For this second assessment, you will be preparing a report to propose an innovation plan for a sustainable business idea in your region.

In order to do this you should select a product or service in a particular sector e,g, transport, food, health, energy, finance, textiles, manufacturing, national government, local authority, education etc. You should be more specific e,g, cars or trains, a particular food or way of delivering food, electricity production, financing enterprise or community organisation to achieve your plan, clothes, bikes, transport policy, waste management, local services, university education etc.

When you have decided what sector and what particular product or service you want to tackle for your innovation, you can either:

a) Undertake research to find either a similar viable sustainability underpinned product or service elsewhere in the world that you could currently adopt into a chosen region
b) Propose a completely new business innovation idea that hasn’t yet been identified but that you think is potentially viable.

Then write a sustainable business idea report.

 Within your report, you should address:

1. Research and analysis of on the context for your topic e.g. the current provision of the product or service in the marketplace or society in your region. Why from a sustainability principles perspective there is opportunity for improvement or change.
2. Justification for a consumer shift toward a more sustainability underpinned product or service. Demonstration of a clear argument for the innovation with evidence to support, justifying the types of benefits and barriers, the decisions that will make or break adoption such as the resources needed, technology or expertise needed to make the plan viable or convincing.
3. Discussion of the stakeholders needed to realise a new innovation venture identifying what each will bring to the innovation’s success.


Note: Region can be your county, or part of your country. So it could be Carmarthenshire, South Wales, or another part of the UK, or the whole UK itself.
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Proposed Innovation Idea:
[bookmark: _Int_XIqtTyvK]TyGen is an innovated Welsh housing project that aims to tackle challenges such as housing shortages, construction waste, and carbon emissions by adapting the way in which houses are built. TyGen uses locally sourced recycled waste materials to 3D print homes for Wales. 3D printing is a technological manufacturing process that allows a digital method of creation by depositing materials in layers and can be used for both simple and complex designs (The University of Edinburgh, 2025). While TyGen is based on the business ICON, who also have built housing via 3D printing (ICON, 2024), TyGen aims to not only innovate this business model but also adapt it to suit the users in a sustainable way. Using the 3D printed method, TyGen can ensure sustainability, efficiency, adaptability. By minimising the environmental impact of current methods of construction and harvesting technology available, TyGen can reduce waste, power through green energy and ensure social communities remain a part of Welsh culture. Not only this, but TyGen will be up-skilling workers, and providing employment for the welsh people. The time saving of housing construction to TyGen’s new method means quicker, lasting, and sustainable housing for Pembrokeshire. 











Section 1: Market need for TyGen initiative
Pembrokeshire is currently facing a housing crisis due to both social housing waiting lists and the increase in cost to buy properties all over the UK. An article from The Pembrokeshire Herald says “8,000 people currently on the ‘choice housing’ selection process” (local authority social housing service) (Absalom, 2025). Rising house prices and rent in the UK have made it increasing difficult for young people in particular to leave the family home, as wages have not also increased in line with inflation (Gair, 2025). This research shows that by implementing affordable and increased housing in general, Pembrokeshire’s social sustainability will benefit as well as aid the younger generation, looking to get on the property ladder. 
Unemployment rates in Pembrokeshire are low in comparison to the Welsh average in 2024 (Margotin, 2025). However, construction as a sector was one of the top 5 in Pembrokeshire in 2023 (Pembrokeshire County Council, 2024). This means there is ample job opportunity to up-skill workers and introduce them to new technological means of construction through the TyGen project. 
[bookmark: _Int_VJf9Miyz]Access to recycled materials to utilise in the initiative in Pembrokeshire can be supplied by many local businesses. Individual business such as Greenacres Skip Hire recycle over 90% over their collected waste and sell it for construction services (Greenacres, 2025). While Pembrokeshire has access to recycled materials, there is a clear need for a larger scale supplier in Pembrokeshire or using multiple medium sized suppliers to gain access to the necessary materials. Another avenue to explore would be possibility of purchasing recycled materials directly from Pembrokeshire County Council from domestic and industrial waste disposal. Pembrokeshire as a whole recycled 72% of waste between 2023 and 2024 (Wrap Cymru, 2025).
Green energy has a high potential in Pembrokeshire due to its natural landscapes. The county in total has 20% of all solar panels in Wales (Pembrokeshire County Council, 2024). This shows a clear importance of sustainability to the council. Other than council investment, Welsh businesses such as Solŵr Wales, instal solar energy panels, insulation, and heat pumps to homes across wales (Which, 2025). There are also further opportunities for offshore wind and tidal power, this shows that TyGen has the option to both outsource green energy power for construction and living but also the ability to create its own operational systems. 
[bookmark: _Int_N7jlIC6X]Net zero plans for Pembrokeshire were original set in 2020 with plans to b net zero by 2030 (Pembrokeshire County council, 2020). However, there are no follow up reports to show how these plans are taking place, nor how close to targets they are. The people of Pembrokeshire are upset about the level of failure in this area due to a petition being run to discuss the sustainability efforts of the council in a future council meeting (Sinclair, 2025). Taking this into account, TyGen could be a partnership that takes the Council to the next level by helping them achieve sustainable and social wellbeing targets. 
[bookmark: _Int_z60J18hu]Currently, there are a confirmed 49 new homes being built across Pembrokeshire that are set to complete in 2027 (Pembrokeshire County Council, 2024). This shows that while progress is being made for the housing crisis, there is not enough homes to solve the crisis, particularly in a sustainable way. TyGen’s proposal would be successful in this region due to the availability of recycled materials, green energy and the lack of advancement into meeting set sustainability goals. 


















Section 2: Benefits and Barriers
2.1 Benefits:
One of the benefits of the TyGen initiative is the sense of community that new housing would bring. Pembrokeshire County Council lists the importance of welsh communities to Pembrokeshire as a part of their sustainable goals to promote well-being and social prosperity (Pembrokeshire County Council, 2024). TyGen will allow not only the continuation of rural welsh communities but a more accessible and flourishing nature of life. 
[bookmark: _Int_iXnsLHmx][bookmark: _Int_2CVqrZKy]The construction of 3D homes requires technology that is not readily available in Pembrokeshire currently. The builds will also require specialised skills and numbers in workers. TyGen can not only offer locals the chance to work with new technology but also the chance to learn from industry and technology specialists and benefit surrounding communities by upskilling and delivering increased job opportunities. According to an article from A Lamb Associates, the construction sector is rapidly declining due to an aging workforce (Grey, 2025). In 2021, Pembrokeshire College had over one thousand students studying construction and engineering courses (Pembrokeshire College, 2021). TyGen connecting with Pembrokeshire College can not only help the ageing population in the construction sector but also help college level students with real world job experience and training. This would not only benefit the economy of Pembrokeshire but the Welsh economy also. 
[bookmark: _Int_nQkAI8Qh]The housing crisis in Pembrokeshire is a mixture of both homes being too expensive and the waiting list for social housing being too long. Ultimately, the need for more affordable and increased housing overall is paramount to meeting the needs of the Pembrokeshire people. With plans already in place to build 49 homes across areas of Pembrokeshire, data shows that this is not sufficient. TyGen will benefit the area of Pembrokeshire by providing homes in a matter of days compared to up to a year. For example, in 2014 the company Winsun from China printed 10 houses in one day (Hafza, 2025). This shows that with the correct materials and procedures in place, the housing crisis can be greatly improved in a matter of months. 
[bookmark: _Int_tKntxjM7][bookmark: _Int_vF6AhF2s]Pembrokeshire County Council’s sustainable goals have been overlooked for the past few years. TyGen can work with the local authority to push for a more sustainable mindset, therefore helping the local community to also drive for change. This would not only benefit the circular economy of Pembrokeshire but also raise awareness as to why sustainable values are important. Sustainability in Pembrokeshire is widely important to its residents, for example, the campaign named ‘Plastic-Free Pembrokeshire’ is combatting plastic pollution by reducing single use plastics through local businesses (Sinclair, 2023). This shows there would be a definite interest in the TyGen project between both locals and businesses. Not to mention it would benefit the council to be involved in highly impactful sustainable enterprise. 
[bookmark: _Int_dVm1WXN4]While the sector for sustainable in energy is growing within Pembrokeshire, the TyGen project would increase the competitive nature of local green-energy suppliers creating a dynamic shift of interest into the project. Creating this interest may lead to better contractual offers for TyGen but may also create a push for innovative technology within Pembrokeshire and therefore stimulate the local economy. This can be seen through a study by BiGGAR Economics that suggest Wales could attract a £46.8 billion of investment in green energy by 2035 due to the work already being set up by local businesses (RenewableUK Cymru, 2025). 
2.2 Barriers:
The TyGen project will need high investment funds due to the technology, materials and initial labour costs being expensive. Another 3D housing project in Lancashire needed investment of £6 million that generated 46 sustainable homes (Woodfield, 2022). To manage this barrier, TyGen can look for green investors, an investor who looks to financially support environmentally responsible projects and businesses (Greenbank, 2024). TyGen can also look to the Welsh Government for grants and investments such as the Green Business Loan Scheme or grants from The Development Bank of Wales (Welsh Government, 2025 & Welsh Government, 2025). Similarly, the local council has grants for environmentally green infrastructures known as the Pembrokeshire Sustainable Communities Fund (Pembrokeshire County Council, 2025). This will help TyGen to not only utilise resources available but also keep costs to a minimum to supply more homes. 
The TyGen project will need to raise awareness for individual buyers and company buyers as to why these 3D homes are just as good of a home as any other, if not even better. The element of sustainable living will need to be marketed in a transparent way. Equally, this may be hard due to a misalignment of beliefs. In order to be successful in raising awareness, TyGen need to work with community engagement officers as well as social housing companies to show TyGen is a positive step for the Pembrokeshire community. Equally, local news agencies and social media pages will need to be convey correct information about the construction and living to market fairly and transparently. 
Another barrier to TyGen would be slow planning approvals. Slow approvals mean that building can be delayed by 8-13 weeks, sometimes even longer for large-scale projects (Guler, 2025). To manage this barrier, TyGen will work closely with the council to ensure all planning can be approved quickly and effectively to ensure properties can be built and suitable for living quicker than general housing. This will help eliminate the stress on social housing. Also, TyGen can look to employ housing development specialists to ensure the minimisation of changes and rejections to the project. By doing this TyGen will be able to avoid costly delays financially and socially. 
TyGen is largely influenced on the success of businesses like ICON and Winsun. However, the TyGen project will operate only using sustainable energy and recycled materials. This means that there will still be nearby competition from these businesses, particularly because they are previously established. This may be a barrier for entry in terms of the competitive market for TyGen. To alleviate this, TyGen can look to take advise from these companies or temporary employ their specialists to make the project as successful as it can be. By working together and using expertise TyGen will work efficiently and minimise risks of a start up business, particularly necessary at a large-scale. In charge of the ICON 3D homes build, Jason Ballard (CEO of ICON) would be beneficial to network with (Barker, 2023). 
Due to the nature of weather and natural landscapes in Pembrokeshire, TyGen houses will need to weatherproof homes. This may mean that the the usual 3D home model will have to be innovated to suit the area of Pembrokeshire. TyGen will need to liaise with expert architects to ensure the weatherproof nature of the structures. This will help TyGen become a reputable business and benefit locals by ensuring sustainable housing. This could like using wool or recycled cotton for insulation, sealing air leaks with natural caulking compounds and using aluminium frames to minimise heat transfer through windows and doors (Button, 2025). 






 
Section 3: Stakeholder Importance
[bookmark: _Int_FIF0GoGV]Both the Welsh Government and Pembrokeshire County Council are critical stakeholders for the success for the TyGen project, as their involvement underpins its legal, financial and operational viability. The Welsh Government provides overall policies for housing and sustainability strategies. This means TyGen should work closely with the Welsh Government to alight with national ideas such as ‘Net Zero Wales’ (Energy Saving Trust, 2025). Not only this, but the Welsh Government has financial initiatives such as the Ynni Cymru programme that can offer support for locally owned renewable energy systems (Welsh Government, 2025). This will benefit both TyGen and contracted green energy suppliers. 
[bookmark: _Int_xZ3M9nA8][bookmark: _Int_z4JCjodC][bookmark: _Int_AQJxjz5k]Green investors are a vital stakeholder for TyGen to work with as they provide financial capital for the scale that will be required for the success of the initiative. The investment may not only cover initial costs but also securing funding for industrial 3D printers and establishing a secure recycled-material chain. Green investors look for socially and environmentally friendly businesses that are focused on conserving resources, reducing pollution and promoting social wellbeing (Chen, 2022). This means the TyGen project being fully supported by a committed and sustainable investor. An example of a possible green investor could be Triodos Bank, they are committed to only investing in companies with a positive impact on society with over 30 years of experience (Triodos Bank, 2025). Equally, the Development Bank of Wales is a well-suited investor as it is publicly owned by the Welsh Government but also only invests in Welsh Businesses with a strong sustainable community impact (Welsh Government, 2025). For TyGen this means a lot of viable options of possible investors with a shared ethos and goals. 
[bookmark: _Int_NdOt6OT1]Technological providers are a key stakeholder for TyGen as the entire housing model depends on the access to reliable, high performance industrial 3D printing systems. Their involvement ensures TyGen remains at the forefront of innovation with benefits such as spreed, material science, automation and energy efficiency. Building quality networks will allow TyGen to operate in a brand-new way within Wales. Without these partnerships TyGen’s ability to build new green homes will be significantly limited. COBOD International is a key example of technological providers available to TyGen. They offer 3D printing technologies for residential, industrial, and commercial housing to building projects across Europe, United States and Africa. They also have previously partnered with sustainable projects, creating modular and full-size housing (COBOD, 2025). This means they would be a credible and viable option for the TyGen project with access to reliable and innovative technology. 
[bookmark: _Int_x8DinxGY][bookmark: _Int_6873C5Zf]Another vital part of the TyGen initiative is green energy providers that are able to deliver efficient and high-capacity energy. This would not only be required for the construction but also the living ability of residents. A strong partnership is also necessary to ensure TyGen are able to implement housing equipped with heat pumps, solar power and micro-grid capabilities. Their involvement within the project itself strengthens TyGen’s environmental credentials, making homes more attractive to local authorities, investors, and eco-conscious buyers. A local example that may fit into TyGen’s ethos is the proposed green hydrogen energy in Pembroke from RWE. RWE have a commitment to the local community to consider the environmental impact on the surrounding area (RWE, 2024). Another consideration would be Good Energy, who provide renewable energy at a large scale from sources such as solar panels, wind turbines, tidal energy and renewable generators (Good Energy, 2025). This would be a key option for TyGen due to the commitment and expertise in the renewable energy field. There is also chance for Good Energy to expand throughout Wales, giving them a larger customer base and providing Welsh homes with Welsh-produced energy. 
[bookmark: _Int_1SfecQYF][bookmark: _Int_ajUR6WP7]With constructions models all reliant on recycled materials, TyGen must be in good network with reliable and high-quality recycled material suppliers. These suppliers provide the raw inputs necessary to ensure a circular economy to TyGen. Collaborating with suppliers means TyGen can experiment with material blends specifically suited to Welsh weather conditions and therefore create a replicable model for low-carbon housing. A realistic example of a local supplier could be 7 Steel UK. 7 Steel UK is a recycled steel production model that allows a circular economy within the scrap metal industry by processing scrap from merchants and melting it down in 7 Steel’s Melt Shop in Cardiff to be sold and reused. This could help TyGen’s project by using this metal for structure beams and protective roofing (7 Steel UK, 2025). Similarly, Potter Group located in Welshpool Powys, recycle trade and residential waste (Potter Group, 2025) and could be a good network supplier for TyGen due to its level of recycled waste throughout Powys. 
[bookmark: _Int_7ZgvEkzK]Housing associations are essential stakeholders for the TyGen project because they directly influence affordable housing provisions and play a significant role in meeting local housing needs across Wales. Their involvement is crucial, as they can provide guaranteed demand for TyGen’s 3D printed homes, help identify suitable land for development and ensure that housing and construction aligns with community needs, accessibility standards, and affordable targets. By partnering with Choice Homes (Pembrokeshire housing association) TyGen can access individuals who need housing support (Choice Homes Pembrokeshire, 2025) and therefore help to reduce council housing waiting lists and the number of Pembrokeshire individuals facing poverty. Similarly, estate agent groups can act as intermediaries between housing developers and the local property market. This can help the second housing crisis in property becoming too expensive within Pembrokeshire for locals and young people. Agencies such as FBM have a high reach of property knowledge and are a trusted West Wales estate agency (FBM, 2025). This could be a good network for TyGen because it will add a medium of finding residents to occupy the homes. 
[bookmark: _Int_LlgYrLdT]Local communities are an important stakeholder to TyGen because of the reliance on community acceptance, engagement, and the long-term involvement necessary for they project to be beneficial generationally. Their support is essential to ensuring smooth project delivery and a lasting positive impact on the surrounding area. To facilitate this, TyGen would employ a Community Engagement Officer that would be responsible for liaising with residents, gathering feedback (Indeed, 2025) and following up with TyGen about their concerns on construction, location, sustainability and design. An example of a successful community officer is the community engagement officer for the cross-rail project of HS2. They successfully managed local consultation for large infrastructure projects by running workshops, responding to resident queries and ensuring local needs were met (Bailey, 2017). In TyGen this would look like spreading awareness of the business, building trust and getting the local community to be excited for the project rather than concerned. 
[bookmark: _Int_WFpHKtUf]Pembrokeshire could also be a key stakeholder for the TyGen project due to its potential role in workforce development, skills training and community education. As TyGen relies on advanced 3D printing technology and sustainable construction methods, this could be a key skill for young learners on construction and vocational courses (Pembrokeshire College, 2025). This partnership provides benefits for both parties as students and the college itself gets to experience hands-on and cutting-edge technology, making them more employable across other developments across Wales. Equally, TyGen would benefit from a pipeline of trained technicians. This networking would also help increase awareness of the project and increase public acceptance. 

Evaluation:
[bookmark: _Int_klqcmMcV]The TyGen project represents an innovative and sustainable solution to the growing housing challenges in Wales, particularly in Pembrokeshire. By using 3D printing technology and recycled materials, TyGen addresses critical issues such as housing shortages, rising construction costs and environmental impacts while offering energy-efficient, adaptable homes for local communities. The market need for TyGen is clear, as housing supply struggles to meet demand, and first-time buyers and local residents face significant barriers to affordable home ownership. The project offers numerous benefits such as reducing construction time, lower energy costs for occupants and opportunities for local employment and skills development. Although TyGen has high risk barriers, these can be realistically and reliably managed to ensure success. In terms of stakeholders, TyGen has a strong reliance on them to make this project successful, however, due to nature of the initiative, this makes TyGen an attractive project to be apart of. Overall, TyGen has the Potencial to transform housing in Pembrokeshire and even Wales. The business demonstrates how innovation and the circular economy can be utilised in a way that meets social, economic and environmental needs simultaneously.  
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