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Explore whether Net Zero Carbon is achievable across the Schools Estate by 2030 
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1. [bookmark: _Toc102507123]Introduction
As a Carmarthenshire Council Higher Apprentice, I work in the day-to-day Response Maintenance team and am currently involved in the running of a pilot handyman service to support the delivery of the educational estate maintenance programme. The investment in this project runs into the multiple thousands of pounds, ensuring buildings are safe and secure. Whilst the pilot is aimed at maintaining standards of existing school buildings, my thoughts have moved to consider the longevity of such buildings in light of the ambitious Welsh Government call for a net zero carbon target by 2030 for all local authorities. How and can we decarbonise our existing stock?
The aim of this work-based project is to increase my knowledge of the climate change agenda, whilst investigating what is expected of local authorities with regard to the decarbonisation of the existing school estate and the building of new schools, finally exploring whether councils believe this target is achievable.
Key objectives include:
· [bookmark: _Hlk102424049]Learn more about climate change and what parameters have been set by regulation or Welsh Government commitment to define what the net zero carbon target means for the education estate.
· Explore any blockers to delivery of the net zero carbon target.
· To explore whether the south west Wales regional councils believe the target is achievable.
· [bookmark: _Hlk102389803]To learn how the climate change agenda aligns with the Well-being of Future Generations Act (Wales 2015)
· [bookmark: _Hlk102389634]To build personal knowledge of this emerging agenda and better equip myself for potential career opportunities in this field.
The climate agenda is so important, and public bodies have the opportunity to lead by example. Within Carmarthenshire council, there is a dedicated and expanding Energy team working on delivering the required emission reductions, but also the wider ambitions are as much of a challenge for lots of operational teams – Design, Operations, Procurement, Waste, Finance and Human Resource. 
This is a new, exciting and challenging area of development for local authorities, hence my eagerness to explore this subject matter in more detail. I recognise there is an emerging market in both technology and skilled resource which may present a future career opportunity for me.




[bookmark: _Toc102507124]2. Literature Review
The subject matter is far reaching but researching from a global perspective through to scheme specific, the literature review has been broken down as below.
[image: ]








[bookmark: _Toc102507125]2.1. Global Impact 
Global warming is the effect on the Earth’s temperature and in recent years this process has accelerated rapidly due to the burning of fossil fuels and significant rise in population and development.  The burning of fossil fuels such as oil, natural gases and coal causes what is known as the greenhouse effect in planet’s atmosphere.  The excess heat in the atmosphere has caused the average global temperature to rise overtime, otherwise known as global warming. 
As a result of global warming the earth has another issue which is known as climate change. This is the effect global warming has on changes in the weather and ultimately to sea levels due to the expansion of warmer seas and melting ice sheets and glaciers. Climate change has the potential to have a detrimental impact on the planet. 
The Intergovernmental Panel on Climate Change (IPCC) which is an intergovernmental body of the United Nations responsible for advancing knowledge on human-induced climate change released a report in March 2022 and found it was now “almost inevitable” that temperatures would rise above 1.5C – the level above which many of the effects of climate breakdown will become irreversible. Amongst other things the report mentions ‘all sectors of the global economy, from energy and transport to buildings and food, must change dramatically and rapidly, and new technologies including hydrogen fuel and carbon capture and storage will be needed’.

IPCC — Intergovernmental Panel on Climate Change



[bookmark: _Toc102507126]2.2. Net Zero Carbon Wales 2050
Net Zero means the greenhouse gases taken from the atmosphere are in balance with the greenhouse gases emitted from human existence. 
The Welsh Government has a plan for Wales to be completely net zero by 2050 and have set out a route map to complete the decarbonisation journey and meet the target of being net zero. The plan sets out 123 policies and proposals, which will help achieve their goal.  
Research reveals the all-Wales ambition aligns with the Well-being of Future Generations (Wales) Act 2015, focusing on the sustainable development of the nation.
Sophie Howe the Future Generations Commissioner believes the wellbeing goals and 5 ways of working support ‘ambitions for protecting our environment and the future generations in Wales and are leading the way with our Environment Act and Well–being of Future Generations Act’
The goals with particular synergy to the climate change agenda include a more prosperous Wales, A globally responsible Wales a resilient and healthier Wales.
[image: Image courtesy of happymuseumproject.org]









well-being-of-future-generations-wales-act-2015-the-essentials.pdf (gov.wales)

There is also a strong alignment with the Environment Wales Act 2016. A report is published for each budgetary period setting out the Welsh Governments policies and proposals for meeting the carbon budget for that period.
In March 2021 the Senedd passed new regulations increasing Wales emission reduction goals. The All-Wales targets and budgets set in law followed the Climate Change Committee’s (CCC) recommendations.
Carbon Budget 2 (2021-25): 37% average reduction (with 0% offset limit) 
Carbon Budget 3 (2026-30): 58% average reduction
2030: 63% reduction
2040: 89% reduction
2050: at least 100% reduction (net zero)

[bookmark: _Toc102507127]2.3 Net Zero Carbon Public Bodies 2030
In order to set a good example and lead the way in the move to net zero carbon Welsh Government has also established recording guidelines that all public sectors must reach net zero greenhouse gas emissions by 2030, so 20 years prior to the All Wales target. The aim is by 2030 choosing zero carbon will be culturally embedded and self-regulating across the Welsh public sector. 
[image: ]

As this is a long journey and there are several different elements to consider, it has been broken down to 4 priority areas for action. 
· Mobility and transport - By 2028 all buses, taxis and private hire vehicles must have a carbon footprint of zero and the bigger goal being to reduce the need for travel by staff and visitors by having Citizen-centred models of service delivery. Also, all freight vehicles will be required to be ultra-low by 2030.
· Procurement – The goal by 2030 is that the public sector has a near zero carbon supply chain and suppliers are incentivised and challenged to provide zero carbon alternatives.
· Land use – along with the Well-being of Future Generations Act by 2030 the public sector should be ensuring communities are connected to green and it is routine to them to integrate beneficial use of natural resources.
· Buildings – by 2030 all existing estate will require retrofitting and newly constructed buildings must be built to net zero standard including supply chain.  The Well-being of Future Generations Act is also at the heart of this whole movement ensuring buildings are built with their main focus being on creating healthy environments to live in, work in and visit. 

A big part of this element is schools, not only constructing new net zero schools but the decarbonising of existing school estates and converting them to use renewable energies and make them more energy efficient. This report focuses on this particular stream of activity.
Net Zero Wales Carbon Budget 2 (2021-2025): Summary document (gov.wales)
Net zero carbon status by 2030: A route map for decarbonisation across the Welsh public sector (gov.wales)
[bookmark: _Toc102507128]2.4. Buildings - Schools Estate
The literature review reveals Local Authorities are already working on their campaign to deliver the Welsh Government net zero carbon ambition. New regulation has been set out in January 2022 and guidance on how both builders and school premise managers can create a more sustainable community has been recently updated.
The Welsh Government have recently changed their delivery approach from the ‘21st Century Schools Programme’ to ‘Sustainable Communities for Learning’. Improvements include the commitment to net zero new builds, refurbishments and extensions, alongside a 20% reduction in embodied carbon for the first generation of new builds under this new policy.
School buildings and technology | Sub-topic | GOV.WALES
Sustainable schools and educational facilities: guidance | GOV.WALES
The first example of net zero school has recently opened in the Vale of Glamorgan.The building has been designed to achieve net-zero carbon through improved building fabric, maximising solar gain, increased photovoltaic panels with battery storage and an air source heat pump. Extra insulation in the walls, floor and roof will keep warmth in while top-rated double glazing keeps cold out. All the kitchen equipment does the same work but uses less energy. Ovens and fridges have been sourced to have the top energy efficiency rating and operate on lower wattage levels. 
All new schools and colleges in Wales to be net zero carbon | GOV.WALES
After completing the literature review, and speaking to my mentor, in order to reflect a sample of typical Welsh council activity, I chose to gather more detailed information from across the South West Wales region, primarily Carmarthenshire Council, Swansea Council, Neath Port Talbot Council and Pembrokeshire Council.

[bookmark: _Toc102507129]2.5. Strategies and Plans
Each have strategies and plans available for closer investigation, although two are in the process of developing action plans which will include the schools estate:
[bookmark: _Toc102507130]2.5.1. Carmarthenshire Council:
https://www.carmarthenshire.gov.wales/media/1226871/net-carbon-zero-action-plan.pdf?v=202110291522330000
NZC Plan Progress Report with Exec Summary - March 2021.pdf
[bookmark: _Toc102507131]2.5.2 Pembrokeshire Council:
https://haveyoursay.pembrokeshire.gov.uk/12827/widgets/37436/documents/19200
[bookmark: _Toc102507132]2.5.3. Swansea Council: 
Microsoft Word - 10 (2 of 4) Energy Strategy - Appendix 1 (swansea.gov.uk)
[bookmark: _Toc102507133]2.5.4 Neath Port Talbot Council:
https://www.npt.gov.uk/media/16358/dare-the-neath-port-talbot-decarbonisation-and-renewable-energy-strategy.pdf?v=20211207133732
https://www.npt.gov.uk/media/13541/dare-strategy-may-20.pdf?v=20200522162830

[bookmark: _Toc102507134]3. Research Methodology
The approach taken has included both literature research and fact finding through a focused questionnaire across the regional local authorities - Carmarthenshire, Neath Port Talbot, Pembrokeshire and Swansea. Taking a regional approach ensures wider and more detailed views are considered.
Recent amendments to building regulation and new Welsh Government policy set out clear ambitions for school estate decarbonisation and net zero new build and it is relatively easy to identify what the end goal needs to be. 
My research reveals the school estate will need to consider the following in order to achieve net zero:
[bookmark: _Toc102507135]3.1. New Builds
Many local authorities and contractors work towards BREEAM standards to help guide new building developments to be as sustainable as possible. BREEAM is a sustainable assessment method for planning projects, infrastructure and buildings. BREEAM Excellent is a recognised requirement in the industry for new build projects. BREEAM formally assess the final buildings environmental, social and economic sustainability performance using their own standards and issues certificates when all criteria is met. (BREEAM, 2022).
[bookmark: _Toc102507136]3.2. Regulations on the buildings themselves:
Research shows that whole life Carbon accounts for all carbon emissions that arise as a result of the energy used in the construction, operation, maintenance and demolition of a building.  A building must not burn fossil fuels and solely use renewable sources to meet the requirements of being net zero operational carbon.  
Operational Carbon – for example as required by building regulation 25A, document L, before the work starts, the person undertaking the work must carry out an analysis that considers and takes into account the technical, environmental and economic feasibility of using high-efficiency alternative systems in the construction. For example:
· Decentralised energy supply systems based on energy from renewable sources
· Co-generation
· District or block heating or cooling, particularly where it is based entirely or partially on energy from renewable sources
· Heat pumps – air, ground source.    
Embodied Carbon – In order to meet the embodied carbon targets consideration needs to be given to the embodied carbon that goes into the construction of a new building ensuring it is reduced by using materials that are recycled and reused/dissembled at the end of the building’s life.   
[bookmark: _Toc102507137]3.3. New Energy Sources 
Policy reveals that there will be no new gas installation after 2050, so there is a need to consider alternative energy sources eg. Renewables. This brings with it challenges to supply chain, expertise required to introduce new heat sources eg district heating, air and ground source heat pumps, solar, hydrogen etc. 

In Pembrokeshire council I have discovered they are looking at Hydrogen as an alternative, Milford Haven Energy King is a two-year £4.5 million project, completing in 2022, looking at a decarbonised smart local energy system. The project explores the potential of zero carbon hydrogen alongside renewable electricity to meet all of the local area’s future energy needs, including schools. 

MH:EK is funded by Innovate UK as part of their Industrial Strategy Challenge Fund. (Milford Haven, Energy Kingdom, 2020). 

https://www.pembrokeshire.gov.uk/objview.asp?object_id=10733&language=

Carmarthenshire Council have also set up Yni sir gar in its approach to moving towards renewable energy. Ynni Sir Gâr is a Community Benefit Society that works alongside the community to lower energy costs, promote energy efficiency, combat fuel poverty, source clean renewable energy, establish locally owned and run electric vehicle charging stations, and retain profits and jobs inside the community (Ynni Sir Gar, 2020)




[bookmark: _Toc102507138]3.4. Retrofitting 
Carmarthenshire and Swansea Council have both embarked on school retrofitting programmes. Each considered fabric first and low carbon heat systems eg heat loss reductions – enveloping, new windows and doors, insulation, new heating mechanisms.  Teams must determine if aging stock, of certain construction, is viable for retrofit. Materials, supply chain, funding and skills also need review for future maintenance. Monitoring of new technology is also critical to the innovation process.
Whilst the literature search and carbon plan research provide an improved understanding of the climate change agenda and council ambitions, they did not reveal the actual challenges local authorities are facing, where they are on the net zero journey, and whether the goals are deemed achievable. 
So, a questionnaire was devised to provide supporting evidence for the school estates. It was designed using Google Forms and circulated to colleagues in energy management, construction design and education teams.

[bookmark: _Toc102507139]4. Questionnaire Results
Please see Appendix 1 for the full set of questions and answers received from all four regional councils.
The south west Wales regional councils have a current combined schools estate of 326 buildings, consisting of a mixture of primary, secondary, nurseries and special educational needs units. 
The results reveal that all have strategies in place to deliver net zero carbon, although they are at varying stages. Having analysed the four delivery strategies, it is evident all have commenced the process of rationalising estate and are actively decarbonising and striving net zero new builds. Council 4 references net positive school builds and Council 3 previously building above regulation at 25% above U values. 
Plans also set out how emissions of their school’s estate are being measured with DEC certificates being undertaken in the majority of all schools.  Overall energy is being monitored and reported to Welsh Government annually. 
Collectively, all appear to be exploring various low carbon and renewable energy sources including air source, PV’s and hydrogen. 
In regard to net zero new builds all councils appear to have established plans in place, with some commencing net zero carbon school builds already. 
Net zero builds, capital maintenance programmes to decarbonise and improve efficiency of existing buildings, improved lighting, refurbishments and retrofit projects such as solar panels are all being undertaken to help achieve net zero carbon. 
There is limited evidence from the questionnaire of the decarbonisation of the specific school’s estate, the feedback implies it is happening but is not fully documented by all four councils, analysis shows the majority are recording it as part of ‘public buildings’. 
Welsh Government appears to be the key driver for net zero, also supported by regulation and supply chain development, but analyse of the questionnaire reveals this alone may not be adequate enough support to meet the 2030 target.
Feedback demonstrates there are an array of best practices and standards to help support councils on this agenda. Working collaboratively with other councils, other public bodies, Universities, industry leaders and Welsh Government aligns with the Well-being of Future Generations Act ways of working principles. 
Key funding source for new builds are derived from Welsh Government via the ‘Sustainable Communities’ programme and match funding from councils. One council expresses concern on available funding with regard to existing estate and decarbonisation. Retrofit projects are also being delivered through interest free funding on an ad hoc basis.
In regards to challenges faced, there are many common answers – lack of capacity, funding and resources. Escalating construction costs. Availability of monitoring data to compare new technologies and find solutions. Expertise and knowledge on new technologies. 
Council 4 provides an excellent breakdown of the barriers for delivering a net-zero operational school estate:
· Funding – net zero is going to cost more
· Untested technological solutions
· Increased internal resource and expertise required
· Need guidance how to decarbonise heat in existing schools across all scenarios - heat pumps are not the total solution.
· Lack of knowledge - Need example solutions and exemplar demonstrators for new build and refurbishment project programmes also need to document and disseminate what projects/technologies have gone wrong/failed. 
Finally, the pie chart below reflects a mixed response to the ability to achieve the net zero target, with fortunately only one implying the net zero target regarding schools estate is unachievable.









[bookmark: _Toc102507140]5. Discussion
The questionnaire gave a good insight into the topic and clearly illustrated patterns emerging such as all were actively reporting emissions to WG and also all focused around the carbon budgets. 
Although, it was evident to see that some had stronger views on delivery than others. Some of the questions were answered quite vaguely meaning it wasn’t clear on all their points as some were just signposting information for me to further research. 
On the other hand, some questions were answered very strongly and it was clear to see that there was significant knowledge and expertise behind some responses. 
When looking at the completion time of all 4 different councils to answer the full questionnaire on reflection the quantity of questions asked should be have less. See table below for reference. 
On reflection I should have asked for all questionnaires to be closed down when finished and pre warn all participants of an estimate time it will take to complete. 
In order to present more pictural data going forward when I conduct my next questionnaire, I will consider questions I can transfer into graphs and tables. 
Also, I would ask a better mixture of open and closed questions to prevent having leading questions. 
	Responder
	Completion time of questionnaire (mins)

	Council 1
	13. 25

	Council 2
	37.17

	Council 3
	13.07

	Council 4 
	Void questionnaire not closed all day



Never the less I do feel the questionnaire was a worthwhile exercise, providing more bespoke and more detailed information from the councils which would not have been found via literature searches.
Key points appear to be similar challenges are to be faced by all councils, and likely the whole public sector if the net zero target is to be achieved by 2030. 

[bookmark: _Toc102507141]6. Conclusion
[bookmark: _Toc102507142]6.1. Literature Review
By choosing a new topic and one I originally had very little knowledge about I had to spend a lot of time at the start reading up and broadening my understanding to allow me to decide on how I wanted to approach this project. 
By beginning to explore the global impact as a whole, narrowing down nationally and then more specifically public bodies, it helped me really focus on the impact and context of the climate challenge. 
Finding out how much the Well-being of Future Generations Act aligns to the climate agenda has been important. I can use this knowledge and apply the goals and ways of working in new projects I’m involved in going forward.
I am now a lot clearer on current net zero carbon targets and can take knowledge and apply it into my day-to-day work as I now am conscious of the situation and thinking of solutions that can help towards these targets. I also now feel more confident to discuss energy efficiency with head teachers that I am working with and reinforce the importance of carbon emission reduction and best practices to help manage and improve the use of the school buildings. 

[bookmark: _Toc102507143]6.2. Research Analysis
I decided to focus my research around the South West Wales regions due to the accessibility I had to these contacts through my current work colleagues. I tried to target a specific job role in order to try and keep my results as accurately comparable as possible.
 I ideally would have liked to speak with energy managers, design managers and heads of services but due to time constraints this was not achievable. 
My research revealed that all four councils are progressively chipping away to try and reach the end goal, with some more confident than others of achieving net zero carbon. Maybe if I had conducted face to face interviews, I might have been able to find out more on the specific challenges faced.  These challenges are far reaching and I would love to continue finding out more on how some of these are tackled going forward.

[bookmark: _Toc102507144]6.3. Questionnaire Success
This was the first experience I have had of creating a questionnaire, and using Google Forms as the medium for completion. I would use this approach again.
Overall, I feel my questionnaire was successful and it really helped give a true insight into the direct impact on the local authorities concerned. The specific strategies, funding issues, and WG support were all questions I felt lacked detail from the literature search alone, so to have more detailed feedback via the questionnaire was very usefully to complete this task. 

[bookmark: _Toc102507145]6.4. Meeting my aims and objectives.
I believe this report meets the aim of this work-based project - to increase my knowledge of the climate change agenda, whilst investigating what is expected of local authorities with regard to the decarbonisation of the existing school estate and the building of new schools, exploring whether councils believed this target was achievable.


[bookmark: _Toc102507146]6.5. Key objectives achieved:
· I have gained great insight into climate change and what parameters have been set by regulation and Welsh Government commitment and what the net zero carbon target means for the education estate.
· The questionnaire highlighted the blockers to delivery of the net zero carbon target.
· The questionnaire revealed whether the south west Wales regional councils believe the target is achievable.
· I have learnt how the climate change agenda aligns with the Well-being of Future Generations Act (Wales 2015) and can now apply this to my work tasks.
· This task has given me the foundational knowledge of this emerging agenda and has better equipped me for potential career opportunities in this field.
.
I feel it is clear to see from my research that with further guidance, support and funding, the target of being net Zero by 2030 is achievable and the appetite from the regional councils is certainly there. 
The Welsh Government guidance along with best practice guides are helping develop the new build process to deliver.
I do feel however, that the challenge of retrofitting existing buildings will be the main hurdle to achieving this goal. Further funding, technological advancement of renewables and having more skilled resource will be the deciding factors as to whether the school’s estate can be net zero by 2030. 

[bookmark: _Toc102507147]6.6. Further Learning and Application
The project has given me an excellent foundation in this subject matter, I can apply the more detailed work of Carmarthenshire Council and how it plans to achieve net zero carbon in the school’s estate to my day to day role, particularly when engaging with education stakeholders. 
I am hoping that whilst supporting the day to day handy man schemes, I can encourage the team to think more broadly about finding more longer term carbon conscious solutions, in stead of quick fixes.
My literature searching has improved and I will continue designing google forms for any future questionnaire work, learning and refining them, following the outcomes of this project.
I believe I have learnt more about planning schedules too, I would allow more time for developing a questionnaire and allow officers plenty of time to complete and return.
I have developed new officer contacts in work who have helped complete the questionnaire which will hopefully be useful in my career going forward. 
I have found this project extremely interesting and will continue to review this subject matter for my own personal development.
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[bookmark: _Toc102507150]9. Appendices
Appendix 1. Questionnaire.
Please explain where your council is on the net zero journey with regard to your school estate:
  
	1) How many schools are in your estate - including primary and secondary?

	Council 1 - The authority is responsible for 61 schools. There are 52 primary schools with an average size of 176 pupils, ranging from Ysgol Llanychllwydog with c. 21 pupils to Milford Haven Community Primary School with over 700 students

	Council 2 - We maintain: 1 nursery school, 95 primary schools, 12 secondary schools and 2 special schools. 110

	Council 3 - 93 schools inc Special schools. For some years we have had ‘swansea standard’ which is 25% above U values. We have low energy LED lighting, PVs installed where suitable (new builds and some retro fit). Schools climate change forum now in place. BREEAM Excellent has been the standard requirement for new build projects. New and remodelling projects must achieve an EPC rating of A. Going forward all new builds and extensions will be delivered to net zero carbon

	Council 4 - For a number of years NPT Council have progressed the transition to net-zero via its 21st Century schools programme, applying passive and low carbon design solutions. The Council made a decision in early 2021 that all new build school buildings would be built to a energy positive net-zero (Operational) target definition.
School Portfolio 62:
                                 Primary schools: 52
                                 Comprehensive Schools: 8
                                 Special schools: 2 

	Summary:
· Regional estate of 326 buildings. Mixture of primary, secondary and special educational needs units.
· Comments refer to net zero ambitions for new builds, also Council 4 references net positive school builds. Council 3 previously building above regulation @ 25% above U values.



	2)  Do you have a delivery strategy in place?

	Council 1– Yes - Net Zero Strategy is in place: see: https://haveyoursay.pembrokeshire.gov.uk/net-zero-carbon-the-big-green-plan/widgets/37436/documents . In addition, for new builds under C21 Schools, there is a need to comply both with grant conditions and building regulations

	Council 2 - Net Zero Carbon Plan approved by County Council on 12th February 2020. 

	Council 3 - All new builds / extensions will be delivered to net zero carbon by 2030. Carbon Reduction. In line with the Welsh Government’s long term commitment towards carbon reduction and Net Zero Public Sector Buildings all projects as of January 2022 will be required to demonstrate carbon reduction techniques and technologies and achieve Net Zero Carbon Operational and meet the relevant target for embodied carbon as outlined below;  

Years - Embodied Carbon Target 
2022 - 2024 - Below 800 kgCO2/m2 
2025 - 2029 - Below 600 kgCO2/m2 
2030 - onwards - Below 350 kgCO2/m2  

We will be looking for all new projects to meet these targets. How this is delivered will be subject to design and will be put forward to WG for agreement within our business case iterations. Working on Employers Requirements are being developed to support this. We are further developing our decarbonisation strategy for existing schools. 

	Council 4 - The Council has approved a decarbonisation and renewable energy "DARE" strategy and will formulate a specific delivery strategy inclusive of schools within the overarching net-zero implementation plan that will be written towards the end of the end of the year / early 2023.  

	Summary:	
· All have strategies in place to deliver net zero carbon, although they are at varying stages



	3) Where are you up to with the decarbonisation of existing school estate?

	Council 1 – See feedback in the Net Zero Plan in the above link.

	Council 2 – I'll email you a copy of our NZC Plan (February 2020) and our NZC Plan Progress Report (March 2021). Amongst the Non-Domestic Buildings information, is text on our Top 25 energy consuming buildings (includes schools), plus text regarding our Passivhaus Standard certified new schools.

	Council 3– We are further developing our decarbonisation strategy for existing schools. 
We have made some progress. PVs, low energy lighting, insulation etc. Furthering our strategy to decarbonise existing buildings with the view to piloting new energy systems and develop a strategic approach to our maintenance programme to develop better insulated and efficient school buildings.

	Council 4 - NPT Council have implemented a well structured 21st Century schools programme which has achieved schools rationalisation and low carbon solutions within the schools operational building portfolio. Council is currently assessing the adoption of a refit scheme that will target the highest energy/carbon using buildings inclusive of schools.

	Summary:
· Having analysed said plans - all have begun the process of rationalising estate, are actively decarbonising and also striving net zero new builds.



	4) What new energy sources are you considering moving to?

	Council 1 – Already working on hydrogen - see Milford Haven Energy Kingdom. Have previously used biomass. Looking at PVs and Air Source pumps

	Council 2 – Agnostic - considering various potential energy sources, including Hydrogen.

	Council 3 – All projects will be considered on a case by case basis, consultants will be commissioned to review the options for new energy sources for those schemes. No decisions have been made to date. 

	Council 4 - All currently available, practicable and viable low carbon and renewables are considered during the design stages of projects.

	Summary:
· All appear to be exploring various low carbon and renewable energy sources including air source, PV’s and hydrogen.



	5) Where are you on the net zero new build journey?

	Council 1 – Well advanced. See https://www.pembrokeshire.gov.uk/21st-century-schools 

	Council 2 - See our NZC Plan (February 2020) and NZC Plan Progress Report (March 2021) - text regarding Non-Domestic Buildings. Also Housing text in Appendix.

	[bookmark: _Hlk102414738]Council 3 - For some years we have had ‘swansea standard’ which is 25% above U values. 
We have low energy LED lighting, PVs installed where suitable (new builds and some retro fit). Schools climate change forum now in place. BREEAM Excellent has been the standard requirement for new build projects. New and remodelling projects must achieve an EPC rating of A. Going forward all new builds and extensions will be delivered to net zero carbon

	Council 4 - As stated in Q1, the Council made a decision in early 2021 that all new build school buildings would be built to a energy positive net-zero (Operational) target definition, with the proposed Swansea Valley School & Leisure Complex specification adopting the energy positive net-zero (Operational) target definition. 

	Summary:
· All councils appear to have established plans in place, with some commencing net zero carbon school builds already.
· There is limited evidence of decarbonisation of the specific schools estate, the questionnaire data implies it is happening but not fully documented by all four councils as yet, analyse shows majority recording as part of ‘public buildings’.




	6) How are you measuring school estate emissions?

	Council 1 – See Net Zero Plan - methodology referenced there

	Council 2 - See our NZC Plan (February 2020) and NZC Plan Progress Report (March 2021) - text regarding Non-Domestic Buildings.

	Council 3 - The Councils energy manager will have more information on how this is measured.
We measure energy usage. DECs are displayed in all schools

	Council 4 -The Council has a centralised energy management database which measures and monitors the energy and carbon emissions of all schools. In addition DEC certificates are undertaken on the majority of schools within NPT Council.

	Summary:
· On analysing plan it is evident that all are using Display Energy Certificates 



	7) How are new building regulations and Welsh Government policy influencing your approach to delivering net zero across the school estate with regard to new building regulations?

	Council 1 –We work with and alongside Welsh Government in terms of Net Zero.

	Council 2 - Question best addressed to Property Design - Andrew Tidy | Andrew Morris.  

	Council 3 - Building regulations and WG policy will influence our approach as any changes need to be adhered to.

	Council 4 - Without question, WG policy is accelerating the advancement towards delivering net-zero across the school estate however whether the support mechanisms  i.e. funding, supply chain development, available guidance will be adequate enough will soon be evident given the short timeframe to 2030. 

	Summary:
· WG appears to be the key driver, now supported by regulation and supply chain development, but analyse reveals it currently may not be adequate enough support to meet the 2030 target  



	8) Using examples, what types of schemes are being delivered within your council to help meet the net zero target across the school estate e.g. retrofits, renewables, net zero new builds?

	Council 1 – See the C21 Schools Website referenced above.

	Council 2 - See our NZC Plan (February 2020) and NZC Plan Progress Report (March 2021) - text regarding Non-Domestic Buildings.

	Council 3 - All projects for new builds going forward will meet the net zero target. Capital maintenance schemes must improve the carbon efficiency of existing buildings. The minimum standard for recycled content is at least 15% of the total value of the materials. New and remodelled projects  must achieve an EPC rating of A. Application of Swansea Standard; Part L + 25% refers to a 25% improvement over the Target Emission Rate (TER) for current Part L of the Building Regulations. Provision of electric vehicle charging points in schools - none to date but infrastructure planned for recent projects. Installation of Photovoltaic Panels, LED lighting, EGNI scheme for school solar panel installation

	Council 4 - Refurbishment programmes, renewables projects, net zero new build projects are being developed and implemented across the school portfolio, again the required rate of delivery will be established when the net-zero implementation plan is formulated

	Summary:
· [bookmark: _Hlk102490754]Net zero builds, capital maintenance programmes to decarbonise and improve efficiency of existing buildings, improved lighting, refurbishments and retrofit projects eg solar panels are all being undertaken to help achieve net zero carbon.



	9) What best practice models are you following?

	Council 1 –We follow industry guidance, such as from CLAW & CIBSE. Overall design approach to obtain Net Zero.

	Council 2 - Fabric first approach, with certification under Passivhaus Standard where appropriate

	Council 3 - We have had various consultants presentations and will determine the most effective solutions going forward on schemes. No agreements have been made to date and different models may be taken forward depending on the project.

	Council 4 - These are some of the standards that are followed (not an exhaustible list):

1. Government Workplace Design Guide
Government Property Agency, (2020). Government Workplace Design Guide. 

2. LETI Climate Emergency Design Guide 
London Energy Transformation Initiative (LETI), (2020). LETI Climate Emergency Design Guide - How new buildings can meet UK climate change targets. 

3. Net Zero (NZ) and Sustainability for the Government Workplace Design Guide
Government Property Agency, (2020). Net Zero Sustainability Design Guide – Net Zero Annex. 

4. RICS - Whole Life Carbon Assessment for the Built Environment
RICS, (2017). RICS professional standards and guidance, UK – Whole life carbon assessment for the built environment. 

5. UKGBC Net Zero Carbon Buildings – A Framework Definition
UKGBC, (2019). Net Zero Carbon Buildings – A Framework Definition. 

6. UKGBC Circular economy guidance for construction clients
UKGBC, (2019). Circular economy guidance for construction clients: How to practically apply circular economy principles at the project brief stage. 

7. CIBSE TM57. Integrated School Design 
CIBSE, (2015). Integrated School Design TM57. 

8. CIBSE TM50. Energy efficiency in commercial kitchens
CIBSE, (2021). The Chartered Institution of Building Services Engineers TM50.

9. Target Zero. Guidance on the design and construction of sustainable, low carbon school buildings. Target Zero (2011).


	Summary:
· [bookmark: _Hlk102490901]There is plenty of support for councils on this agenda. Working collaboratively with other councils, other public bodies, Universities, industry leaders and Welsh Government aligns with the Well-being of Future Generations Act ways of working principles.



	10) How will funds be generated in order to achieve a net zero school estate?

	Council 1 – WG Grant and Council Match Funding

	Council 2 - Delivering Re:Fit Cymru projects to secure interest-free funding under the invest-to-save Wales Funding Programme. Links to WLGA | Ameresco Carmarthenshire Re:Fit Cymru case study to be provided via email.

	[bookmark: _Hlk102418517]Council 3 - WG have been advised that funding will be available currently to support Sustainable Communities for Learning projects. However we do not know how long this will be available for 
Although funding is an issue, especially in relation to the existing estate.

	Council 4 - Funding of achieving a net-zero operational portfolio will be evaluated during the development of the net-zero strategy and implementation plan.  

	Summary:
· [bookmark: _Hlk102490934]Funding source for new builds will be from Welsh Government via the ‘Sustainable Communities’ programme and match funding from councils. One council expresses concern on available funding with regard to existing estate and decarbonisation. Retrofit projects are being delivered through interest free funding on an adhoc basis.



	11) How are you monitoring the effectiveness of new buildings and technologies already installed and what are the findings revealing?

	Council 1 – Via the monitoring processes referenced in the Net Zero plan.

	Council 2 - See our NZC Plan (February 2020) and NZC Plan Progress Report (March 2021) - text regarding Non-Domestic Buildings.

	Council 3 - We report to WG in years 1,2 and 5 post occupancy on new build projects. Some new builds are more energy hungry than existing builds as there is more technology (for example door security systems)

	[bookmark: _Hlk102418288]Council 4 - As explained the Council has a centralised energy management database which measures and monitors the energy and carbon emission performance.  However, it is acknowledged that there has been the need to undertake more system level performance monitoring of specific technologies. This will be addressed on all of the new build educational projects going forward

	Summary:
· [bookmark: _Hlk102490970]Overall energy is being monitored and reported to Welsh Government annually



	12) What are the challenges faced by your teams in order to deliver a net zero school estate?

	[bookmark: _Hlk102418393]Council 1 – Lack of capacity and resources, Escalating construction costs - affordability is becoming an issue

	Council 2 - Main challenge is funding. We've completed a Re:Fit Cymru Phase 1 project and currently scoping a potentially significant Phase 2 project that will include all schools. This equates to Re:Fit Cymru's High Level Appraisal Stage (HLA). We will then focus on a smaller number of buildings to progress to the Investment Grade Proposal (IGP) stage which can be submitted for possible funding under the Wales Funding Programme. 

	[bookmark: _Hlk102418468][bookmark: _Hlk102418447]Council 3 - Some new builds are more energy hungry than existing builds as there is more technology (for example door security systems). Availability of long term data on different technologies/solutions and comparisons on different technologies/solutions. Expertise and knowledge on different technologies/solutions. Funding

	Council 4 - Consolidated my answer in question 14. 

	Summary:
· [bookmark: _Hlk102491058]There are currently many challenges – lack of capacity, funding and resources. Escalating construction costs. Availability of monitoring data to compare new technologies and find solutions. Expertise and knowledge on new technologies.



	13) What are the barriers to delivering a net zero school estate by 2030?

	Council 1 – None - that's the aim

	Council 2 - Many! Decarbonisation of heat is a major challenge both technically and financially e.g. switching from fossil fuels to electricity has a price premium due to the current differences in cost £/kWh.

	Council 3 - Some new builds are more energy hungry than existing builds as there is more technology (for example door security systems). Availability of long term data on different technologies/solutions and comparisons on different technologies/solutions. Expertise and knowledge on different technologies/solutions. Funding

	Council 4 - There are significant barriers for delivering a net-zero operational school estate:
1. Funding - net zero is going to cost more 
2. Untested technological solutions
3. Increased internal resource and expertise required
4. Need guidance how to decarbonise heat in existing schools across all scenarios - heat pumps is not the total solution
5. Lack of knowledge - Need example solutions and exemplar demonstrators for new build and refurbishment project programmes also need to document and disseminate what projects/technologies have gone wrong/failed.

	Summary:
· [bookmark: _Hlk102491076][bookmark: _Hlk102491091]Council 4 provides an excellent breakdown of the barriers for delivering a net-zero operational school estate:
1. Funding - net zero is going to cost more 
2. Untested technological solutions
3. Increased internal resource and expertise required
4. Need guidance how to decarbonise heat in existing schools across all scenarios - heat pumps is not the total solution
5. Lack of knowledge - Need example solutions and exemplar demonstrators for new build and refurbishment project programmes also need to document and disseminate what projects/technologies have gone wrong/failed. 
· of heat is a major challenge both technically and financially e.g. switching from fossil fuels to electricity has a price premium due to the current differences in cost £/kWh.



	14) On a scale of 1-3 please indicate whether you think the net zero 2030 target is achievable within the schools estate by 2030?

	

	Summary:
· [bookmark: _Hlk102491210]Mixed response, but only one implying the net zero target regarding schools estate is unachievable.



Time taken to complete questionnaire
Council 1 13. 25
Council 2 37.17
Council 3 13.07
Council 4 Void 
Do you think the net zero 2030 target is achievable within the schools estate by 2030?

Do you think the net zero 2030 target is achievable within the schools estate by 2030?	Yes with additional support 	Yes with existing support	No it's unachievable	2	1	1	

Do you think the net zero 2030 target is achievable within the schools estate by 2030?

Do you think the net zero 2030 target is achievable within the schools estate by 2030?	Yes with additional support 	Yes with existing support	No it's unachievable	2	1	1	
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