh speakers. 

n/a n/a This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes 

physical interventions to decarbonise 

the energy network by 2050. 

Service Delivery:  

Use of Welsh language in service 

delivery  
When advertising our services you must promote the 

fact that people can deal with the council in Welsh by 

n/a n/a This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes 
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4. Does your proposal deliver any of the well-being goals below?  Please explain the impact (positive and negative) you expect, together 
with suggestions of how to mitigate negative impacts or better contribute to the goal.  There’s no need to put something in every box if it is not 
relevant!

 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

A prosperous Wales 
An innovative, productive and low 
carbon society which recognises 
global limits and uses resources 
efficiently (including acting on 
climate change); a skilled and 
well-educated population in an 
economy which generates wealth 
and provides jobs. 

The Local Area Energy Plan is not a 

Council document but a plan illustrating the 

actions that could be taken to achieve a 

net zero energy system for the wider 

County. The proposals to decarbonise 

energy will have positive impacts for all 

community members. 

None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes physical 

interventions to decarbonise the energy 

network by 2050 

A resilient Wales 
Maintains and enhances a 
biodiverse natural environment 
with healthy functioning 
ecosystems that support social, 
economic and ecological resilience 
and the capacity to adapt to 
change (for example climate 
change). 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members. 

None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes physical 

interventions to decarbonise the energy 

network by 2050 

A healthier Wales 
People’s physical and mental well-
being is maximised and in which 
choices and behaviours that 
benefit future health are 
understood. 

None identified None identified n/a 

phone, email, twitter, Facebook, letters, forms, 

website transactions etc. 
 

physical interventions to decarbonise 

the energy network by 2050. 
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 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

A Wales of cohesive 
communities 
Communities are attractive, viable, 
safe and well connected 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members 

None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes physical 

interventions to decarbonise the energy 

network by 2050 

A globally responsible 
Wales 
Taking account of impact on global 
well-being when considering local 
social, economic and 
environmental wellbeing 

The Local Area Energy Plan is not a 

Council document but a plan 

illustrating the actions that could be 

taken to achieve a net zero energy 

system for the wider County. The 

proposals to decarbonise energy will 

have positive impacts for all 

community members 

None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes physical 

interventions to decarbonise the energy 

network by 2050 

A Wales of vibrant culture 
and thriving Welsh 
language 
Promotes and protects culture, 
heritage and the Welsh language, 
and participation in the arts, and 
sports and recreation 

None identified None identified n/a 

A more equal Wales 
People can fulfil their potential no 
matter what their background or 
circumstances. (This includes the 
protected characteristics listed in 
Section 1 above. You can add 
more detail there. Don’t forget to 
think about the impacts on 
poverty) 

The Local Area Energy Plan is not a 

Council document but a plan illustrating the 

actions that could be taken to achieve a 

net zero energy system for the wider 

County. The proposals to decarbonise 

energy will have positive impacts for all 

community members 

None identified This does not involve the adoption of a 

plan or policy but rather the noting of a 

document produced by third party 

consultants on behalf of Welsh 

Government. The plan proposes physical 

interventions to decarbonise the energy 

network by 2050 
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5. How has your proposal embedded and prioritised the sustainable governance principles in its development? 

Sustainable Development 

Principles 

Does your proposal demonstrate you have 

met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Balancing short term 

need with long term 

and planning for the 

future 

We are required to look 

beyond the usual short 

term timescales for 

financial planning and political cycles and 

instead plan with the longer term in mind 

(guidance says at least 10 years, but 

preferably 25) 

The plan considers scenarios over a 25 year period to 

enable the County to decarbonise its energy demand / 

supply. The proposed interventions are based on 

modelled assumptions and further detailed work will need 

to be undertaken on any projects taken forward.  

The proposed interventions will require substantial 
financial investment from the public and private sectors. 
The scale of change will need to accelerate rapidly and 
there will need to be a robust supply chain to meet 
demand.  

Working together with 

other partners to 

deliver objectives  

The plan is not an MCC plan and delivery of the 

proposed interventions will need to be undertaken by 

a variety of actors. Welsh Government and the CCR 

will play key roles in developing Regional and 

National Energy Plans and attracting third party 

investors and developers. 

 
The proposed interventions will require substantial 
financial investment from the public and private sectors. 
The scale of change will need to accelerate rapidly and 
there will need to be a robust supply chain to meet 
demand 
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Sustainable Development 

Principles 

Does your proposal demonstrate you have 

met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Involving those with an 

interest and seeking 

their views 

Who are the 

stakeholders who will be 

affected by your 

proposal? Have they been involved? Do 

those people reflect the diversity of the 

area which is served? 

Two workshops were held whilst the plan was being 

developed, the implementation of any of the proposed 

interventions will require further work including 

consultation with key stakeholders and delivery agents. 

None identified 

Putting resources into 

preventing problems 

occurring or getting 

worse 

The plan does not identify funding streams to deliver 

the proposed interventions. The CCR has developed 

a Regional Investment Prospectus to encourage 

private sector investment. 

The proposed interventions will require substantial 
financial investment from the public and private sectors. 
The scale of change will need to accelerate rapidly and 
there will need to be a robust supply chain to meet 
demand 

Considering impact on 

all wellbeing goals 

together and on other 

bodies 

Focus here on how you 

will better integrate the 

Wellbeing Goals impacts 

on people, economy and environment 

described above and balance any 

competing impacts. Think about impacts 

the proposal may have on other 

organisations 

The plan has regard to the wellbeing goals. None identified 
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6. Council has agreed the need to consider the impact its decisions has on the following important responsibilities: Corporate 
Parenting, Care Leavers, Care Experienced People and Safeguarding.  Are your proposals going to affect any of these 
responsibilities?   

 

 Describe any positive 
impacts your proposal has  

Describe any negative 
impacts your proposal has  

What will you do/ have you done 
to mitigate any negative impacts 
or better contribute to positive 
impacts? 

Safeguarding  
Safeguarding in this context applies to 
children (not yet reached 18th birthday) 
and adult at risk (identified as a person 
over the age of 18 and who (a) is 
experiencing or is at risk of abuse or 
neglect, (b) has needs for care and 
support (whether or not the authority is 
meeting any of those needs), and (c) as a 
result of those needs is unable to protect 
himself or herself against the abuse or 
neglect or the risk of it.) Safeguarding is 
about ensuring that everything is in place 
to promote the well-being of children and 
adults at risk, preventing them from being 
harmed and protecting those who are at 
risk of abuse and neglect.  

None identified None identified n/a 
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Corporate Parenting, Care 
Leavers and Care Experienced 
People 
This relates to those children who are 
‘looked after’ by the Local Authority either 
through voluntary arrangements with their 
parents or through a Court Order. The 
Council has a corporate duty to consider 
‘children who are looked after especially 
and to promote their welfare (in a way, as 
though those children were their own). It 
also relates to care experienced people 
(people who have spent time in care when 
they were under 18 years old). The 
Council must consider how to help 
overcome the disadvantages and 
discrimination they experience. 

None identified None identified n/a 

 
 
 

7. What evidence and data has informed the development of your proposal? 
 

This will include your baseline position, measures and studies that have informed your thinking and the recommendation you are making.  It should allow you to identify 

whether any changes resulting from the implementation of the recommendation have had a positive or negative effect. Key strategies and documents that may help you 

include:  Community and Corporate Plan, Asset Management Strategy, Digital and Data Strategy, Medium Term Financial Strategy, People Strategy, 

Socially Responsible Procurement Strategy: Enabling Strategies See Guidance for more examples. 

 
 

The plan has been produced by ARUP who have relied on a number of datasets to support their modelling and resulting proposals.  
 
The plan is not a Council plan or strategy and considers the wider interventions necessary to decarbonise energy within the County. The Council will be 
one of a number of key stakeholders who will have a role in decarbonising the energy network. 
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8. SUMMARY:  As a result of completing this form, what are the main positive and negative impacts of your proposal, how have 
they informed/changed the development of the proposal so far and what will you be doing in future? 

This section should summarise the key issues arising from the evaluation. This summary must be included in the Committee Report Template 

 
. 

The proposal does not involve the adoption of a plan or strategy, but the noting of a third party report commissioned by Welsh 

Government. No changes are proposed. 

 

 

 

9. ACTIONS: As a result of completing this form are there any further actions you will be undertaking? Please detail them below, if 
applicable. 

 

What are you going to do? When are you going to do it?  Who is responsible? 

Seek Cabinets endorsement of the plan 17th September  

   

   

 

 

10. VERSION CONTROL: The Integrated Impact Assessment should be used at the earliest stage, such as informally within your 

service, and then further developed throughout the decision-making process.  It is important to keep a record of this process to 

demonstrate how you have considered and built in equality and future generations considerations wherever possible. 

 

Version 

No. 

Decision making stage e.g. budget mandate, 

DMT, SLT, Scrutiny, Cabinet etc 
Date considered Brief description of any amendments made following 

consideration 

1 Cabinet   
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P
age 344



 

 

 

 

 

 

1. PURPOSE: 

 

1.1 To seek approval of a County of Sanctuary Strategy which is one of the requirements of 

the process of becoming an accredited Council of Sanctuary in line with a commitment in 

the Community and Corporate Plan and a motion passed by Council. 

 

2. RECOMMENDATIONS: 

 

2.1 That Cabinet approve the County of Sanctuary Strategy. 

 

2.2 That officers are tasked with keeping the appended action plan under continual review so 

that the authority can respond to changing circumstances 

 

3. KEY ISSUES: 

 

3.1 The communities of Monmouthshire have done a huge amount to welcome people fleeing 

war and persecution. A Refugee Committee was established in Chepstow during World 

War I with the town providing an organised effort to support and welcome refugees from 

Belgium.  More recently, Abergavenny became a town of sanctuary since 2016. During 

this time our county has welcomed a number of refugees from Syria and Afghanistan and 

more than a hundred local families have opened their homes to people fleeing the war in 

Ukraine. 

 

3.2 The Council is already a member of the City of Sanctuary Network and is working towards 

becoming an Awarded Member.  One of the requirements is to agree a Sanctuary 

Strategy.  This strategy is not about whether or not the county will accommodate 

sanctuary seekers, that is a given. The requirement for all local authorities to become 

asylum dispersal areas was created by the previous UK Government back in 2022.    

 

3.3 The authority has made significant strides in recent years to improve the housing position 

for local people. Our Rapid Rehousing approach has improved homeless prevention. We 

have increased the availability of temporary and settled homes for homeless households 

which has led to reduced use of use of unsuitable B&B accommodation including the 

elimination of it to house 16 and 17 years olds and families with children.   

 

SUBJECT:  COUNTY OF SANCTUARY STRATEGY 

MEETING:  Cabinet 

DATE:  17 September 2025 

DIVISION/WARDS AFFECTED: all 
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3.4 Becoming a Council of Sanctuary is about how we work with people who arrive here.  The 

strategy creates a clear intent for Monmouthshire to be recognised as a safe and 

welcoming county where refugees and people seeking sanctuary have access to support 

and services, where community connections are fostered and where people can begin to 

rebuild their lives from the day they arrive and feel part of this special place in the same 

way that previous generations have. 

 

3.5 This is underpinned by a series of principles that need to be adopted by all members of 

the sanctuary network.  The strategy also establishes a number of objectives which set the 

framework for the accompanying action plan.  

• Ensure Essential Needs Are Met - Supporting residents with access to food, 

housing, healthcare, and other basic necessities. 

• Foster Economic Inclusion - Creating opportunities for all through employment, 

skills development, and financial support. 

• Strengthen Social Integration - Developing the networks available for sanctuary 

seekers in the county  

• Champion Monmouthshire as a County of Sanctuary - Welcoming and supporting 

people seeking safety, and promoting diversity and compassion. 

• Shape the Future of Public Services - Collaborating with communities to influence 

and improve the delivery of local services. 

 

 

4. EQUALITY AND FUTURE GENERATIONS EVALUATION (INCLUDES SOCIAL 

JUSTICE, SAFEGUARDING AND CORPORATE PARENTING): 

 

4.1  The proposal to become an accredited county of sanctuary is about improving outcomes 

for refugees and asylum seekers by providing a welcoming environment, challenging 

discrimination and negative perceptions and ensuring equality of opportunity where 

possible within UK Immigration law. It strives to promote good relations between groups 

ensuring vibrant and cohesive communities.  

 

4.2  The impact assessment concludes that the proposed strategy will enhance safeguarding 

and corporate parenting, support unaccompanied asylum-seeking children, and promote 

community integration. 

 

 

5. OPTIONS APPRAISAL 

 

5.1 The requirement for all local authorities in Wales, Scotland and England to become 

asylum dispersal areas was established by the UK Government in 2022.  All local 

authorities are required to accommodate a certain number of asylum seekers.  This paper 

is not about whether or not to accommodate people or where they are accommodated.  It 

is about improving the outcomes for refugees and asylum seekers when they are here.  

The options are to: 

1. Do not accredited Council of Sanctuary Status 

2. Do not seek accredited County of Sanctuary Status 
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5.2 The desire to seek accreditation has previously been agreed at Cabinet and remains the 

preferred option. 

 

 

6. EVALUATION CRITERIA 

 

6.1 The success of our application to become an awarded member of the city of sanctuary 
network will be determined by a third party. The outcome of this application will be part of 
the evaluation of the success of the recommendations of this paper. 

 
7. REASONS: 

 

7.1 To ensure that the council becomes a county of sanctuary for those fleeing war and 

persecution in line with the previous commitments of Council and Cabinet. 

 

8. RESOURCE IMPLICATIONS: 

 

8.1 The provision of services and accommodation for refugees and asylum seekers is funded 

by the UK Government.  We also receive grant funding from Welsh Government that helps 

fund the community cohesion team that works across Newport and Monmouthshire.  The 

commitments within the strategy will be delivered within those existing resources.  There is 

a membership fee of c. £1500 associated with the accreditation process. 

 

9. CONSULTEES: 

 

Cabinet 

Strategic Leadership Team 

People Scrutiny Committee 

 

10. BACKGROUND PAPERS: 

 

None 

 

11. AUTHOR: 

Matthew Gatehouse, Chief Officer – People, Performance and Partnerships 

 

12. CONTACT DETAILS: 

 

 Tel:   01633 644397 

 E-mail:  matthewgatehouse@monmouthshire.gov.uk 
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Monmouthshire County Council 

County of Sanctuary Strategy 
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Foreword 
 

I’m proud to introduce our new Council of Sanctuary Strategy, a reflection of 

Monmouthshire’s enduring commitment to equity and community. 

Our county has a proud tradition of welcoming people fleeing war, persecution and hardship. 

From the Belgian refugees received in Chepstow during the First World War to the hundreds 

of Ukrainian families hosted by residents in recent years, Monmouthshire’s communities 

have consistently demonstrated the values of empathy, kindness, generosity and solidarity. 

These are not just historical footnotes; they are the living principles embodied by our 

communities and that guide our work as a council. 

This strategy builds on that legacy. It sets out a clear framework for how we will embed 

sanctuary principles across council services, ensuring that people are not only welcomed but 

supported to rebuild their lives and thrive within our communities. It is a strategy informed 

by our partnerships with local groups such as Abergavenny Town of Sanctuary and aligned 

with the Welsh Government’s vision of Wales as a Nation of Sanctuary. 

We recognise that being a Council of Sanctuary is not a badge; it is a responsibility. It means 

listening, learning, and acting. It means ensuring that our schools, housing, social care and 

community spaces are places where sanctuary seekers feel safe, valued, and included. It 

means turning empathy into action. 

Together, we will continue to make Monmouthshire a place of welcome. 

 

 

 

Councillor Angela Sandles 

Cabinet Member for Equalities and Engagement 
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Version Control 

 
Title Sanctuary Strategy 

Purpose To put in place a Santuray Strategy in line with the 

requirements of becoming an accredited council of 

sanctuary in accordance with a policy direction set by full 

Council 

Owner Chief Officer – People, Performance and Partnerships 

Approved By Not yet Approved 

Date Sept 2025 

Version Number 1.0 

Status Not yet approved 

Review Frequency Following any update to the community and Corporate Plan 

Next Review Date May 2027 

Consultation Cabinet; Strategic Leadership Team;  
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Introduction 
 

Monmouthshire has a proud history of welcoming and providing a home to those fleeing war 

and persecution. We want Monmouthshire to be recognised as a safe and welcoming county 

where refugees and people seeking sanctuary have access to support and services, where 

community connections are fostered and where people can begin to rebuild their lives from the 

day they arrive and feel part of this special place. 

Our Community and Corporate Plan established a clear purpose for Monmouthshire to be a 

zero-carbon county, supporting well-being, health and dignity for everyone at every stage of 

life. This aligns with the City of Sanctuary vision for the UK to be a welcoming place of safety 

for all and proud to offer sanctuary to people fleeing violence and persecution. 

The council recognises that providing a welcoming place needs to be more than just about how 

people who are asylum seekers, refugees and migrants are welcomed, but about how they settle 

and integrate in the county.   

Monmouthshire is already a member of the City of Sanctuary movement which was established 

more than twenty years ago to create a culture of welcome and promote integration across all 

areas of society with a vision that wherever people seeking sanctuary go, they will feel safe, be 

welcomed, and have opportunities to participate fully in community life.  

Values 

The values of Monmouthshire County Council are of openness, fairness, flexibility teamwork 

and kindness.  These values underpin how we work as a Council every day and ensure that our 

citizens have the best lives that they can possibly have.  Monmouthshire County Council prides 

itself on being a values-based organisation. Values matter to us. They set our expectations for 

ourselves, each other and those we work with.  

Our values at MCC align closely with those of the City of Sanctuary network of inclusiveness, 

openness and participation.  Like the City of Sanctuary, MCC works to respect people of all 

backgrounds, foster collaboration and actively involve sanctuary seekers in the decision-

making process.  
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Our Commitment 
 

The Council has outlined its commitment to being a County of Sanctuary through its 

Community and Corporate Plan, Strategic Equality plans and a motion passed by Council 

which received cross-party support.  

The Community and Corporate Plan set clear objectives, these include a number which clearly 

align with the City of Sanctuary objectives:   

 A fair place to live where the effects of inequality and poverty have been reduced. 

 A safe place to live where people have a home and community where they feel secure.  

 A connected place where people feel part of a community and are valued. 

A motion was passed by Council on 21st September 2023 with cross party support, where 

councillors committed the county to the ambition to become an accredited County of Sanctuary. 

As part of this commitment, this strategy has been prepared to outline specific actions and 

initiatives the council plans to undertake to support sanctuary seekers and promote inclusion 

and integration.  

In 2024, the Council published its Strategic Equality Plan (2024-2028) setting out the 

objectives it wants to achieve over the four-year period. The following objectives support the 

Council’s mission to become a County of Sanctuary: 

 Give every child the best start in life (Objective 1) 

 Work with partners and residents to build inclusive and cohesive communities 

(Objective 3) 

Objective one supports the County of Sanctuary ethos as the experiences we have in our 

childhoods have a huge impact on how we grow and develop, our physical and mental health, 

and our thoughts, feelings and behaviour. In Wales it is recognised that there are a range of 

disparities between the attainment of different ethnic groups at the foundation phase of primary 

education, so this objective aims to eradicate this disparity, thus leading to better outcomes for 

sanctuary seekers. 

Objective three identifies the need to build inclusive and cohesive communities, thus improving 

the lives of people living throughout the county.  Monmouthshire recognises that the issues that 

undermine cohesion can be deep-rooted, and we want to create and maintain the conditions in 

which local communities can flourish. This aligns with the City of Sanctuary aim to build a 

culture of hospitality and welcome for people seeking sanctuary from war and persecution, 

fostering a more inclusive and compassionate society. 

  

Page 353

https://democracy.monmouthshire.gov.uk/documents/s34696/Community%20and%20Corporate%20Plan%20-%20Version%203.0_Council.pdf
https://www.monmouthshire.gov.uk/app/uploads/2024/04/Strategic-Equality-Plan-2024-28_English-2.pdf


6 
 

Current Situation 
Monmouthshire has welcomed sanctuary seekers to the county for many years, supporting 

people from all over the world to resettle in the county to rebuild their lives.  This has been 

exemplified by local groups and volunteers such as Abergavenny Town of Sanctuary. 

The Council is continuing to refine and develop its offer for sanctuary seekers and refugees.  

We have a dedicated resettlement team, working across Newport and Monmouthshire, who 

support sanctuary seekers who arrive in the county.  This work has been supported by other 

teams across core services as well as countless community groups.  The way in which council 

and communities have worked together is perhaps best exemplified when over one hundred 

families across Monmouthshire opened their homes to support Ukrainian nationals to find 

safety after fleeing the war in Ukraine under the UK Government’s Homes for Ukraine 

Scheme.   

People seeking sanctuary will have faced and overcome many barriers.  These are exacerbated 

by a range of challenges globally, nationally and locally. 

Global – The United Nations has estimated that over 120 million people worldwide had been 

forcibly displaced from their homes due to persecution, conflict, violence, human rights 

violations and events seriously disturbing public order.  This included nearly 44 million 

refugees and 8 million asylum seekers.  In addition to this, millions more people are displaced 

annually by weather-related events – such as floods, storms, wildfires and droughts linked to 

climate change1.  A relatively small number of these people make their way to the UK, the 

largest recipients being Iran, Turkey, Germany and Uganda. However, the number of asylum 

seekers arriving in the UK has increased sharply in the past five years2. 

National – In 2022 the UK Government widened arrangements for asylum dispersal.  This 

meant that all local authorities were expected to accommodate a share of the asylum seekers 

arriving in the UK.  Previously those arriving in Wales has been accommodated in Newport, 

Cardiff, Swansea and Wrexham.  Language barriers and problems getting qualifications 

recognised in the UK make it hard for recent arrivals to find work.  Those seeking sanctuary 

are likely to be on low incomes and amongst the most susceptible to the rising cost of living.  

In addition to these factors, negative attitudes towards refugees and asylum seekers have 

become more widespread with social media appearing to legitimise negative attitudes.  

Local – Monmouthshire has high property prices in comparison to earnings and relative to 

other parts of Wales. This translates into high rental values which place properties out of the 

range of many families. The people seeking sanctuary are likely to have limited financial 

resources and a lack of credit history making it hard for them to find a home This has made it 

difficult for housing providers and families arriving in the area to secure affordable properties. 

Rurality and the relative lack of diversity in the county means Monmouthshire does not have 

the range of shop and places of worship needed to meet the needs of different groups. Many 

recent immigrants also have No Recourse to Public Funds which places them at increased risk 

of hardship.  

                                            
1 https://www.statista.com/statistics/263423/major-refugee-hosting-countries-worldwide/ 
2 https://www.gov.uk/government/statistics/immigration-system-statistics-year-ending-december-2024/how-many-people-claim-

asylum-in-the-uk 
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Vision and Principles 
We want Monmouthshire to be a safe and welcoming county where refugees and people 

seeking sanctuary have access to support and services, where community connections are 

fostered and where people can rebuild their lives from the day they arrive and feel part of this 

special place. 

Monmouthshire County Council will adopt the following principles which apply to all groups, 

networks and streams operating under the name of City of Sanctuary: 

 Offer a positive vision of a culture of welcome and hospitality to all. 

 Create opportunities for relationships of friendship and solidarity between local people 

and those seeking sanctuary. 

 Recognise and encourage partnership working and network development across 

localities. 

 Identify opportunities for practical action and work on common-cause issues to effect 

change within and across communities (turning empathy into action). 

 Celebrate and promote the welcome and contribution of people seeking sanctuary. 

 Engage people seeking sanctuary in decision making processes at all levels and in all 

activities. 

 Promote understanding of asylum and refugee issues, especially by enabling refugee 

voices to be heard directly. 

 

Objectives and Actions 
It is vital that these principles are mainstreamed into all aspects of the council’s work including 

education, employment, housing and social care and well-being.  We need to ensure that the 

lived experiences of those seeking sanctuary are sought when we are engaging communities 

and their needs should be considered in the design of services.  

The following objectives create a framework for the development of an action plan: 

 Ensure Essential Needs Are Met 

Supporting residents with access to food, housing, healthcare, and other basic 

necessities. 

 Foster Economic Inclusion 

Creating opportunities for all through employment, skills development, and financial 

support. 

 Strengthen Social Integration 

Developing the networks available for sanctuary seekers in the county.   

 Champion Monmouthshire as a County of Sanctuary 

Welcoming and supporting people seeking safety and promoting diversity and 

compassion. 

 Shape the Future of Public Services 

Collaborating with communities to influence and improve the delivery of local 

services. 
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Appendix 1 

Council of Sanctuary Action Plan 
The action plan below is included as an appendix to the strategy and will be refined in in 

response to the changing needs of refugees and asylum seekers.  Progress will be monitored 

regularly and embedded as part of the council’s performance management framework with 

reports available to the Council’s scrutiny committees. 

 

Action Responsible Officer Timescale 

Ensure Essential Needs Are Met 

Support local people seeking sanctuary who settled 

under government schemes including UK 

resettlement scheme (UKRS), Afghan Resettlement 

schemed (ARAP, ACRS), Asylum Dispersal Scheme 

and Homes for Ukraine scheme in line with statutory 

duties. 

Connected 

Communities 

Manager 

ongoing 

Work alongside our food partnership and community 

fridge projects to raise awareness of free or low-cost 

food options. 

Strategic 

Partnerships 

Manager 

March 

2026 

Provide support to help people sustain tenancies as 

part of the Council’s approach to homelessness 

prevention. 

Housing and 

Communities 

Manager 

ongoing 

Expand advice and support for local people seeking 

sanctuary to help them navigate the housing system. 

Housing and 

Communities 

Manager 

March 

2020 

Provide training for council staff on how to support 

people seeking sanctuary, e.g. residents with varying 

immigration status. 

Connected 

Communities 

Manager 

January 

2026 

Foster Economic Inclusion 

Educate and empower council staff and local 

businesses about opportunities to employ people 

seeking sanctuary including through work experience 

and apprenticeships. 

Chief Officer – 

People, Performance 

and Partnerships 

March 

2026 

Ensure a clear pathway is in place to support victims 

of domestic violence of other vulnerable people with 

no recourse to public funds. 

Equalities and Welsh 

Language Manager 

December 

2025 

Ensure access to English and a Second language 

provision (ESOL) 

Strategic Manager: 

Community Hubs, 

Community 

Education & 

Libraries 

ongoing 
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Action Responsible Officer Timescale 

Strengthen Social Integration 

Empower and support local institutions and services, 

including libraries and schools, to become registered 

places of sanctuary. 

Strategic 

Partnerships 

Manager 

March 

2026 

Commit to working with and alongside refugees and 

sanctuary seekers to ensure services reflect the reality 

of their lived experiences. 

Strategic 

Partnerships 

Manager 

ongoing 

Facilitate the creation and empowerment of 

community groups and spaces where refugees and 

sanctuary seekers can come together to enjoy 

common interests and create new friendships and 

connections amongst themselves and with local 

communities. 

Strategic 

Partnerships 

Manager 

June 2026 

Champion Monmouthshire as a County of Sanctuary 

Work with local groups to promote positive 

narratives to build understanding, empathy and 

support in local communities 

Strategic 

Partnerships 

Manager 

comms 

ongoing 

Provide platforms where refugees and asylum 

seekers can tell their stories  

Strategic 

Partnerships 

Manager 

Comms 

June 2026 

Sharing resources, ideas and achievements via 

Councils of Sanctuary network and City of Sanctuary 

UK website 

Connected 

Communities 

Manager 

comms 

March 

2026 

Shape the Future of Public Services 

Ensure that the sanctuary principles are considered 

when strategies, policies or services are updated or 

revised. 

Chief Officer – 

People, Performance 

and Partnerships 

December 

2026 

Develop resources, including the council’s website, 

to ensure they are accessible for people seeking 

sanctuary 

Chief Officer – 

People, Performance 

and Partnerships 

March 

2026 
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Glossary 
 

Asylum seeker - In the UK, a person who is seeking asylum or sanctuary is known as an 

asylum seeker because they have: 

 fled their home 

 arrived in another country, whichever way they can 

 made themselves known to the authorities 

 submitted an asylum application 

 a legal right to stay in the country while waiting for a decision 

Refugee - Refugees are people who have fled war, violence, conflict or persecution and have 

crossed an international border to find safety in another country. The 1951 Refugee 

Convention is a key legal document and defines a refugee as: “someone who is unable or 

unwilling to return to their country of origin owing to a well-founded fear of being persecuted 

for reasons of race, religion, nationality, membership of a particular social group, or political 

opinion.”  

In the UK a refugee: 

 has arrived in the UK on a recognised UK Government resettlement programme 

 has proven that they’d be at risk if returned to their home country 

 has had their claim for asylum accepted by the government 

 has permission to stay in the UK either long term or indefinitely 

Migrant - A migrant is a person who moves from one country to another, this could be for 

several reasons, for example to work, study or to reunite with family.  

No recourse to public funds This is a condition for a person that is subject to immigration 

control, and it means that they are not entitled to most public benefits due to their 

immigration status, for example a student, someone on a spousal visa or a visa overstayer. 

Section 115 of the Immigration and Asylum Act 1999 states that a person will have ‘no 

recourse to public funds’ if they are ‘subject to immigration control’. 

Separated or Unaccompanied children - Separated children and young people seeking 

sanctuary is an alternative to use of the acronym /abbreviation UASCs (Unaccompanied 

Asylum-Seeking Children) or UAM (Unaccompanied Minors). Unaccompanied can imply a 

deliberate decision to send lone children into danger and does not reflect the fact that many 

lose their families in the chaos of fleeing war and other dangers. In the UK, they are usually 

looked after by the local authority. 

Indefinite Leave to Remain - This is an immigration condition that gives a person the right 

to live indefinitely and is also called 'settlement'. It gives a person the right to live, work and 

study and apply for benefits. It can also be used to apply for British citizenship. 

Forced migrant - A term commonly used for a person subject to a migratory movement in 

which an element of coercion exists, including threats to life and livelihood, whether arising 

from natural or man-made causes (e.g. movements of refugees and internally displaced 

persons as well as people displaced by natural or environmental disasters, chemical or nuclear 

disasters, famine or development projects or those who have been trafficked or enslaved). 
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A Person Seeking Sanctuary or Sanctuary Seeker - An umbrella term for someone seeking 

safety irrespective of immigration status. 

Subject to immigration control - A person will be ‘subject to immigration control’ if they: 

• Have been granted leave to enter or remain in the UK with the condition of ‘no 

recourse to public funds. This may include women who have joined their husband or 

partner on a spousal visa or may have limited leave granted under family or private 

life rules. 

• Have leave to enter or remain in the UK but may have a restriction or prohibition on 

claiming public funds for a period of time. For example, persons from the European 

Economic Area (EEA) nationals may be prevented from accessing public funds when 

they do not meet the eligibility criteria.  

• Do not have leave to enter or remain, such as those who overstay their visa or who 

enter illegally. 

• Individuals on a time limited visa, such as a student or work visa. 

 

UKRS – United Kingdom Resettlement Scheme (replaced the above in 2021) Works with 

UNHCR to identify those most in need of protection. 

VPRS – Vulnerable Persons Resettlement Scheme (Syrians 2014-2020) 

VCRS – Vulnerable Children’s Resettlement Scheme (Middle East and North Africa as well 

as Syria started in 2016) 
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Name of the Officer: Sharran Lloyd 
 
 
Phone no: 01633 64 (4344) 
E-mail: sharranlloyd@monmouthshire.gov.uk 

Please give a brief description of the aims of the proposal 

Monmouthshire’s County of Sanctuary strategy aims to make the county a safe 

and welcoming place for people seeking refuge. It focuses on meeting basic 

needs, promoting inclusion, supporting vulnerable groups, and shaping public 

services to be more responsive and compassionate. 

 

Name of Service area: Strategic Partnerships 

 

Date: 2/9/2025 

 

1. Are your proposals going to affect any people or groups of people with protected characteristics?  Please explain the impact, the 

evidence you have used and any action you are taking below.  

Integrated Impact Assessment Template 
(incorporating Equalities, Socio-economic Duty, Future Generations, 

Welsh Language Measures, Corporate Parenting) 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Age 
Consider the impact on our 

community in relation to age, e.g. 

how do we engage with older and 

younger people about our services, 

access issues etc. Also consider 

what issues there are for 

employment and training. 

The strategy promotes age related 

equality by committing to give every 

child the best start in life, as outlined in 

Objective 1 of the Council’s Strategic 

Equality Plan (2024–2028). It aims to 

reduce disparities in educational 

attainment among ethnic groups and 

improve outcomes for sanctuary-

seeking children. It also ensures 

appropriate care and integration 

support for Unaccompanied Asylum 

Seeker Children through national 

schemes 

Some age-specific needs may be 
overlooked if services aren’t tailored 
appropriately. For example, young 
sanctuary seekers may face gaps in 
education or mental health support, while 
older individuals might struggle with digital 
access or community inclusion. 

The strategy includes targeted actions to 
support children and young people, such 
as resettlement services for 
Unaccompanied Asylum Seeker Children 
and efforts to reduce educational 
disparities. It also promotes inclusive 
service design by involving sanctuary 
seekers in decision-making and tailoring 
support to diverse age-related needs 

Disability 
Consider the impact and what issues 

there are around each of the 

disability needs groups e.g. access 

to buildings/services, how we provide 

services and the way we do this, 

producing information in alternative 

formats, employment issues etc. 

The strategy promotes inclusive 

service delivery and community 

integration, which benefits people with 

disabilities. It commits to ensuring 

access to essential services such as 

housing, healthcare, and education, 

and emphasizes tailoring support to 

individual needs. The Council’s values 

of fairness and kindness underpin 

efforts to create welcoming 

environments for all, including those 

with disabilities 

Potential negative impacts may arise if 
services are not fully accessible or if 
communication and engagement methods 
do not accommodate diverse needs. For 
example, physical access barriers, lack of 
accessible information formats, or 
insufficient support for mental health could 
disproportionately affect disabled sanctuary 
seekers 

The strategy outlines several mitigating 
actions: 

 Training for council staff to support 
residents with varying needs, 
including those with disabilities. 

 Collaboration with community 
groups to ensure services reflect 
lived experiences. 

 Development of accessible 
resources and inclusive public 
services, including libraries and 
community hubs. 

 Ongoing engagement with third 
sector partners to improve support 
structures  
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Gender reassignment 
Consider the provision of inclusive 

services for transgender people and 

groups. Also consider what issues 

there are for employment and 

training. 

The strategy promotes inclusivity and 

respect for people of all backgrounds, 

aligning with the City of Sanctuary 

principles of openness and 

participation. It commits to creating 

welcoming environments and fostering 

community connections, which can 

positively impact transgender 

individuals by reducing isolation and 

promoting belonging 

If services and community spaces are not 
explicitly inclusive or staff are not 
adequately trained, transgender individuals 
may face barriers to accessing support or 
feel excluded from sanctuary initiatives. 
Lack of visibility or representation in 
decision-making processes could also limit 
the effectiveness of support 

The strategy outlines several actions to 
promote inclusion: 

 Training council staff to support 
residents with varying immigration 
statuses and needs, which can 
include gender identity 
considerations  

 Engaging sanctuary seekers in 
decision-making to ensure 
services reflect diverse lived 
experiences  

 Promoting positive narratives and 
providing platforms for individuals 
to share their stories, helping to 
build empathy and understanding 
across communities 

 

Marriage or civil partnership 
Same-sex couples registered as civil 

partners have the same rights as 

married couples and must be 

provided with the same benefits, 

such as survivor pensions, flexible 

working, maternity/paternity pay and 

healthcare insurance. Consider the 

impact of your proposal on these 

rights. 

 

The strategy promotes inclusive 

communities and equal access to 

services, which supports individuals in 

all types of relationships. Its emphasis 

on fairness, dignity, and respect helps 

ensure that people in marriages or civil 

partnerships—regardless of 

background—can access housing, 

healthcare, and community support 

without discrimination 

While not explicitly addressed, there may 
be risks if services do not account for the 
specific needs of couples, such as joint 
housing support or recognition of civil 
partnerships in service eligibility. Lack of 
tailored support could lead to unequal 
treatment or barriers to accessing benefits 

The strategy outlines inclusive service 
design and staff training to support diverse 
needs. It promotes engagement with 
sanctuary seekers to ensure services 
reflect lived experiences and encourages 
partnership working to improve access 
and equity. These measures help ensure 
that people in marriages or civil 
partnerships are treated fairly and their 
needs considered 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Pregnancy or maternity 
A woman is protected from 

discrimination during her pregnancy, 

maternity leave and 26 weeks from 

the day she gives birth. Including the 

provision of services, goods and 

facilities and recreational or training 

facilities. Consider the impact of your 

proposal on these protections. 

 

The strategy promotes access to 

essential services such as housing, 

healthcare, and food, which directly 

supports individuals during pregnancy 

and maternity. It emphasizes dignity, 

safety, and well-being for all, helping 

ensure that pregnant people and new 

parents receive the support they need 

to rebuild their lives in Monmouthshire 

Potential negative impacts may arise if 
services are not sufficiently tailored to the 
specific needs of pregnant individuals or 
new parents—such as access to maternal 
healthcare, childcare, or safe housing. 
Without targeted support, these groups may 
face additional barriers to integration and 
well-being 

The strategy includes actions to: 

 Provide support for sustaining 
tenancies and preventing 
homelessness, which benefits 
pregnant individuals and families  

 Ensure access to healthcare and 
necessities through coordinated 
resettlement and community 
support  

 Train council staff to understand 
and respond to diverse needs, 
including those related to 
pregnancy and maternity 

 

Race 
What will the proposal do to promote 
race equality with the aim of 
eliminating unlawful discrimination, 
promoting equality of opportunity and 
promoting good relations between 
different racial groups. Think about 
the potential to affect racial groups 
differently. Possible issues include 
providing translation/interpreting 
services, cultural issues and 
customs, access to services, issues 
relating to Asylum Seeker, Refugee, 
Gypsy & Traveler, migrant 
communities and recording of racist 
incidents etc. 

The strategy directly supports racial 

equality by committing to inclusive 

communities and reducing disparities. 

It acknowledges the racial diversity of 

sanctuary seekers and aims to 

eliminate inequalities—particularly in 

education—through Objective 1 of the 

Strategic Equality Plan, which focuses 

on giving every child the best start in 

life. It also promotes understanding of 

asylum and refugee issues and 

celebrates the contributions of people 

from diverse racial backgrounds 

If services are not culturally sensitive or fail 
to address language barriers, people from 
racial minority groups may face challenges 
in accessing support. Additionally, the 
strategy notes that local challenges such as 
limited access to culturally appropriate 
services and places of worship could 
disproportionately affect racial minority 
communities 

The strategy outlines several actions: 

 Engagement with third sector 
partners and community groups to 
improve culturally appropriate 
support  

 Events and museum programmes 
that celebrate diversity and 
promote inclusive histories  

 Training for council staff to better 
support people from diverse racial 
backgrounds  

 Promoting positive narratives and 
refugee voices to foster empathy 
and understanding across 
communities 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Religion or Belief 
Consider the impact e.g. dietary 
issues, religious holidays or days 
associated with religious observance, 
cultural issues and customs. Also 
consider what issues there are for 
employment and training. 

 

The strategy promotes a welcoming 
and inclusive environment for people 
of all backgrounds, including those 
with diverse religious beliefs. It 
emphasizes community cohesion, 
dignity, and respect, and supports 
sanctuary seekers in rebuilding their 
lives in Monmouthshire. The Council’s 
commitment to celebrating diversity—
such as hosting inclusive events and 
working with community groups—helps 
foster understanding and acceptance 
of different faiths and beliefs 

Challenges may arise if local services do 
not adequately accommodate religious 
needs, such as access to places of 
worship, culturally appropriate food, or 
observance of religious holidays. The 
strategy acknowledges that availability of 
such services can be limited in some areas, 
which may affect sanctuary seekers’ ability 
to fully practice their faith 

The strategy includes actions to: 

 Engage with third sector and faith-
based organizations to improve 
support and representation  

 Host events that celebrate cultural 
and religious diversity, helping to 
build empathy and understanding  

 Ensure services are designed with 
input from sanctuary seekers, 
including those with specific 
religious needs 

 

Sex 
Consider what issues there are for 
men and women. Will this impact 
disproportionately on one group 
more than another e.g. equal pay, 
responsibilities for dependents, 
issues for carers, access to training, 
employment issues.  

The strategy promotes fairness, 
dignity, and inclusion for all individuals, 
regardless of sex. It supports access to 
essential services such as housing, 
healthcare, and education, which 
benefit both women and men. The 
Council’s commitment to supporting 
victims of domestic violence—many of 
whom are women—through clear 
pathways and safeguarding measures 
is a direct positive impact. 

Potential negative impacts may arise if 
services do not adequately address gender-
specific needs, such as support for single 
mothers, access to gender-sensitive 
healthcare, or protection from gender-
based violence. Without targeted 
approaches, some groups may experience 
unequal access or outcomes. 

The strategy includes actions to: 

 Provide tailored support for 
vulnerable individuals, including 
victims of domestic violence. 

 Train council staff to understand 
and respond to diverse needs, 
including those related to sex and 
gender. 

 Engage sanctuary seekers in 
service design to ensure gender-
sensitive approaches are 
embedded in delivery. 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Sexual Orientation 
Consider the provision of inclusive 
services for e.g. older and younger 
people from the Lesbia, Gay and Bi-
sexual communities. Also consider 
what issues there are for 
employment and training. 

The strategy promotes inclusivity, 
dignity, and respect for all individuals, 
regardless of sexual orientation. Its 
emphasis on building cohesive 
communities and celebrating diversity 
helps create a welcoming environment 
for LGBTQ+ sanctuary seekers. The 
Council’s values of openness and 
kindness support the development of 
services that are inclusive of different 
sexual orientations. 

If services are not explicitly inclusive or staff 
are not trained to understand the needs of 
LGBTQ+ individuals, there may be risks of 
exclusion or discrimination. Limited visibility 
or representation of LGBTQ+ voices in 
community engagement and service design 
could also lead to gaps in support. 

The strategy outlines actions to: 

 Train council staff to support 
residents with diverse 
backgrounds and needs, including 
those related to sexual orientation. 

 Engage sanctuary seekers in 
decision-making to ensure 
services reflect lived experiences. 

 Promote positive narratives and 
provide platforms for individuals to 
share their stories, helping to 
foster empathy and understanding 
across communities. 

 

 

 

 

2. The Socio-economic Duty 

The Socio-economic Duty requires public bodies to have due regard to the need to reduce inequalities of outcome which result from socio-

economic disadvantage when taking key decisions.   
Socio-economic disadvantage can be defined as living in less favourable social and economic circumstances than others in society. It also includes social justice, which is 

about reducing inequalities by working towards more equal distribution of wealth and opportunities so everyone can achieve their full potential. 

Consider how the proposal could affect the following vulnerable groups: 

Armed Forces Community (including veterans)   Students     People who have experienced the asylum system 

Single parents       People living in the most deprived areas  People involved in the criminal justice system 

Vulnerable families      Pensioners 

Single adult households      Homeless People 

Carers        People misusing substances 

 

Socio-economic Duty  

 

Describe any positive impacts 

your proposal has in respect of 

people suffering socio economic 

disadvantage 

Describe any negative impacts 
your proposal has in respect of 
people suffering from socio 
economic disadvantage. 

What has been/will be done to 
mitigate any negative impacts or 
better contribute to positive impacts 
in relation to the Socio-economic 
disadvantage? 
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Think of what evidence you 

have about socio-economic 

disadvantage and 

inequalities of outcome in 

relation to this proposal. Will 

it impact disproportionately 

on certain groups? Can the 

proposals be improved to 

reduce inequalities of 

outcome?  

The strategy is strongly aligned with 
reducing inequalities for people facing 
socio-economic disadvantage. It commits to 
ensuring access to essential needs—such 
as food, housing, healthcare, and 
education—for sanctuary seekers. It also 
promotes economic inclusion through 
employment, skills development, and 
financial support. These actions directly 
benefit individuals and families living in 
deprived circumstances or with limited 
resources 

Potential negative impacts may arise if 
services are not sufficiently resourced or 
coordinated to meet the complex needs of 
disadvantaged groups. For example, limited 
availability of affordable housing, transport, 
or culturally appropriate services could 
hinder access and integration. The strategy 
also notes challenges such as the cost of 
living and No Recourse to Public Funds 
(NRPF), which can disproportionately affect 
vulnerable individuals 

 

 

the strategy outlines several mitigating actions: 

A dedicated resettlement team to support 
sanctuary seekers across Monmouthshire and 
Newport. 

Collaboration with food partnerships and 
community fridge projects to improve access 
to affordable food. 

Support for tenancy sustainment and 
homelessness prevention. 

Training for council staff to better understand 
and respond to the needs of people with 
varying immigration statuses and 
vulnerabilities. 

Engagement with community groups and third 
sector partners to ensure services reflect lived 
experiences and are inclusive of those facing 
socio-economic hardship 

 

 
 
 
3. Policy making and the Welsh language 
What are the effects that the proposals would have on the Welsh language, specifically on opportunities for people to use Welsh and on treating the Welsh language no less 
favourably than English? How could positive effects be increased, or negative effects be mitigated? Explain how you believe the proposals could be improved to have positive 
effects or increased positive effects on opportunities for people to use the Welsh language and on treating the Welsh language no less favourably than the English language.  
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Policy Making: 
Consider what impact this policy decision will have 

on the Welsh Language. This includes opportunities 

for people to use the language, opportunities to 

promote the language and treating the language no 

less favourably that the English language. Include 

any data and evidence e.g. WESP, Census Data, 

Cymraeg 2050, Welsh Language Strategy. 

The strategy encourages inclusive 
events and cultural programmes 
that reflect the diversity of 
Monmouthshire’s communities, 
including Welsh-speaking residents  

It supports the use of council 
spaces (e.g. County Hall) for events 
that celebrate community diversity, 
which can include Welsh language 
and culture  

It promotes community cohesion 
and integration, which helps ensure 
Welsh language services are 
accessible and relevant to 
sanctuary seekers. 

If not carefully implemented, there 
may be missed opportunities to 
promote the Welsh language 
among sanctuary seekers.  
 
Some services may lack bilingual 
resources or Welsh-speaking 
staff, which could limit access or 
engagement for Welsh speakers. 

The strategy includes commitments to 
inclusive service design and staff 
training, which can incorporate Welsh 
language awareness  
 
Community engagement and co-
production with sanctuary seekers will 
help ensure Welsh language needs are 
considered in service delivery 
 
Continued use of Welsh Government 
funding to support inclusive cultural 
programmes will help embed Welsh 
language promotion in community 
initiatives 

Operational: 

Recruitment & Training of workforce 
Carefully consider whether vacant posts require 

Welsh language skills as a desirable or essential 

skill. This is especially pertinent with front line roles 

as more than 10 % of the population of 

Monmouthshire speak Welsh. Also, when assessing 

the need for Welsh language skills keep in mind the 

existing Welsh language skills within the workforce. 

In service areas where there is a current lack of 

Welsh language skills, posts should be advertised as 

Welsh language essential. Additionally, consider 

where further training may be needed to increase the 

number of staff who can speak Welsh and to 

enhance the skills of current Welsh speakers. 

The strategy promotes inclusive 
recruitment and workforce 
development by encouraging 
services and institutions to become 
registered places of sanctuary. It 
highlights the importance of training 
council staff to support sanctuary 
seekers, including those with 
varying immigration statuses and 
vulnerabilities. This helps build a 
workforce that is empathetic, 
culturally competent, and equipped 
to meet diverse needs. 

If recruitment processes do not 
actively consider the need for 
Welsh language skills, cultural 
competence, or lived experience 
of sanctuary seekers, there may 
be missed opportunities to build a 
representative and responsive 
workforce. Additionally, without 
targeted training, staff may lack 
the confidence or knowledge to 
support sanctuary seekers 
effectively 

The strategy outlines actions to: 

 Provide training for council staff 
on supporting people seeking 
sanctuary. 

 Encourage Welsh language 
development and assess 
language needs in frontline 
roles. 

 Promote inclusive recruitment 
practices and empower staff to 
engage with sanctuary 
principles. 

 Ensure service design reflects 
lived experiences through direct 
engagement with sanctuary 
seekers. 
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4. Does your proposal deliver any of the well-being goals below?  Please explain the impact (positive and negative) you expect, together 
with suggestions of how to mitigate negative impacts or better contribute to the goal.  There’s no need to put something in every box if it is not 
relevant!

 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

A prosperous Wales 
An innovative, productive and low 
carbon society which recognises 
global limits and uses resources 
efficiently (including acting on 
climate change); a skilled and 
well-educated population in an 
economy which generates wealth 
and provides jobs. 

The strategy contributes to a prosperous 
Wales by promoting economic inclusion 
and access to employment, education, and 
skills development. It supports sanctuary 
seekers in rebuilding their lives through: 

Training and apprenticeships for 
employment. 

ESOL (English for Speakers of Other 
Languages) provision to improve language 
skills. 

Collaboration with local businesses to 
create work opportunities 

Potential negative impacts may arise if 

economic inclusion measures are not 

adequately resourced or coordinated. For 

example: 

Limited access to affordable housing or 

transport may hinder participation in work 

or training. 

NRPF (No Recourse to Public Funds) 

restrictions can prevent sanctuary seekers 

from accessing financial support, 

The strategy outlines several mitigating 

actions: 

A dedicated resettlement team to support 

sanctuary seekers with housing, 

healthcare, and employment. 

Partnerships with food networks and 

community groups to address basic 

needs. 

Training for council staff to better support 

residents with complex immigration and 

socio-economic challenges. 

Service Delivery:  

Use of Welsh language in service 

delivery  
When advertising our services you must promote the 

fact that people can deal with the council in Welsh by 

phone, email, twitter, Facebook, letters, forms, 

website transactions etc. 
 

The strategy supports the Welsh 
Government’s “Nation of 
Sanctuary” vision and aligns with 
Monmouthshire’s commitment to 
inclusive service delivery. It 
promotes cultural inclusion through 
events and museum programmes 
that celebrate diversity and shared 
histories. These initiatives help 
raise the profile of the Welsh 
language and encourage its use in 
community engagement and public 
services. 

If services are not actively 
bilingual or staff lack Welsh 
language skills, there may be 
missed opportunities to treat 
Welsh no less favourably than 
English. This could limit access 
for Welsh-speaking sanctuary 
seekers or reduce visibility of the 
language in frontline service 

The strategy outlines actions to: 

 Promote inclusive recruitment 
and training, including assessing 
Welsh language needs in 
frontline roles. 

 Encourage services and 
institutions to become registered 
places of sanctuary, which 
includes language accessibility. 

 Develop resources, including 
the council’s website, to ensure 
they are accessible and 
inclusive for Welsh speakers. 
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 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

Support for tenancy sustainment and 
homelessness prevention, which stabilises 
living conditions and enables economic 
participation 

These actions help build a skilled, resilient 
population and reduce barriers to 
economic contribution 

 

increasing vulnerability and limiting their 

ability to contribute economically 

 

Ongoing engagement with sanctuary 

seekers to ensure services reflect lived 

experiences and support long-term 

integration  

 

A resilient Wales 
Maintains and enhances a 
biodiverse natural environment 
with healthy functioning 
ecosystems that support social, 
economic and ecological resilience 
and the capacity to adapt to 
change (for example climate 
change). 

None identified at this time 

 

None identified at this time 

 

Not applicable. 

 

A healthier Wales 
People’s physical and mental well-
being is maximised and in which 
choices and behaviours that 
benefit future health are 
understood. 

The strategy supports a healthier Wales by 

ensuring sanctuary seekers have access to 

essential services that promote physical 

and mental well-being. This includes: 

Access to healthcare and housing through 

dedicated resettlement support. 

Community cohesion initiatives that reduce 

isolation and improve mental health. 

Support for victims of domestic violence 

and vulnerable individuals with no recourse 

to public funds. 

Engagement with community groups to 

foster inclusive spaces and shared 

Potential negative impacts may arise if 

healthcare access is delayed or limited 

due to immigration status, language 

barriers, or lack of awareness. 

Additionally, if sanctuary seekers face 

housing insecurity or social exclusion, their 

physical and mental health may be 

adversely affected 

The strategy outlines several actions: 

A resettlement team to coordinate access 

to healthcare and housing. 

Training for council staff to support 

residents with complex needs and 

immigration statuses. 

Collaboration with third sector partners to 

improve service delivery and outreach. 

Community-led initiatives and inclusive 

events to promote mental well-being and 

reduce stigma. 
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 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

activities that contribute to emotional 

resilience. 

These actions help create conditions 

where people can live healthier lives and 

make informed choices that benefit their 

long-term well-being. 

 

A Wales of cohesive 
communities 
Communities are attractive, viable, 
safe and well connected 

The strategy strongly supports the 

development of cohesive communities by: 

Promoting inclusion, safety, and belonging 

for sanctuary seekers. 

Encouraging community-led initiatives such 

as the Monmouthshire Ukrainian Group 

and Abergavenny Town of Sanctuary  

Hosting events and cultural programmes 

that celebrate diversity and foster mutual 

understanding. 

Empowering local institutions (e.g. libraries 

and schools) to become registered places 

of sanctuary. 

These actions help build trust, reduce 

social isolation, and create spaces where 

people from different backgrounds can 

connect and thrive together 

 

Challenges may arise if local infrastructure 

and services are not sufficiently equipped 

to meet the needs of diverse communities. 

For example: 

 Limited access to culturally 

appropriate services, places of 

worship, or community spaces. 

 Risk of social tension or 

misunderstanding if sanctuary 

principles are not widely 

understood or supported. 

These gaps could hinder the full 

integration of sanctuary seekers and 

weaken community cohesion. 

 

The strategy outlines several actions: 

Ongoing engagement with sanctuary 

seekers to ensure services reflect lived 

experiences. 

Training for council staff to support 

inclusive service delivery. 

Collaboration with third sector partners 

and community groups to strengthen local 

networks. 

Promotion of positive narratives and 

refugee voices to build empathy and 

understanding across communities 
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 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

A globally responsible 
Wales 
Taking account of impact on global 
well-being when considering local 
social, economic and 
environmental wellbeing 

The strategy contributes to a globally 

responsible Wales by: 

Supporting people fleeing war, 

persecution, and humanitarian crises, 

aligning with Wales’s commitment to 

international solidarity and human rights. 

Promoting safe and legal routes for 

sanctuary seekers, in line with the Welsh 

Government’s “Nation of Sanctuary” status. 

Encouraging inclusive service delivery and 

cultural understanding, which helps Wales 

play a responsible role in global migration 

and integration efforts. 

These actions reflect Wales’s values of 

compassion, fairness, and global 

citizenship 

 

Potential negative impacts may arise if 

local services are not sufficiently 

resourced to meet the needs of sanctuary 

seekers, which could undermine Wales’s 

ability to uphold its global commitments. 

Additionally, if public understanding of 

sanctuary principles is limited, it may lead 

to resistance or misinformation that 

weakens Wales’s global reputation for 

inclusivity 

The strategy outlines several actions: 

Promoting positive narratives and refugee 

voices to build empathy and 

understanding. 

Hosting inclusive events and cultural 

programmes that celebrate diversity and 

shared histories. 

Engaging with third sector partners and 

community groups to strengthen support 

systems and ensure services reflect lived 

experiences. 

Monitoring and refining the action plan to 

respond to emerging global and local 

challenges. 

 

A Wales of vibrant culture 
and thriving Welsh 
language 
Promotes and protects culture, 
heritage and the Welsh language, 
and participation in the arts, and 
sports and recreation 

The strategy promotes cultural inclusion 

through events and museum programmes 

that celebrate diversity and shared 

histories. It supports the Welsh 

Government’s “Nation of Sanctuary” vision 

and encourages the use of Welsh in public 

services and community engagement. 

If services are not actively bilingual or staff 

lack Welsh language skills, it may limit 

access for Welsh-speaking sanctuary 

seekers and reduce visibility of the 

language in service delivery. 

The strategy includes staff training, 

promotion of inclusive recruitment, and 

development of accessible resources (e.g. 

websites and hubs) to ensure Welsh is 

treated no less favourably than English. 

A more equal Wales 
People can fulfil their potential no 
matter what their background or 
circumstances. (This includes the 
protected characteristics listed in 

The strategy promotes equality by 

addressing disparities in education, 

housing, and access to services for 

sanctuary seekers. It supports inclusive 

communities and aims to eliminate barriers 

Without targeted support, some groups 

may still face unequal outcomes—

particularly those affected by No Recourse 

to Public Funds (NRPF), language 

The strategy includes staff training, 

community engagement, and tailored 

support services to ensure lived 

experiences inform service design and 

delivery. It also promotes inclusive 

P
age 372

https://www.gov.wales/well-being-future-generations-act-essentials-html


 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

Section 1 above. You can add 
more detail there. Don’t forget to 
think about the impacts on 
poverty) 

linked to race, immigration status, and 

socio-economic disadvantage. 

barriers, or limited access to culturally 

appropriate services. 

recruitment and collaboration with third 

sector partners. 

 

 

5. How has your proposal embedded and prioritised the sustainable governance principles in its development? 

Sustainable Development 

Principles 

Does your proposal demonstrate you have 

met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Balancing short term 

need with long term 

and planning for the 

future 

We are required to look 

beyond the usual short-

term timescales for 

financial planning and political cycles and 

instead plan with the longer term in mind 

(guidance says at least 10 years, but 

preferably 25) 

Yes. The strategy embeds long-term thinking by focusing 

on sustainable integration of sanctuary seekers into 

Monmouthshire’s communities. It aims to build inclusive 

public services, strengthen community networks, and 

reduce inequalities—ensuring that support systems evolve 

with changing needs and contribute to lasting well-being 

Yes. Continued monitoring and refinement of the action plan, 
regular engagement with sanctuary seekers, and investment in 
staff training will help maintain long-term impact and 
responsiveness to future challenges 
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Sustainable Development 

Principles 

Does your proposal demonstrate you have 

met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Working together with 

other partners to 

deliver objectives  

Yes. The strategy is built on strong collaboration with third 

sector partners, local volunteers, and community groups. 

It highlights joint efforts such as the Monmouthshire 

Ukrainian Group and partnerships with food networks, 

housing teams, and cultural institutions to deliver inclusive 

support 

Yes. Continued engagement with sanctuary seekers and 
expansion of cross-sector partnerships will strengthen service 
delivery. Promoting shared learning and co-design of services 
will ensure collaboration remains meaningful and responsive 
 
 
 
 
 
 
 
 
 
 

Involving those with an 

interest and seeking 

their views 

Who are the 

stakeholders who will be 

affected by your 

proposal? Have they been involved? Do 

those people reflect the diversity of the 

area which is served? 

Yes. The strategy prioritises involvement by actively 
engaging sanctuary seekers in decision-making and 
service design. It promotes collaboration with local 
communities, volunteers, and third sector partners to 
ensure services reflect lived experiences and diverse 
needs 

Yes. Continued outreach to underrepresented groups, 
expanding platforms for refugee voices, and co-producing 
services with sanctuary seekers will strengthen involvement and 
ensure inclusive, responsive delivery. 

Putting resources into 

preventing problems 

occurring or getting 

worse 

Yes. The strategy focuses on preventing long-term 
disadvantage by addressing immediate needs—such as 
housing, food, and healthcare—and supporting sanctuary 
seekers to integrate and thrive. It also includes proactive 
measures like staff training, community engagement, and 
safeguarding support to reduce risks and vulnerabilities. 

Yes. Continued investment in inclusive service design, early 
intervention programmes, and collaboration with community 
groups will strengthen preventative approaches and reduce 
future inequalities. 
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Sustainable Development 

Principles 

Does your proposal demonstrate you have 

met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Considering impact on 

all wellbeing goals 

together and on other 

bodies 

Focus here on how you 

will better integrate the 

Wellbeing Goals impacts 

on people, economy and environment 

described above and balance any 

competing impacts. Think about impacts 

the proposal may have on other 

organisations 

Yes, it connects actions across multiple well-being goals—
such as equality, cohesive communities, and prosperity—
by embedding sanctuary principles into education, 
housing, employment, and public services. It also 
promotes inclusive decision-making and community 
participation, ensuring that support for sanctuary seekers 
contributes to broader societal well-being 

Yes, the strategy aligns well with the integration principle of the 
Well-being of Future Generations (Wales) Act by embedding 
sanctuary values across multiple service areas—education, 
housing, employment, and public services. It supports several 
well-being goals simultaneously, including equality, cohesive 
communities, and prosperity. The strategy also promotes co-
production by involving sanctuary seekers in shaping services 
and fostering inclusive community participation. 

However, its success depends on strong cross-departmental 
coordination, and it lacks detailed metrics to track integration 
outcomes. External challenges such as housing pressures and 
political climate may also affect its impact 

 

 
6. Council has agreed the need to consider the impact its decisions have on the following important responsibilities: Corporate 

Parenting, Care Leavers, Care Experienced People and Safeguarding.  Are your proposals going to affect any of these 
responsibilities?   

 

 Describe any positive 
impacts your proposal has  

Describe any negative 
impacts your proposal has  

What will you do/ have you done 
to mitigate any negative impacts 
or better contribute to positive 
impacts? 
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Safeguarding  
Safeguarding in this context applies to 
children (not yet reached 18th birthday) 
and adult at risk (identified as a person 
over the age of 18 and who (a) is 
experiencing or is at risk of abuse or 
neglect, (b) has needs for care and 
support (whether or not the authority is 
meeting any of those needs), and (c) as a 
result of those needs is unable to protect 
himself or herself against the abuse or 
neglect or the risk of it.) Safeguarding is 
about ensuring that everything is in place 
to promote the well-being of children and 
adults at risk, preventing them from being 
harmed and protecting those who are at 
risk of abuse and neglect.  

The strategy outlines support for 
Unaccompanied Asylum-Seeking 
Children through the National 
Transfer Scheme and spontaneous 
arrivals, directly linking to corporate 
parenting responsibilities  

It also promotes inclusive service 
design, ensuring lived experiences 
inform safeguarding approaches. 
Training for council staff on 
immigration status and support 
needs enhances safeguarding 
awareness  

The emphasis on building inclusive 
communities and empowering 
sanctuary seekers contributes to 
safer environments and better 
outcomes for children and families. 

Potential risks include resource strain 
on social services and housing, which 
could affect safeguarding capacity. 
The strategy also acknowledges 
challenges such as No Recourse to 
Public Funds (NRPF), which may limit 
access to essential services for 
vulnerable individuals  

To mitigate these risks, the strategy 
commits to: 

Expanding advice and tenancy support to 
prevent homelessness  

Ensuring pathways for victims of domestic 
violence with NRPF  

Embedding sanctuary principles into all 
council services and policies to improve 
responsiveness and resilience  

 

Corporate Parenting, Care 
Leavers and Care Experienced 
People 
This relates to those children who are 
‘looked after’ by the Local Authority either 
through voluntary arrangements with their 
parents or through a Court Order. The 
Council has a corporate duty to consider 
‘children who are looked after especially 
and to promote their welfare (in a way, as 
though those children were their own). It 
also relates to care experienced people 
(people who have spent time in care when 
they were under 18 years old). The 
Council must consider how to help 
overcome the disadvantages and 
discrimination they experience. 

The strategy outlines support for 
Unaccompanied Asylum-Seeking 
Children through the National 
Transfer Scheme and spontaneous 
arrivals, directly linking to corporate 
parenting responsibilities  

It also promotes inclusive service 
design, ensuring lived experiences 
inform safeguarding approaches. 
Training for council staff on 
immigration status and support 
needs enhances safeguarding 
awareness  

The emphasis on building inclusive 
communities and empowering 
sanctuary seekers contributes to 
safer environments and better 
outcomes for children and families. 

Potential risks include resource strain 
on social services and housing, which 
could affect safeguarding capacity. 
The strategy also acknowledges 
challenges such as No Recourse to 
Public Funds (NRPF), which may limit 
access to essential services for 
vulnerable individuals  

 

To mitigate these risks, the strategy 
commits to: 

Expanding advice and tenancy support to 
prevent homelessness  

Ensuring pathways for victims of domestic 
violence with NRPF  

Embedding sanctuary principles into all 
council services and policies to improve 
responsiveness and resilience  
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7. What evidence and data has informed the development of your proposal? 
 

This will include your baseline position, measures and studies that have informed your thinking and the recommendation you are making.  It should allow you to identify 

whether any changes resulting from the implementation of the recommendation have had a positive or negative effect. Key strategies and documents that may help you 

include Community and Corporate Plan, Asset Management Strategy, Digital and Data Strategy, Medium Term Financial Strategy, People Strategy, 

Socially Responsible Procurement Strategy: Enabling Strategies See Guidance for more examples. 

 
The development of the MCC County of Sanctuary Strategy is grounded in a mix of local demographic data, national policy frameworks, and lived 
experience insights. This included:  
 

 Demographic data from the 2021 Census highlights the growing diversity in Monmouthshire, including increases in non-UK born residents and the 
impact of schemes like Homes for Ukraine  

 
 Strategic alignment with existing council plans such as the Community and Corporate Plan and the Strategic Equality Plan (2024–2028), which 

include objectives around inclusive communities and giving every child the best start in life  
 

 Operational experience from supporting sanctuary seekers through schemes like VPRS, VCRS, UKRS, ARAP, and ACRS, and through the Welsh 
Government Super Sponsor welcome centre  

 
 Engagement with third-sector partners and community groups such as Abergavenny Town of Sanctuary and the Monmouthshire Ukrainian Group in 

Chepstow  
 

 Social services data and practice, particularly in supporting Unaccompanied Asylum-Seeking Children through the National Transfer Scheme  
 
This blend of quantitative data, policy context, and community engagement ensures the strategy is both evidence-informed and responsive to real-world 
needs. Let me know if you'd like this tailored for a briefing or impact assessment. 
 
 

 

8. SUMMARY:  As a result of completing this form, what are the main positive and negative impacts of your proposal, how have 
they informed/changed the development of the proposal so far and what will you be doing in future? 

This section should summarise the key issues arising from the evaluation. This summary must be included in the Committee Report Template 
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The proposed strategy offers several positive impacts. It strengthens safeguarding and corporate parenting by supporting unaccompanied asylum-seeking 
children through the National Transfer Scheme and embedding inclusive service design across council functions. Training for staff on immigration-related 
needs and the promotion of community integration also contribute to safer, more responsive environments for vulnerable individuals. 

However, the strategy may face challenges such as increased pressure on housing and social services, which could affect safeguarding capacity. 
Individuals with No Recourse to Public Funds (NRPF) may struggle to access essential support, and local issues like transport and service availability could 
limit the strategy’s effectiveness. 

To mitigate these risks, the strategy includes actions such as expanding tenancy support, creating pathways for victims of domestic violence with NRPF, 
and embedding sanctuary principles into all council services. Progress will be monitored through performance frameworks and scrutiny committees to 
ensure ongoing improvement. 

 

 

9. ACTIONS: As a result of completing this form are there any further actions you will be undertaking? Please detail them below, if 
applicable. 

 

What are you going to do? When are you going to do it?  Who is responsible? 

Seek a steer from Informal Cabinet on the draft strategy & approach  2nd September 2025  CO Policy, Performance & 

Partnerships  

Strategic Partnerships Manager  

Connected Communities 

Manager  

   

   

 

 

10. VERSION CONTROL: The Integrated Impact Assessment should be used at the earliest stage, such as informally within your 

service, and then further developed throughout the decision-making process.  It is important to keep a record of this process to 

demonstrate how you have considered and built in equality and future generations considerations wherever possible. 

 

Version 

No. 

Decision making stage e.g. budget mandate, 

DMT, SLT, Scrutiny, Cabinet etc 
Date considered Brief description of any amendments made following 

consideration 
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1 Cabinet Business Meeting 2/9/25  
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1 PURPOSE: 
 
1.1 To seek approval for the Authority to commit to becoming an accredited Real Living Wage 

Employer; ensuring that those in our supply chains are paid a wage that recognises the 
true cost of living. 

 
2 RECOMMENDATIONS: 

 

2.1. To approve the commitment for the Authority to become an accredited a Real Living Wage 

Employer. 

 
3 KEY ISSUES: 

 
3.1.  The Real Living Wage is an unofficial hourly rate of pay overseen by the Living Wage 

Foundation. It is based on the cost of living and is set according to how much people need 

to earn to afford a decent standard of living. It is not a legal requirement, and organisations 

choose whether to pay it. It is different to the National Minimum Wage and the National 

Living Wage, both of which are set by the UK Government. The Real Living Wage is 

currently set at £12.60 per hour, compared to £12.21 per hour for the National Living 

Wage. 

 

3.2  Becoming an accredited Real Living Wage Employer is consistent with the aspirations of 

the Social Partnership and Public Procurement (Wales) Act 2023, The Future Generations 

Report 2025 and the Council’s Socially Responsible Procurement Strategy.  

 

3.3  Monmouthshire County Council has been paying its employees the Real Living Wage for 

more than ten years, going back to 1st April 2014. We are not currently an accredited 

employer. To achieve this status, we would need to extend this commitment and put in 

place a plan so that people who are employed by our contracted third-party suppliers are 

also paid the Real Living Wage. This covers services but not goods. Specifically, it applies 

to contractors who have staff working on our sites or other locations where we work (such 

as in people’s homes) for two hours a week or more, for at least eight weeks.  

 

3.4  As the Authority already pays the Real Living Wage to its directly employed staff, the 

specific steps needed are:  

 

SUBJECT: REAL LIVING WAGE ACCREDITATION 

MEETING: Cabinet 

DATE: 17 September 2025 

DIVISION/WARDS AFFECTED: All 
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 Have a plan to extend the Real Living Wage to all regular sub-contracted staff. This 

involves identifying third-party staff who work regularly on the premises, or other 

sites where the organisation carries out work.  

 Ensure that payment of the Real Living Wage is included in all relevant 

procurement processes for contracted workers.  

 Complete and submit an application form.  

3.5  In Wales, Cynnal Cymru works in partnership with the Real Living Wage Foundation to 

support employers with accreditation. A Cabinet decision was made, on 6th November 

2024, to proceed with an evaluation of the Authority’s supply chain, in order to determine 

whether there would be any cost associated with paying the Real Living Wage to 

employees of third parties who are contracted to work at the Authority’s sites. 

Consequently, discussions have been held with Cynnal Cymru and the Procurement Team 

at Ardal, the shared procurement service hosted by Cardiff Council. These discussions 

have informed our understanding of the pathway to accreditation and supported the 

evaluation of the Authority’s supply chain. This evaluation determined that there is one 

supplier of services who pays the National Minimum Wage, as opposed to the Real Living 

Wage. When this contract is retendered, it will need to include a requirement for 

contractors to pay the Real Living Wage which could result in a higher price for the 

contract. As part of an application to become an accredited Real Living Wage Employer, 

the Council would need to have a plan in place to extend the Real Living Wage to all 

regular sub-contracted staff. 

3.6  Cardiff Council has been an accredited Real Living Wage Employer since 2015. More 

recently, Bridgend and Rhondda Cynon Taff Councils have achieved accredited status and 

Powys and Newport Council have committed to becoming accredited.  

3.7  Subject to approval, officers will continue to work with Cynnal Cymru on the application 

process. Following accreditation, the Council can use the accredited logo and will be 

registered on the Real Living Wage Foundation’s website. Accreditation is subject to 

annual monitoring. 

 

4. EQUALITY AND FUTURE GENERATIONS EVALUATION (INCLUDES SOCIAL 

JUSTICE, SAFEGUARDING AND CORPORATE PARENTING): 

 

4.1 Initial analysis has identified that this will have a positive effect on groups possessing 

protected characteristics, who are disproportionately likely to have lower incomes or be in 

debt, and experience problems related to these.  

4.2  The analysis also highlights a positive effect on the Authority’s application of the socio-

economic duty and the national wellbeing goals established by the Wellbeing of Future 

Generations Act 2015. There were no effects, neither positive or negative, identified at this 

stage of implementation on Welsh Language or safeguarding.  

5. OPTIONS APPRAISAL: 

5.1 Becoming an accredited Real Living Wage Employer will support Monmouthshire County 

Council’s aspirations aligned to the Social Partnership and Public Procurement (Wales) 

Act 2023, The Future Generations Report 2025 and the Socially Responsible Procurement 

Strategy. Following accreditation, the Council can use the accredited logo and will be 

registered on the Real Living Wage Foundation’s website, which will support recruitment, 

retention and procurement approaches in Monmouthshire County Council. This option is 
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therefore considered a positive step forward, in recognition of existing practices and the 

current motivation for progression.   

 

5.2 Not becoming an accredited Real Living Wage Employer would not support 

Monmouthshire County Council’s aspirations aligned to the Social Partnership and Public 

Procurement (Wales) Act 2023, The Future Generations Report 2025 and the Socially 

Responsible Procurement Strategy. It would also not support recruitment, retention and 

procurement approaches in Monmouthshire County Council. This option is therefore 

considered as a negative approach, failing to recognise existing practices and the current 

motivation for progression.  

 

6. EVALUATION CRITERIA: 

6.1 Research by Cardiff Business School has identified that 94% of Real Living Wage 

Employers benefited from the accreditation, with employers reporting improvements in 

recruitment and reputation. 

 

6.2  The approval to become an accredited Real Living Wage Employer does not require any 

specific decisions to be made which could have a negative impact on any group or 

individual within the Council. Please see the Integrated Impact Assessment included at 

Appendix 1.  

 

7. REASONS: 

7.1 To progress with the commitment in the Community and Corporate Plan for 

Monmouthshire to be a fair place to live, and respond to recent increases in housing, food 

and fuel prices and the increased cost of living. 

 

8. RESOURCE IMPLICATIONS: 

 

8.1 As contracts are renewed or new ones awarded, suppliers would need to commit to paying 

the Real Living Wage as part of their contractual arrangements with the Authority. This is 

likely to lead to an uplift in costs for some contracts. The potential financial impact of any 

uplifts cannot be accurately determined at this stage, as it will depend very much on the 

nature of contracts being renewed into the future.  

 

8.2  Welsh Government have already provided funding to ensure that all care workers in Wales 

are paid the Real Living Wage and this has been implemented in Monmouthshire. The 

authority already pays the Real Living Wage to its own staff. 

 

8.3 The evaluation of the Council’s supply chain, in order to determine whether there would be 

any cost associated with paying the Real Living Wage to employees of third parties 

contracted to work at the Authority’s sites, determined that there is one supplier of services 

who pays the National Minimum Wage, as opposed to the Real Living Wage. When this 

contract is retendered, it will need to include a requirement for contractors to pay the Real 

Living Wage which could result in a higher price for the contract.  

 

9. CONSULTEES: 

 

Strategic Leadership Team  
Cabinet 
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10. BACKGROUND PAPERS: 
 
 None 
 
11. AUTHOR: 

Matthew Gatehouse, Chief Officer: People, Performance and Partnerships 

Philippa Green, Head of HR 

12. CONTACT DETAILS: 

Email: matthewgatehouse@monmouthshire.gov.uk  

Email: philippagreen@monmouthshire.gov.uk  
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Name of the Officer completing the evaluation 
Philippa Green 
 
Phone no: 07870540045 
E-mail: PhilippaGreen@monmouthshire.gov.uk 

Please give a brief description of the aims of the proposal 
To seek approval for the Authority to commit to becoming an accredited 
Real Living Wage Employer; ensuring that all colleagues and those in 
our supply chains are paid a wage that recognises the true cost of living. 

Name of Service area 
People, Performance and Partnerships 

Date   
September 2025 

 
1. Are your proposals going to affect any people or groups of people with protected characteristics?  Please explain the impact, the 

evidence you have used and any action you are taking below.  

Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Age 
Consider the impact on our 
community in relation to age, e.g. 
how do we engage with older and 
younger people about our services, 
access issues etc. Also consider 
what issues there are for 
employment and training. 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal.  

None Promotion of the accreditation and annual 
monitoring.  

Disability 
Consider the impact and what issues 
there are around each of the 
disability needs groups e.g. access 
to buildings/services, how we provide 
services and the way we do this; 
producing information in alternative 
formats, employment issues etc. 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

Integrated Impact Assessment Template 
(incorporating Equalities, Socio-economic Duty, Future Generations, 

Welsh Language Measures, Corporate Parenting) 
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Gender reassignment 
Consider the provision of inclusive 
services for transgender people and 
groups. Also consider what issues 
there are for employment and 
training. 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

Marriage or civil partnership 
Same-sex couples registered as civil 
partners have the same rights as 
married couples and must be 
provided with the same benefits, 
such as survivor pensions, flexible 
working, maternity/paternity pay and 
healthcare insurance. Consider the 
impact of your proposal on these 
rights. 
 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

Pregnancy or maternity 
A woman is protected from 
discrimination during her pregnancy, 
maternity leave and 26 weeks from 
the day she gives birth. Including the 
provision of services, goods and 
facilities and recreational or training 
facilities. Consider the impact of your 
proposal on these protections. 
 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Race 
What will the proposal do to promote 
race equality with the aim of 
eliminating unlawful discrimination, 
promoting equality of opportunity and 
promoting good relations between 
different racial groups. Think about 
the potential to affect racial groups 
differently. Possible issues include 
providing translation/interpreting 
services, cultural issues and 
customs, access to services, issues 
relating to Asylum Seeker, Refugee, 
Gypsy & Traveler, migrant 
communities and recording of racist 
incidents etc. 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

Religion or Belief 
Consider the impact e.g. dietary 
issues, religious holidays or days 
associated with religious observance, 
cultural issues and customs. Also 
consider what issues there are for 
employment and training. 

 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

Sex 
Consider what issues there are for 
men and women. Will this impact 
disproportionately on one group 
more than another e.g. equal pay, 
responsibilities for dependents, 
issues for carers, access to training, 
employment issues.  

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  
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Protected Characteristics 

Describe any positive impacts 
your proposal has on the 
protected characteristic 

Describe any negative impacts 
your proposal has on the 
protected characteristic 

What has been/will be done to 
mitigate any negative impacts or 

better contribute to positive 
impacts? 

Sexual Orientation 
Consider the provision of inclusive 
services for e.g. older and younger 
people from the Lesbia, Gay and Bi-
sexual communities. Also consider 
what issues there are for 
employment and training. 

All colleagues and those in our supply 
chains will be paid a wage that 
recognises the true cost of living. 
 
Individuals with protected 
characteristics may be more likely to 
benefit from the positive impacts of this 
proposal. 

None Promotion of the accreditation and annual 
monitoring.  

 
 
 

2. The Socio-economic Duty 
The Socio-economic Duty requires public bodies to have due regard to the need to reduce inequalities of outcome which result from socio-
economic disadvantage when taking key decisions.   
Socio-economic disadvantage can be defined as living in less favorable social and economic circumstances than others in society. It also includes social justice, which is 
about reducing inequalities by working towards more equal distribution of wealth and opportunities so everyone can achieve their full potential. 
Consider how the proposal could affect the following vulnerable groups: 
Armed Forces Community (including veterans)   Students     People who have experienced the asylum system 
Single parents       People living in the most deprived areas  People involved in the criminal justice system 
Vulnerable families      Pensioners 
Single adult households      Homeless People 
Carers        People misusing substances 

 

Socio-economic Duty  
 

Describe any positive impacts 
your proposal has in respect of 
people suffering socio economic 
disadvantage 

Describe any negative impacts 
your proposal has in respect of 
people suffering from socio 
economic disadvantage. 

What has been/will be done to 
mitigate any negative impacts or 
better contribute to positive impacts 
in relation to the Socio-economic 
disadvantage? 
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Think of what evidence you 

have about socio-economic 
disadvantage and 
inequalities of outcome in 
relation to this proposal. Will 
it impact disproportionately 
on certain groups? Can the 
proposals be improved to 
reduce inequalities of 
outcome?  

All colleagues and those in our supply 
chains will be paid a wage that recognises 
the true cost of living. 
 
Individuals from vulnerable groups be more 
likely to benefit from the positive impacts of 
this proposal. 

None Promotion of the accreditation and annual 
monitoring.  

 
 
 
3. Policy making and the Welsh language 
What are the effects that the proposals would have on the Welsh language, specifically on opportunities for people to use Welsh and on treating the Welsh language no less 
favourably than English? How could positive effects be increased, or negative effects be mitigated? Explain how you believe the proposals could be improved so as to have 
positive effects or increased positive effects on opportunities for people to use the Welsh language and on treating the Welsh language no less favourably than the English 
language.  
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How does your proposal impact on the 
following aspects of the Council’s Welsh 
Language Standards: 

Describe the positive 
impacts of this proposal 

Describe the negative 
impacts of this proposal 

What has been/will be done to 
mitigate any negative impacts 
or better contribute to positive 
impacts 
 

Policy Making: 
Consider what impact this policy decision will have 
on the Welsh Language. This includes opportunities 
for people to use the language, opportunities to 
promote the language and treating the language no 
less favourably that the English language. Include 
any data and evidence e.g. WESP, Census Data, 
Cymraeg 2050, Welsh Language Strategy. 

No impacts identified at this 
time. 

No impacts identified at this 
time. 

N/A 
 
 

Operational: 
Recruitment & Training of workforce 
Carefully consider whether vacant posts require 
Welsh language skills as a desirable or essential 
skill. This is especially pertinent with front line roles 
as more than 10 % of the population of 
Monmouthshire speak Welsh. Also, when assessing 
the need for Welsh language skills keep in mind the 
existing Welsh language skills within the workforce. 
In service areas where there is a current lack of 
Welsh language skills, posts should be advertised as 
Welsh language essential. Additionally, consider 
where further training may be needed to increase the 
number of staff who can speak Welsh and to 
enhance the skills of current Welsh speakers. 

No impacts identified at this 
time. 

No impacts identified at this 
time. 

N/A 
 
 

Service Delivery:  
Use of Welsh language in service 
delivery  
When advertising our services you must promote the 
fact that people can deal with the council in Welsh by 
phone, email, twitter, Facebook, letters, forms, 
website transactions etc. 
 

No impacts identified at this 
time. 

No impacts identified at this 
time. 

N/A 
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4. Does your proposal deliver any of the well-being goals below?  Please explain the impact (positive and negative) you expect, together 
with suggestions of how to mitigate negative impacts or better contribute to the goal.  There’s no need to put something in every box if it is not 
relevant!

 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

A prosperous Wales 
An innovative, productive and low 
carbon society which recognises 
global limits and uses resources 
efficiently (including acting on 
climate change); a skilled and 
well-educated population in an 
economy which generates wealth 
and provides jobs. 

Overall, the proposal suggests that 
becoming an accredited Real Living 
Wage Employer can lead to a more 
prosperous Wales by improving 
economic conditions, promoting 
social justice, enhancing 
organisational performance, and 
supporting local communities. 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring.  

A resilient Wales 
Maintains and enhances a 
biodiverse natural environment 
with healthy functioning 
ecosystems that support social, 
economic and ecological resilience 
and the capacity to adapt to 
change (for example climate 
change). 

Overall, the proposal suggests that 
becoming an accredited Real Living 
Wage Employer can lead to a more 
resilient Wales by improving 
economic conditions, promoting 
social justice, enhancing 
organisational performance, and 
supporting local communities 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring.  

A healthier Wales 
People’s physical and mental well-
being is maximised and in which 
choices and behaviours that 
benefit future health are 
understood. 

Overall, the proposal suggests that 
becoming an accredited Real Living 
Wage Employer can lead to a 
healthier Wales by improving the 
physical and mental well-being of 
employees, promoting healthier 
choices and behaviours, and 
positively impacting national well-
being goals. 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring.  

A Wales of cohesive 
communities 
Communities are attractive, viable, 
safe and well connected 

Overall, the proposal suggests that 
becoming an accredited Real Living 
Wage Employer can lead to more 
cohesive communities by promoting 
equality, supporting diversity, and 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring. 
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 Well Being Goals 
Describe the positive impacts the 
proposal has on the wellbeing 
goal. 

Describe the negative impacts 
the proposal has on the 
wellbeing goal. 

What actions have been/will be 
taken to mitigate any negative 
impacts or better contribute to 
positive impacts? 

encouraging socially responsible 
procurement practices. 

A globally responsible 
Wales 
Taking account of impact on global 
well-being when considering local 
social, economic and 
environmental wellbeing 

Overall, the proposal suggests that 
becoming an accredited Real Living 
Wage Employer can lead to a more 
globally responsible Wales by 
promoting fair wages, ethical 
practices, and supporting the 
achievement of sustainable 
development goals. 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring. 

A Wales of vibrant culture 
and thriving Welsh 
language 
Promotes and protects culture, 
heritage and the Welsh language, 
and participation in the arts, and 
sports and recreation 

No impacts identified at this time. No impacts identified at this time. Promotion of the accreditation and 
annual monitoring. 

A more equal Wales 
People can fulfil their potential no 
matter what their background or 
circumstances. (This includes the 
protected characteristics listed in 
Section 1 above. You can add 
more detail there. Don’t forget to 
think about the impacts on 
poverty) 

Overall, the report suggests that 
becoming an accredited Real Living 
Wage Employer can lead to a more 
equal Wales by promoting equality, 
supporting diversity, and 
addressing socio-economic 
disadvantage. 

No impacts identified at this time. Promotion of the accreditation and 
annual monitoring. 

 
 

5. How has your proposal embedded and prioritised the sustainable governance principles in its development? 
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Sustainable Development 
Principles 

Does your proposal demonstrate you have 
met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Balancing short 
term need with long 
term and planning 
for the future 
We are required to look 
beyond the usual short 
term timescales for 
financial planning and 

political cycles and instead plan with the 
longer term in mind (guidance says at 
least 10 years, but preferably 25) 

The proposal acknowledges that there may be an uplift 

in costs for some contracts, as suppliers commit to 

paying the Real Living Wage. This addresses the short-

term financial implications and ensures that the 

organisation is prepared for these changes. 

While there may be short-term financial impacts, the 

long-term economic benefits include better 

recruitment, retention, and overall organisational 

performance. This long-term approach aims to create a 

more resilient and equitable community, addressing 

both current and future socio-economic challenges. 
 

By addressing both immediate financial impacts and 

long-term economic, social, and strategic benefits, the 

proposal effectively balances short-term needs with 

long-term planning and future sustainability. 

Promotion of the accreditation and annual monitoring. 

Working together 
with other partners 
to deliver objectives  

The proposal highlights the role of procurement in 

promoting the Real Living Wage accreditation. By 

collaborating with suppliers and ensuring that they 

commit to paying the Real Living Wage, the proposal 

fosters a partnership approach to achieving the 

accreditation.  
 

 

 
The proposal includes the promotion of the accreditation and 

annual monitoring. This involves working with various 

stakeholders to ensure that the accreditation is effectively 

communicated and that its impact is regularly assessed. 
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Sustainable Development 
Principles 

Does your proposal demonstrate you have 
met this principle?  If yes, describe how.  If 

not explain why. 

Are there any additional actions to be taken to 
mitigate any negative impacts or better contribute 

to positive impacts? 

Involving those with 
an interest and 
seeking their views 
Who are the 
stakeholders who will be 
affected by your 
proposal? Have they 
been involved? Do those 

people reflect the diversity of the area 
which is served? 

The proposal mentions collaboration with organisations 

such as Ardal and Cynnal Cymru. These partnerships are 

crucial in supporting the implementation and 

promotion of the Real Living Wage accreditation. 

Promotion of the accreditation and annual monitoring. 

Putting resources 
into preventing 
problems occurring 
or getting worse 

The proposal ensures that all colleagues and those in 

the supply chains are paid a wage that recognises the 

true cost of living. This proactive approach helps 

prevent financial hardship and the associated problems 

that can arise from inadequate wages 

Promotion of the accreditation and annual monitoring. This 

ongoing evaluation ensures that the Real Living Wage 

standards are maintained and ensuring continuous 

improvement. 

Considering impact 
on all wellbeing 
goals together and 
on other bodies 
Focus here on how you 
will better integrate the 
Wellbeing Goals impacts 
on people, economy and 

environment described above and 
balance any competing impacts. Think 
about impacts the proposal may have on 
other organisations 

The proposal to become an accredited Real Living 

Wage Employer aims to improve economic conditions, 

promote social justice, enhance organisational 

performance, and support local communities, thereby 

contributing to a more prosperous, resilient, healthier, 

and equal Wales. It focuses on promoting fair wages, 

ethical practices, and supporting sustainable 

development goals, while also encouraging equality, 

diversity, and socially responsible procurement 

practices. Although it does not identify specific impacts 

on promoting and protecting culture, heritage, and the 

Welsh language, it demonstrates a strong commitment 

to the wellbeing goals and considers the impact on 

other bodies. 

Promotion of the accreditation and annual monitoring. 
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6. Council has agreed the need to consider the impact its decisions has on the following important responsibilities: Corporate 
Parenting, Care Leavers, Care Experienced People and Safeguarding.  Are your proposals going to affect any of these 
responsibilities?   

 

 Describe any positive 
impacts your proposal has  

Describe any negative 
impacts your proposal has  

What will you do/ have you done 
to mitigate any negative impacts 
or better contribute to positive 
impacts? 

Safeguarding  
Safeguarding in this context applies to 
children (not yet reached 18th birthday) 
and adult at risk (identified as a person 
over the age of 18 and who (a) is 
experiencing or is at risk of abuse or 
neglect, (b) has needs for care and 
support (whether or not the authority is 
meeting any of those needs), and (c) as a 
result of those needs is unable to protect 
himself or herself against the abuse or 
neglect or the risk of it.) Safeguarding is 
about ensuring that everything is in place 
to promote the well-being of children and 
adults at risk, preventing them from being 
harmed and protecting those who are at 
risk of abuse and neglect.  

No impacts identified at this 
time. 

No impacts identified at this 
time. 

N/A 
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Corporate Parenting, Care 
Leavers and Care Experienced 
People 
This relates to those children who are 
‘looked after’ by the Local Authority either 
through voluntary arrangements with their 
parents or through a Court Order. The 
Council has a corporate duty to consider 
‘children who are looked after especially 
and to promote their welfare (in a way, as 
though those children were their own). It 
also relates to care experienced people 
(people who have spent time in care when 
they were under 18 years old). The 
Council must consider how to help 
overcome the disadvantages and 
discrimination they experience. 

No impacts identified at this 
time. 

No impacts identified at this 
time. 

N/A 

 
 
 

7. What evidence and data has informed the development of your proposal? 
 

This will include your baseline position, measures and studies that have informed your thinking and the recommendation you are making.  It should allow you to identify 
whether any changes resulting from the implementation of the recommendation have had a positive or negative effect. Key strategies and documents that may help you 
include:  Community and Corporate Plan, Asset Management Strategy, Digital and Data Strategy, Medium Term Financial Strategy, People Strategy, 
Socially Responsible Procurement Strategy: Enabling Strategies See Guidance for more examples. 

 
 

1. Baseline Position and Measures: 
o The proposal is based on the current baseline position and measures that have been identified to inform the recommendation. 

This includes understanding the existing wage levels and the impact of the Real Living Wage on employees and the 
organisation. 

2. Key Strategies and Documents: 
o Several key strategies and documents have informed the development of the proposal. These include the Community and 

Corporate Plan, Asset Management Strategy, Digital and Data Strategy, Medium Term Financial Strategy, People Strategy, and 
the Socially Responsible Procurement Strategy. 

3. Integrated Impact Assessment: 
o The proposal has been evaluated through an Integrated Impact Assessment, which incorporates considerations for Equalities, 

Socio-economic Duty, Future Generations, Welsh Language Measures, and Corporate Parenting. This comprehensive 
assessment ensures that the proposal aligns with various legislative and strategic requirements. 
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4. Socio-economic Duty: 
o The proposal takes into account the Socio-economic Duty, which requires public bodies to reduce inequalities of outcome 

resulting from socio-economic disadvantage. This includes considering the impact on vulnerable groups such as the Armed 
Forces Community, single parents, people living in deprived areas, and others. 

5. Well-being Goals: 
o The proposal has been developed with a focus on contributing to the well-being goals established by the Well-being of Future 

Generations Act 2015. This includes promoting a prosperous, resilient, healthier, more equal, and globally responsible Wales. 
 
Overall, the development of the proposal has been informed by a combination of baseline data, key strategies, integrated impact 
assessments, socio-economic considerations, and well-being goals. 
 

 
8. SUMMARY:  As a result of completing this form, what are the main positive and negative impacts of your proposal, how have 

they informed/changed the development of the proposal so far and what will you be doing in future? 
This section should summarise the key issues arising from the evaluation. This summary must be included in the Committee Report Template 

 

The main positive impacts of the proposal include ensuring that all colleagues and those in supply chains are paid a wage that recognises the true cost of living, 

which may benefit individuals with protected characteristics and those suffering from socio-economic disadvantage. This proactive approach helps prevent financial 

hardship and promotes social justice, equality, and diversity. The proposal also aims to improve economic conditions, organisational performance, and support 

local communities, contributing to a more prosperous, resilient, healthier, and equal Wales. 

There are no negative impacts identified. The proposal has been informed by baseline data and key strategies, ensuring alignment with legislative and strategic 

requirements. The development of the proposal has considered the socio-economic duty and well-being goals, focusing on promoting fair wages, ethical practices, 

and supporting sustainable development goals. 

In the future, the proposal includes ongoing promotion of the accreditation and annual monitoring to ensure continuous improvement and maintenance of Real 

Living Wage standards. The Authority will seek approval from the Cabinet and, pending approval, apply to become an accredited Real Living Wage Employer. This 

ongoing evaluation and commitment to the accreditation will help balance short-term needs with long-term planning and future sustainability. 

 

 

 

 

 
9. ACTIONS: As a result of completing this form are there any further actions you will be undertaking? Please detail them below, if 

applicable. 
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What are you going to do? When are you going to do it?  Who is responsible? 

1. Seek approval from Cabinet for the Authority to commit to 
becoming an accredited Real Living Wage Employer 

September 2025 Philippa Green 

Matthew Gatehouse 

2. Pending approval, apply to become an accredited Real 
Living Wage Employer 

September/October 2025 Philippa Green 

Matthew Gatehouse 

   
 
 

10. VERSION CONTROL: The Integrated Impact Assessment should be used at the earliest stage, such as informally within your 
service, and then further developed throughout the decision-making process.  It is important to keep a record of this process to 
demonstrate how you have considered and built in equality and future generations considerations wherever possible. 

 

Version 
No. 

Decision making stage e.g. budget mandate, 

DMT, SLT, Scrutiny, Cabinet etc 
Date considered Brief description of any amendments made following 

consideration 

1 Cabinet September 2025   
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