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Chapter 1 
Introduction
Describe the topic area you are researching.
What is your aim?
What are your objectives?
Why are you interested in this topic?

Chapter 2 
Literature review
What is known about the topic? 
Global Warming and Climate Change 
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 sun’s rays penetrate the atmosphere but whilst doing so, when that heat is reflected off the surface, it cannot escape back into space. The gases produced through the consumption of fossil fuels are called greenhouse gasses. 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. 
Net Zero Wales
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.  
Under the Environment Wales Act a report for each budgetary period setting out the Welsh governments policies and proposals for meeting the carbon budget for that period is published.
In March 2021 the Senedd passed new regulations increasing Wales emission reduction goals. The 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)
Public Sector
In order to set a good example and lead the way in the movement to net zero carbon all public sectors must reach net zero greenhouse gas emissions by 2030. The aim is by 2030 choosing zero carbon will be culturally embedded and self-regulating across the Welsh public sector. 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. 
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)
Schools
Local Authorities are working with their Education teams to begin the net zero campaign. New regulation has been set out this January 2022 and guidance on how both builders and school managers can be creating a more sustainable community is due for publishing in February 2022.
On top of the Welsh Government Direction, each local authority has developed a 21st Century schools programme, which will now encompass achieving net zero and a decarbonisation programme.
School buildings and technology | Sub-topic | GOV.WALES
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The Challenges facing Local Authority in the delivery of a net zero Schools Estate
Whilst there is ambition across Wales to continue the net zero campaign, the 2030 net zero goal set for public bodies is extremely challenging. Funding, supply and skills being particular concerns. Local authorities are beginning to work regionally but have set out their own strategies and plans to lay out their intentions.
This report will consider the future impacts and challenges on this particular stream of work within Councils across the South West Wales region, primarily Carmarthenshire and Swansea Council, Neath Port Talbot and Pembrokeshire Council.

Chapter 3
Research Methodology
The approach taken includes 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 will ensure wider views are gathered.
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 easy to identify what the end goal needs to be. 
Research reveals the school estate will need to consider the following in order to achieve net zero:
1. New Builds
Regulations on the build itself.
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
· Cogeneration
· District or block heating or cooling, particularly where it is based entirely or partially on energy from renewable sources
· Heat pumps. 
Embodied Carbon – In order to meet the embodied carbon targets embodied carbon that goes into the construction of a new building is reduced by using materials that are recycled and reused/dissembled at the end of the building’s life.
Consideration will also be required in regard of a recent Welsh Government change from the 21st Century Schools Programme to ‘Sustainable Communities for Learning’ where a report is awaited February 2022. It is anticipated to detail 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.
Teams will need to reflect on funding sources, supply chain, material availability and expertise.
2. New energy sources
Policy reveals that there will be no new gas installation after 2050, teams so there’s need to consider renewables, supply chain, expertise required to introduce new heat sources eg district heating, air and ground source heat pumps, solar, hydrogen etc. Again materials, supply chain, demand response and expertise need to be well-thought-out as does funding.

3. Retrofitting 
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. Monitoring of new technology is also critical to the innovation process.
Literature searches do not however reveal all actual challenges local authorities are facing, so a questionnaire will be used to provide supporting evidence as to the scope of the task in hand and whether these goals are deemed achievable or not. It will be designed for energy and construction design subject matter experts to complete.
Typical example questions could include:
Please explain where your council is on the net zero journey with regard to your school estate, including size of estate and whether you have a delivery strategy in place.
1. Decarbonisation of existing stock
2. Energy sources
3. Net zero new build
How are new building regulations and Welsh Government policy influencing your approach to delivering net zero across the school estate?
1. New building regulations
2. Welsh Government policy
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.
What best practice models are you following?
How will funds be generated in order to achieve a net zero school estate?
How are you monitoring the effectiveness of new buildings and technologies already installed and what are the findings revealing?
What are the challenges faced by your teams in order to deliver a net zero school estate? Please include any barriers to delivery.
Start to think about your research approach and makes notes of what you want to do.
Have you found everything in the literature?
Do you need to question lots of people using a questionnaire?
Do you need to interview a few people?
Do not worry about completing this chapter yet however.

Chapter 4
Results
What did the literature tell you the answers to your question?
What did the interviews and or questionnaires say?
Make the results as easy as possible to understand so think about presenting them in charts or tables if is appropriate.

Chapter 5
Discussion
How were the questions answered?
Questions sent out on 18th March and currently waiting for all responses to come back 
What did the results mean?
Can you see any patterns to the answers? 
Chapter 6
Conclusion
Remind the reader of your aim and objectives.
How has your work answered these questions?
This chapter should not contain anything new.  It is just a reminder of the important things you identified in your work.
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