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1. Executive Summary
This report has been produced to present an innovative alternative to the sustainable redevelopment of vacant buildings in Carmarthenshire. It will consider the impact of new technologies and innovations that can be used in old buildings to make them greener and more environmentally friendly. However, what is most important is that empty uninhabited buildings can be reused, which is undoubtedly an excellent idea for business and positively affects the principles of sustainable development.
Cities around the world are expanding dramatically – but such expansion comes with climate challenges. New buildings are built with carbon-intensive materials produced on an industrial scale. Heavy fuel-consuming equipment is used on construction sites. In total, the construction industry accounts for 39% of global greenhouse gas emissions (1).
In connection with such statistics, it is necessary to consider how to use the already existing empty buildings for their secondary development.
2. Introduction
In 2020, Carmarthenshire County Council agreed an ambitious plan to build over 2,000 additional new and affordable homes across the county over the next five years. The houses will be affordable and built-in accordance with the principles of sustainable development. Building houses is also expected to boost the economy across Carmarthenshire by supporting businesses, people and places throughout their construction and beyond. The entire project is expected to cost £300 million and is not just about housing, but supports the development of strong, sustainable communities - homes where people want to live and work and provide them with high standard, energy efficient and affordable homes (2). The idea of the project is very necessary, but it raises a lot of controversy, because it is necessary to cut down forests and destroy ecosystems in order to build new ecological houses. These houses will also sometimes be far away from the city centre, which will undoubtedly lead to having to transport children to schools and longer commutes to work. (3)
Do new ecological houses possess the certificates of construction principles which include sustainable development? None of the potential buyers of the house ensure it. People are more fascinated with aesthetics than with what is important for the environment. In addition, the construction of new ecological houses still does not solve the problem of housing shortage. Therefore, owners of empty houses should be aware that there are many advantages to adapting empty houses for reuse. Renting empty houses will help the problem of homelessness and vandalism. Empty houses are deteriorating, and their demolition causes significant pollution of the environment, through tonnes of rubble. Retrofitting existing buildings is much less harmful to the environment than building new homes (4). Some of the buildings available on the real estate market, especially from times before the 1960s and 1970s, may turn out to be extremely well made, requiring only the preparation of a detailed plan to transform the interior to the liking of the buyer (5).
3. Old buildings are a good way to do business
The UK is a global pioneer in setting net-zero emissions, and low carbon is a key element of the plan. In fact, the climate change committee has unveiled a new path to net zero that could mean that initial targets will be met 15 years earlier than previously assumed. One of the methods through which this is done is by introducing appropriate sustainable methods of heating. There are many ways to reap the benefits of low-carbon heating and with the increased focus on net zero, the adoption of low-carbon heating in homes is increasingly important (6).
Ad Hoc Property Management reported that there were 43,028 empty homes in Wales in 2018. There were 2,667 empty homes in Carmarthenshire alone. Ad Hoc Management concluded that with around 60,000 households on waiting lists for affordable housing in Wales, these empty homes are simply a wasted resource in the face of a national housing shortage. Ad Hoc says there are opportunities to regenerate vacant properties to provide affordable homes to the benefit of property owners.
In 2018, Carmarthen County Council decided to acquire properties and redevelopment land for new developments. The number of empty properties available for use is systematically growing year by year. The use of already existing houses and adapting them to be more sustainable is a great idea for solving many problems related to the demand for houses. Carmarthen County Council has taken a proactive approach with a dedicated team of staff helping people to get their property back into use (7).
A great solution to the vacancy problem in Carmarthenshire is to introduce a scheme such as Houses to Homes. This is a program that offers interest-free loans to refurbish empty homes and make them habitable again. Carmarthen County Council has been recognized for the way it addresses vacant properties in the private sector with a broad and consistent approach (8). Bringing empty buildings back to life is a great way to do business, not only for construction companies, but also for real estate agencies. Several apartments can be built from one vacancy.
A prime example of refurbishing an old building and converting it into flats is Buckley's Brewery in Llanelli. It was once the largest brewery in Wales, but it stood idle and slowly became the object of desire in the town centre. Currently, there are 18 apartments in the former brewery. The building was rebuilt in accordance with the principles of sustainable development. Tight windows, good insulation, solar panels and new heating systems have made the building, which stood empty for years, a place to live for many families, with modern and energy-saving apartments (9).
A dilapidated building that used to be a warehouse in the town centre on Bridge Street in Llanelli will soon become a tavern-like establishment (10). Llanelli residents can also see a new face in the dilapidated YMCA building on Stepney Street. Carmarthenshire County Council contracted planning consultants Asbri Planning Ltd to carry out consultations ahead of an official planning application to revitalise the building, which is a famous sight in Llanelli town centre. It has been decided that the front façade of the building, along with its perimeter wall, main internal structural walls and the existing staircase will be saved, as part of a £4.5 million refurbishment to bring the building back into use. On the ground floor, there will be space for businesses and shops, while the higher storeys will be available for offices and residential spaces. New life will be breathed into the building and its former glory will be restored. The building will be renovated in accordance with the principles of sustainable development. It will be energy efficient and very modern.
In Ammanford, homes purchased by Carmarthenshire County Council have been brought back to life to support people living independently with a range of eco-friendly features to help them reduce their carbon footprint. (11)
The Hafan Croeso residential house in Glanamman has been converted into two independent flats and has been designed with a range of measures that will reduce both energy consumption and carbon emissions, supporting Carmarthenshire Council's commitment to tackling climate change and net zero carbon emissions by 2030.
An upgrade project is also underway for a further seven vacant properties in Glanamman, which will undergo improvements in a range of energy measures that will reduce carbon emissions. The houses are to be subjected to a high level of thermal insulation, triple-glazed windows, MVHR, LED lighting and hybrid or air-source heat pumps.
4. New technologies in buildings
Construction waste greatly impacts the environment by filling landfills and polluting rivers and lakes. Preserving an old building can reduce the amount of waste that enters the environment. It can also preserve the resources that are involved in creating new materials. (12)
[bookmark: _Int_6gGDhinC]Building restoration is arguably the most sustainable construction process for a number of reasons. It extends the building life by giving it a new purpose, reduces material waste, preserves the skills and creativity that went into the creation of the building and conserves energy. With rapid improvements in technology and increased awareness on the subject of sustainable development, the focus on sustainable building restoration continues to grow significantly.
[bookmark: _Int_044KrzOI]It may take decades for a new construction to sufficiently yield returns for the energy and capital expended for its creation. Restoration of an old building, on the other hand, provides eco-friendly results which are immediate and practical. The building restoration process is sustainable and helps reduce the overall carbon footprint. Reusing materials, rather than sourcing new materials, can save up to 95% of carbon emissions. Recycled materials include a broad spectrum of elements such as roofing tiles, glass panels and bricks. Thermal insulation should be used extensively in buildings. It is best to use materials that are natural and chemical-free. Environmentally friendly paints and wood stains are ideal for internal and external use on walls, floors, windows and doors. Natural materials, such as timber and stone, which are environmentally friendly and allow the building to breathe, should be used wherever possible. (13)
The construction of new houses requires large amounts of concrete, the production of which is extremely negative for the environment. Concrete is an ecological material that is fully recyclable. However, its production is not indifferent to the environment - the entire cement industry in the world is responsible for about 5% of total carbon dioxide emissions (14). The production of concrete and steel generates large amounts of carbon dioxide. Steelmaking, in particular, is not only energy intensive, but also causes a large stream of carbon dioxide emissions to be released from iron and silicon. Construction sites are a major source of greenhouse gas emissions (15).
With today's advances in technology and innovation, there are many ways to introduce modern and affordable low carbon heating options to old homes. Modern systems can provide energy-efficient and sustainable heating while offering the same level of heat as more emission-intensive solutions. The LG Therma v air/water heat pumps are an innovative heating solution that provides heating and hot water for an efficient comfortable home. LG Therma v reduces dependence on fossil fuels by using a combination of 25% electricity and 75% outdoor air. Its use is an excellent low-emission solution. Installing this type of investment in old houses will certainly pay off. Many countries in Europe give subsidies for such investments to secure the house for the future (16).
Solar panels can also be installed to reduce household emissions. The cost of installing solar panels has fallen by 82% over the last decade. In 2020, Wales generated 1,119 megawatts of solar energy.
In the average home, around 25% of heat escapes through doors and windows, so well-installed doors and windows contribute to high savings, minimise heat loss and improve the overall efficiency of the building (17). Thermal modernisation of buildings, even old ones, significantly contributes to energy savings, and energy efficiency should be the first step to pro-climate actions (3). If houses don't have cavity wall insulation, central heating works overtime to produce heat, 35% of which will escape straight through the cavity walls.
5. Vacancies and how to deal with them
Carmarthen County Council has hired a special vacancy officer (18). The Council announced that it is willing to accept all properties and wants to work with their owners to make the necessary improvements for reoccupation. This plan has been a large success.
The approach to the plan supports tenants in sustainable living and is a major part of the net-zero carbon program. In addition to helping the community by giving them the opportunity to live in environmentally friendly homes, Carmarthenshire Council wants homes to become warmer, more comfortable and less expensive to run, reducing energy consumption and therefore bills.
Another action has been underway from July 2020 to ensure local businesses are being used to bring empty homes back to life and it encourages applicants to use more energy-efficient renovation measures. This not only helps to reduce carbon dioxide emissions, but also lowers energy bills for future residents.
While under the scheme some applicants will live in refurbished properties, other properties will be made available by registered social housing owners, helping to increase the supply of affordable housing. It's not just Carmarthenshire in Wales that is contributing to vacancy development. There is also a project in Bridgend, where in the summer of 2019 the Valleys Task Force pledged £10 million to fund the return of empty houses to use. The RCT Council was appointed as the Lead Authority on behalf of the Valleys Task Force area due to its expertise derived from its previous successful initiative and the Empty Homes Grant model. Due to the success of the scheme after Phase 1, a further £2 million was allocated to the programme. Following the success of the Rhondda Cynon Taf programme, another £10 million Welsh Government Empty Home Grant Scheme opened across the Valleys Task Force area. (19)
The pandemic delayed the program by many months, but the RCT program is making great progress. Local authorities have worked hard to implement this program in their areas and provide the necessary funding to make it a success. This scheme has not only brought vacant properties back into use but has also supported the foundations of Welsh local economies by providing jobs for small local businesses in the construction sector. The retrofit element also means it supports the decarbonisation agenda while reducing future energy bills. The success of the Valleys Task Force program will work closely with the Minister for Housing and Local Government to use the knowledge to influence and develop future empty house schemes across Wales.
To be eligible for the Valleys Taskforce Empty Homes Scheme, homes must be empty for at least 6 months. Applicants for the scheme are also limited to one grant per person, and where remedial work exceeds £20,000, they will have the option to apply for the Welsh Government's Homes in Homes scheme (20).
Carmarthenshire Council has a plan to upgrade vacant properties. The council wants to install high levels of insulation in old houses, which helps to minimise heat loss from houses. This also includes the installation of renewable technologies including solar panels, air source heat pumps, electric vehicle charging points and battery storage. All these measures help to reduce energy bills for tenants and create homes that can generate and store their own electricity. Carmarthen County Council has already achieved a high amount of success in their renovation of old buildings and plans to do much more.
A major development in Carmarthenshire is the Hen Ysgol Centre in Pencader aptly known as Totally Sustainable which not only showcases environmentally friendly systems but also aims to inspire people to follow a better way of living in their homes and businesses. The goal of Hen Ysgol Pencader is to train people, professionals and architects to replicate sustainable technologies in the planning, remodelling and construction of homes.
Prosiect Zero Sir Gâr has also been launched in Carmarthenshire to make the public aware that everyone plays a role in achieving net zero carbon emissions.
6. Stakeholders
The term stakeholder refers to anyone who is interested in a project and can influence its success. It is important to identify project stakeholders as early as possible. These may include members of the organisation, user groups, such as residents or customers, as well as neighbours or community groups. An important role is also played by the founders and shareholders of the entire project. 
Local building authorities who deal with building regulations and all types of permits that can be made for the modernisation and refurbishment of empty houses are also an important stakeholder. As part of the ecological modernisation of buildings, there are also stakeholders who deal with environmental protection and sustainable development. A special stakeholder is also the government, which, as part of restoring empty houses, prevents homelessness, and contributes to environmental protection by preserving the ecosystem. Stakeholders during renovations may also include suppliers who provide construction materials needed for modernisation. In connection with the installation of new ecological heating systems, another group of stakeholders will be suppliers of insurance and guarantees for new installations. Certainly not all stakeholders will have the same goals. Therefore, it is important to identify areas of convergence and areas of difference between them and to manage stakeholders whose expectations clash.
The first step in considering how to interact with scenarios may be to prepare a scenario map or stakeholder matrix. The stakeholder map can assess the likely impact of the development on the stakeholders, the issues they will be interested in, their ability to influence development or the potential impact on the project and potential mitigating actions. The stakeholder map makes it possible to develop a management plan for organising various stakeholder groups.
Stakeholders who will have a significant impact on the project will require a lot of attention. A strategy of communication and consultation with other stakeholders will be very important here. Stakeholders are always involved in projects from the earliest stages so that they can provide important feedback and likely responses to the next planning request, but as they may not be experienced in construction projects and their activities may be beyond the client's control, their involvement requires careful organisation and a clear understanding of the work. Large or complex projects may benefit from the assistance of a professional third-party mediator to ensure that the involved scenarios are properly managed.
A variety of communication methods can be used to help stakeholders understand the project properly. Consultations, meetings, questionnaires, workshops, websites, and the use of specialised toolkits are important here. Stakeholder management should be an ongoing process, not a one-time event, and the stakeholder maps and management plans may need to be updated throughout the project (21).
7. Conclusion
Refurbishing and bringing old empty houses back into habitation is undeniably beneficial for the environment and sustainable development, not only because it protects the ecosystem and prevents the cutting down of trees. Bringing empty buildings back into circulation prevents the destruction of houses, homelessness and vandalism, which undoubtedly has a positive impact on society. These refurbished houses are cheaper than new developments and often made of more solid building materials. In addition, their restoration for reuse is an excellent business for many construction companies, especially those renovating houses through a sustainable framework. People can move into them immediately, and all amenities and renovations can be done at their own pace. Excellent modern ecological heating innovations can be added, which contributes to reducing carbon dioxide emissions. Therefore, to protect the environment and reduce gas emissions, it is important to renovate old houses.
Emerging green villages are not necessarily houses built in accordance with the principles of sustainable development, but rather a business venture for large construction corporations. The construction of new houses prevents the lack of housing, but it is not always certified as sustainable construction. Sustainable construction today is still a pursuit, not a practice, and only market leaders build fully consciously. Today, society is not entirely concerned about building certificates, as heating a home is of high importance currently. An example is Spain, where when buying a house, people receive a certificate regarding how much energy is consumed in the house. With skyrocketing energy prices, this is a very important aspect that should undoubtedly be paid attention to (23).
Decarbonisation of the entire construction market is a big challenge and cost, not only for new buildings but also for existing ones. It requires very specific technological solutions in both new and existing buildings (24). For future generations to carry on living on earth, sustainable consumption and production is necessary, and this can be done through efficient use of energy and other resources, along with sustainable infrastructure. Clean and accessible energy, including renewable energy, also needs to be ensured (25).
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