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[bookmark: _Toc101809592]ABSTRACT 

The United Nations Sustainable Development Goals (UNSDGs), national sustainability is not just environmental it also incorporates both economic and social factors, highlighting the objective to create a more sustainable community worldwide. Wales have now got a policy to help combat the UNSDGs sustainability via the OPD policy being established in alignment with the Welsh Governments One Wales. The policy proposes to help meet with the international objective of tackling climate change, hoping that within a generation, Wales’s ecological footprint could be reduced to the global average accessibility of resources. As this will require a reduction in resources being used to sustain everyday lifestyles. 
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This may possibly be achieved with the introduction and delivery of sustainable developments whilst tackling climate change. The Green Initiative main objective is the counterbalancing of Greenhouse gases emitted by people activities that span from complex industrial production. The most important and best reason to use Green Initiatives within a sustainable innovation plan is that this will see if saving the Earth’s crust is being achieved. “The main focus is improving the local environment and raising environmental awareness.” (ECO, 2022). 

The one fundamental aspect of the One Planet Development policy being to conserve the land and to ensure that no significant environmental impact caused by the purposed management plan. The importance of the intent to support the eco-system including the enhancement of the biodiversity of the purposed land. Through different resources planting hedgerows, trees, shrubs, wetlands, ponds, grass roofs and more recognised methods can help towards the major concerns of biodiversity from the habitat loss, invasion of alien species, and intensive agriculture. Sustainable management planning is a vital aspect to begin creating solutions which is not detrimental to the environment, social or the economic issues. This makes it vital to put sustainable innovation development as the core principle. This applied project will investigate the One Planet Development and an innovation sustainable business plan. Innovation that may perhaps change things combined in one way or another, economical, ethical, technological, and socially. 

How can an innovation plan develop a method, structure, and system to begin a development through creativity of diverse phases that could lead to a potential goal of sustainability? 

What can be used sustainably for a sustainable business upon a One Planet Development?
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[bookmark: _Toc101809593]INTRODUCTION
Environmentally, the One Planet Development/project undoubtedly came about by disturbing the regulations within the planning world. Since World War 2 the countryside, being reflected a place to keep safe and saviour for recreational purposes and for food production. These were mainly achieved via small holdings as well as established farmlands and woodlands within the countryside of Wales. These rural communities would sustainably look after each other as well as the land and supply extra food subsidies to various towns and cities.

The Well-Being of Future Generations (Wales) Act 2015 established to promote sustainable development strategies. Making it possible with the aim towards combating many of Wales’s challenges including climate change, employment, health, and poverty, whilst improving the social, cultural, economic, and environmental wellbeing of Wales.  To achieve these seven established strategies, the Welsh Assembly Government ensures a globally responsive Wales, resilience, equality, prosperity, health, cohesive communities, improving culture and the Welsh language. “The Well-being of Future Generations Act gives us the ambition, permission and legal obligation to improve our social, cultural, environmental and economic well-being.” (Wales, 2022). Jane Davidson Minister for environmental, sustainability and housing was a member of the Labour-Plaid Cymru political party management team (2007-2011). The team put together all objectives and strategies and the One Planet Development (OPD) was introduced. As the OPD can be an attempt to comply with some off the UNSDGs as the objective towards sustainability by reducing the ecological footprint that Wales’s uses through the low pact environmental builds and communities, where the policy aims to correct soil degradation, rising temperatures, the lack of rural communities, housing crisis and the global waste supply chain. Thus, allowing people to move to protected areas within the open agricultural countryside and live ecologically and sustainable. 

The one planet development promotes the prospect of offering the opportunity for either individually or a community eco-village to be developed, living, working sustainably off the land. Creating employment to local trades people benefiting the local economy whilst raising the awareness amongst local communities about the development culture. The mental health and physical well-being improvement being around nature all enhance the support for the economic, environment and social factors. 

The One Planet Development require the need to protect the environment and promoting the conservation of biodiversity throughout the building/s and the lifestyle. The creation of the management plan enhances the ability to preserve, restore and improve the ecosystem related to agriculture, farming, and forestry with the possibility for innovation being developed towards the farming, agriculture, forestry in conjunction with technology and sustainability. Entrepreneurs could recognise the importance with conserving biodiversity and protecting the environment, with the technology and sustainability enhancement leading to knowledge being transferred, more sustainable farming, agricultural and forestry this could be achieved through land-based businesses collaborating a stronger and more profitable community ensuring the economic wellbeing within the communities. 

[image: ] (Youle, 2020).








[bookmark: _Toc101809594]LITERATURE REVIEW
The One Planet Development (OPD), policy stipulates certain restrictions by which the applicant/s need to prove that they can and will inhabit and abide by the environmental restrictions. Each applicant will only consume six acres/1.88 hectors of land this is what the Welsh Government considers adequate. Off this purposed land the applicant is required to construct a five-year management plan specifying the strategies necessary for the applicant to obtain sixty-five percent of their basic needs and water, this could be obtained by the collection of rainwater to then be purified and used and or reusing the water waste or collection to feed, produce, etc, all this encourages the biodiversity and soil fertility. Growing as much as food as possible generated of the land, energy, could be obtained via a solar panel for example, and waste. The composting of biodegradable waste is an element of reducing the impact on the environment as well, a compost toilet could be used. The productivity and wildlife aspect are a labour-intensive job as machinery usage is not encouraged due to the environmental carbon footprint this is possible due to the allocated size of land. The OPD applicant requirements are to conserve and enhance the biodiversity along the preservation of the existing ecology. The awareness of natural ecology when planting orchards, hedgerows, and wetlands or growing produce without the use of any artificial fertilisers or any other harmful chemicals. The use of natural predators off pests is inspired to ensure the prevention of land degradation and prompts land preservation and biodiversity. “Society is slowly waking up to the planet’s finite supply of resources, expressed in terms such as ‘limits to growth’, and more recently as ‘One Planet Living’. (Archer, 2020).  

[bookmark: _Toc101809595]Land based Activity
A business that can produce a land-based income off the proposed land to generate an income to pay for council tax, clothes, internet, and anything else required to help live a sustainable lifestyle of the applicant living and working from the OPD land this makes the possibility for entrepreneurs from all walks of life to prosper. The dwelling that the applicant is to reside in must be crafted to be a low impact build should be constructed with a minimal environmental impact with the resources of using local businesses and sustainable and recycled materials to construct at least a zero-carbon residence as well as all additional outer buildings. With objectives “…either enhance or not significantly diminish environmental quality, be tied directly to the land on which they are allocated, and involve agriculture, forestry or horticulture.” (Council F. C., 2017). With this in place it will also reduce environmental impact of transport building materials reducing the carbon footprint. The reduction over using transport to get to daily work or personal commuting with a vehicle use is also discouraged, making the importance of generating an income off a land-based business and using either a bike, walking, horseback, or public transport so the development needs to have reasonable access to a public road.
[bookmark: _Toc101809596]TAN6
TAN6 being a planning technical advice note which is a planning for sustainable rural communities and a guidance to be used within the local planning authorities to aid them in supporting the purposed sustainable rural communities. Together within TAN 6, the OPD policy is a planning coheres with allowing certain planning permission within the open agricultural countryside allowing and ensuring the correct usage is met within the OPD guidelines. “Planning Policy Wales and Technical Advice Note (TAN)6 Planning for Sustainable Rural Communities are the sources of policy for One Planet Development in the open countryside. It focuses on the Management Plan that must accompany all One Planet Development planning applications and the Ecological Footprint Analysis (EFA) that sits alongside the Management Plan.” (Government, 2010).

[bookmark: _Toc101809597]Management and Improvement Plan
The management plan and improvement plan are to be put into place to justify all the purposed objectives towards the application, timetable for the development of the land with timescale. “To identify whether there is a need to live on the site and establish the level of inhabitants’ requirements in terms of income, food, energy, and waste assimilation that can be obtained directly from the site.” (Thorpe, 2014)., within a timeframe of five years. The use of the land and projects planned to ensure the probability to gain a return. A written statement is also needed stating that the occupant/s will be the sole residence, this is used as a foundation of a legal agreement relating to the enterprise of the site. 
[bookmark: _Toc101809598]Ecological Footprint
The ecological footprint analysis measures the impact that human’s activities have upon the environment, “i.e., the quantity of nature it takes to support people or an economy”. (Wikipedia, 2017). The One Planet Development proposal must primarily achieve 1.88-hectare ecological footprint being the target off achievement. Zero carbon analysis prospective achievement of zero carbon status in construction and use of chosen development supporting information to clarify the zero-carbon construction and use annual report to be maintained by the applicant/s, including monitoring all personal spending. Biodiversity and landscape character to be undertaken and importance of the management plan to enhance features of importance.
[bookmark: _Toc101809599]Community Impact and Transport
An assessment of the impact towards the community with potential of either negative and positive impacts then providing strategies to implement and identify improvement where necessary. Transport and travel plan within the management plan should clearly identify the assessment of traffic generated from the purposed development site to be used by the applicant/s and visitors. The importance for nearby public transport routes being essential. 
[bookmark: _Toc101809600]Planning agreement
Planning consent agreement will be used to link the dwellings to the One Plant Development purposed land management plan. An annual monitoring reporting is required to be presented to the planning authority which should provide evidence showing accomplishment adjacent to the management plan stating all actions that will be carried out within twelve months. Substantiate writers on the One Planet Development/ Low Impact Developments seemed to be stating that this type of dwelling has the potential to contribute to solving the rural crisis. Allowing these few established developments, the balance of in-emigration towards rural lifestyle does not seem to cater for or has become financially liable for the low income-based people or the new young people to be able to participate in this project for the rural economy, but has made way for the wealthy, elderly, and retired people. “The aim of the One Planet Council is to enable a broad range of exemplar One Planet Development projects throughout Cymru/Wales, comprised of people from all walks of life.” (Council, 2021). This type of sustainable way of life could offer such a dramatic changed needed within the society to be able to counteract climate change, cheaper construction, lower cost of living, mental health boost, and local employment. The importance for the entrepreneur within the low-income, or the younger generations sector should be important as well as the wealthy to be able to experience the prospect of being able to participate in the OPD project is vital for society and future generations to learn from what they could achieve living a sustainable lifestyle.
[bookmark: _Toc101809601]Sustainable Innovation
The sustainable innovation management plan for the One Planet Development should make sure that all things have been considered what the chosen product/production with the consideration towards how it will be better for the environment, feeding the Earth’s crust instead of taking it away. Analysis being extensive throughout the management plan to deliver solutions towards getting marketing achieved. The idea emerging concerning the potential management plan will continuously evaluate and analysis the product making sure, that the product is increased via sales and marketing but also customer satisfaction being crucial with online and local business and community support, as the innovation plan for a sustainable business will go two ways the consumer can either love it or hate it. 
[image: sustainable development] (SSLA, 2013).
[bookmark: _Toc101809602]Circular Economy
The aim of the circular economy is to eradicate waste being able to achieve this, is possible within the need to look beyond the take-make-waste. The circular economy with the aim to continuously rejuvenate take-make-depose for the future. This requires designing as close to 100% biodegradable new products or 100% recycled natural materials. Reinventing continuously products/projects out of waste material. With creativity and innovation, the circular economy will thrive, from small to large businesses, global and locally. In turn this should re-shift long term resilience, economic opportunities, generating businesses, whilst providing environmental and social benefits. 
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[bookmark: _Toc101809603]Risk Management
Risk management is an important aid to identify potential problems that might potentially threaten the causing risk of uncertainty, from different diversity of sources. These need to be identified in all sectors, environmental, financial, legal, marketing, etc. Analysing the distinct risks that have been mapped out in documents, policies, procedures, etc. Evaluate by putting each risk into a low/high grid/graph to view the risk exposure. Treating the risk by eliminating or containing where possible. Stakeholders’ meetings, keeping everyone informed and involved then acting if necessary, reducing the risks involved and identified. Continuous reviewing is essential as well as monitoring and containing all risks. 
[image: Managing Food System Sustainability Risk] (Shanks, 2018).
[bookmark: _Toc101809604]Stakeholders
Stakeholders’ management strategies the process means engaging with stakeholders throughout the lifecycle of a project/management plan. This is based on needs, interests and potential impact on the management/project plan being relative to each stakeholder, whether internal or external towards the purposed business. Providing approaches and maintaining a positive relationship is vital as objectives, polices and actions can have an effect either negative or positive towards the management/project plan. It is important to identify, acknowledge, recognise each stakeholder involved and to determine their influence and interest in achieving the management/project plan. The stakeholders as well as the developing people involved in the project should all except decisions around the value of the project being sustainable and resilient for the future generations with as little harm as possible towards the Earth’s crust. 
[image: Stakeholder engagement | APM] (Davidson, 2017). 
So, a good sustainable business innovation plan is needed considering how the Earth’s crust of substances that have already been extracted, to how it will eventually affect the Earth’s crust. This will take a few decades to figure out through analysis as with other environmental products that are being produced that seem to be advertised through sustainability having a limited effect on Earth. This can produce a business opportunity with a difference instead of farming crops to provide an income.
[bookmark: _Toc101809605]Plastic 
Plastic is one off the most environmental products produced that has become one off the most environmental pollution products developed effecting all parts of the Earth. Packaging seems to be the main problem to add value and make a good quality performing product that could possibly become more resilient, affordable and be more environmental beneficial with combining living a low impact lifestyle is the aim for the management plan of innovation. 
The product potential of producing a new type off packaging that could lead to other potentials in products used daily within an already established business, products from boxes to food packaging and other ways for different reasons. The amount off packaging used daily has a massive impact on the environment increasing the amount of waste that is just causing damage. The non-recyclable packaging that ends up on landfill made up of multiple layers of polymer material low-density polyethylene LDPE, polypropylene PP, high density polyethylene HDPE, Polyvinyl chloride PVC, Nylon, Polystyrene PS and Teflon, these all land in the ocean polluting and destroying. “In the ocean, plastic debris injures and kills fish, seabirds, and marine mammals. This impact includes fatalities because of ingestion, starvation, suffocation, infection, drowning, and entanglement.” (action, 2022). Plastic debris is polluting and harming in every form towards the Earth, when thrown away and contaminated in some way. With the increase of disposable products and packaging unsustainable consumption of resources are simply piling up destroying the Earth in the process. The only products available with recycling packaging is mainly paper or card as this can be reused, recycled, and is only biodegradable if uncontaminated. 
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This is fine for now but what happens when there becomes a shortage of trees to cut down to produce these biodegradable products. The plastic that is biodegradable which is used for plastic bags, bulk mailing, and envelopes once it starts to decompose when exposed to the direct sunlight can become a good alternative but are they recyclable and good for the environment. Anything that is potentially recyclable becomes unrecyclable when contaminated with grease, food, mould, paint is not then useful due to the chemicals formed from the deterioration process making it dangerous and harmful towards people and the environment. The sustainable market towards the use of uncontaminated paper and card is a very popular way to reducing landfill but it doesn’t seem to guarantee 100% Green.
[bookmark: _Toc101809606]The Green Initiative
“The Green Initiative has as its main objective the offsetting of Greenhouse gases emitted by human activities that can range from complex industrial production processes to simply driving a car, with reforestation projects in riparian areas that need to be recovered. The trees planted will be absorb carbon dioxide from the atmosphere and provide, as well as environmental benefits, such as water and air quality preservation, and biodiversity protection.” (wikipedia, 2015). Green Initiatives can create new employment through sustainable innovation of businesses/people to protect and to preserve the natural resources and the habitants of Earth, making it an economic benefit to. Health benefits through the breathing of cleaner air. The environmental benefits of sensible and responsible use of land, from organic farming to living a sustainable green lifestyle, with the habitat conservation allows for a more sustainable future. 
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The product and service idea should be looked at making sure it complies with the energy, water, transportation, and paper consumption to the bare minimum. Doing this shows your business product and service cares passionately towards sustainability, environment, social. Consumers will value the sustainable strategy innovation plan being Green helping the land around the community will be beneficial. 
[bookmark: _Toc101809607]Styrofoam/Polystyrene
Styrofoam/Polystyrene exceptionally lightweight and a good shock absorber and insular is an extruded polystyrene, EPS “Expanded polystyrene (EPS) is a rigid cellular plastic, commonly used for fish boxes, packaging for electrical consumer goods and for building insulation.” (Joyner, 2019).  Styrofoam/ polystyrene is slow to biodegrade it takes 500 years to breakdown within the environment even though it could possibly take as long as 1 million years. “Styrofoam is a major environmental problem. Used in product packages and the shipping industry, the world produces tons of it each year. The fact that Styrofoam is non-biodegradable adds to the ecological impact. Landfills are filling up at a record rate and Styrofoam is one reason. Styrofoam has the potential to affect the entire ecological system of this planet.” (Little, 2018).  Styrofoam/Polystyrene is a popular solution towards packaging, insulation, food storage, meat trays, egg cartons, peanuts, disposable cups, plates, etc. “Polystyrene is made by stringing together, or polymerizing, styrene, a building-block chemical used in the manufacture of many products.” (Chemicalsafetyfacts, 2022). “The foam’s base material styrene monomer, is a carcinogen; plastic-and rubber-industry workers exposed to the unreacted monomer suffer higher rates of some types of cancer.” (Cansler, 2018). 

[image: Target says it will phase out polystyrene packaging]
(Staff, 2017). 
The plastic has toxic chemicals styrene and benzene which are suspected carcinogens and neurotoxins that are harmful to people’s health. If absorbed through hot food or liquid heat the toxics that can be absorbed into the blood stream and tissue with the toxic chemical fumes evaporating into the atmosphere again being harmful towards people and the environment. 
[bookmark: _Toc101809608]Mycelium
The mycelium in nature is a living network of fine fungal roots creating a web of thread filaments that breakdown all debris on forestry, woodland, countryside, consuming all organic matter and cleanses and transfers nutrients to all forms of plantation around the Earth. It will breakdown in nature also the debris on forest, woodland, countryside creating a web of thread filaments that consume all organic matter.
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The mycelium can grow without light, water, or any additional chemicals added. The fungus root can be produced with the aid off mixing fungus sprouts, or mycelia, with seedlings or any other residues from the agriculture growing around the residue of the packaging form. After just one week of growth, it is stopped and dried by drying and heat treatment technique, but it can be dried without heat treatment, to remove all moisture thus kills the mycelium preventing any additional growth. As the mycelia consists of a web of wire like cells, these combine two critical steps of the bio-fabrication molecular synthesis and molecular assembly which act like a natural adhesive. The result being a fully natural composite material like the synthetic foam plastics material Styrofoam. 
[bookmark: _Toc101809609]Mycelium growing process
The process, which takes place in a cast, the growth trays are totally reusable and recyclable requiring no waste to be deposited into landfill. The growth trays need to be totally sterilised and the cast/mould uses a plastic case of desired shape as mycelium cannot grow on this product. If cardboard is going to be used, then it should be totally covered as mycelium will attach to this and grow destroying the desired shape. The mushroom structures combined with agricultural waste like hemp, cork, sawdust, grain, flour, seed, substrate, and mycelium is mixed and combined with water and placed into the cast/mould and sealed airtight with a few pin hole air traps and left for 4-6 days to develop and grow. After 4 days pop parts out of the mould allowing this mould to grow for another 2 days, this will form a velvety layer off overgrowth the structure needed to develop into mushroom packaging. It is important at this stage to completely dry out the mycelium, so it stops growing. A simple outer building or warehouse could be easily used to harvest and construct the mushroom packaging to achieve all required different sizes or consumers actual requirements that have been requested from certain businesses who are selling something exceptional. 
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This can also give the business aid in helping them improve their environmental factors towards the green initiatives benefiting by showing that the product cares. With the mushroom packaging the implications of improvement status in the direction of new and old customers making their business more appealing. Also selling grow your own kits could be sold to private consumers such as engineers, biologists, artists, designers, educational establishments for their personal preference encouraging innovation and collaboration building endless possibilities with the potential of finding new properties. 
[image: Sustainability 11 00281 g003 550] (Carolina Girometta, 2019). 

[bookmark: _Toc101809610]Styrofoam Verses Mycelium
As Styrofoam is not 100% recyclable and non-biodegradable as it is chemically man-made.  Mycelium bio fabrication is 100% biodegradable and a renewable material that can be recycled directly in and by nature, with potential of not only being used for packaging but also within other industries, buildings, engineering, art, food, fashion, insulation, furniture are just a few possibilities of what can be achieved and produced from mycelium material. The projects that are being grown are totally toxic-chemical free and this creates the biomaterial 100% biodegradable and a renewable material that will be capable of being recycled directly in and by nature. A natural source alternative to fossil fuel-creations examples polystyrene and other polymers. The process enabling a sustainable bio fabrication eco-friendly packaging protection, architectural elements, food, art, clothing, installation, extra. 
[bookmark: _Toc101809611]Mushroom Packaging
Can mushroom packaging be achieved as an innovation environmentally biomaterial that is totally biodegradable within a one planet development business plan? Mushroom packaging, mycelium bio fabrication 100% mycelium a root structure of a mushroom material that could potentially replace plastics. The root of mushrooms, mycelium bio fabrication is being used as a natural binding agent for the packaging and building materials. Using upcycled forestry and farming by-products through the mycelium growing products that are durable, water and fire resistant, plastic free, 100% home compostable at the end of the products life which entails no waste. Aiming to developing a sincere reputation being a green sustainable innovation applied with the goods being constructed and built. Presenting that the product does care for the environment as well as the community. This should gain status through potential consumers. 

[image: Treaty CBD packaging] (Geyman, 2020).

In conjunction with the unique selling proposal that can be applied towards mushroom packaging is the low set up costs and running costs. Mushroom packaging comes with a unique and personal service for requirements desired from the consumer. The environmental advantages with the possibility of more purchases gaining more consumers the less off the Styrofoam is manufactured to be left to keep landfill full and not being broken down, totally unbiodegradable. 
 







[bookmark: _Toc101809612]Methodology
Methodology research into non-recyclable and non-biodegradable packaging products. The effect it has had on the Earth. “There are animal species already succumbing to the problems plastic presents. This is usually due to ingestion or getting caught in waste plastic such as discarded fishing nets. If we continue to use it at the current rate, ocean plastic will outweigh all the fish in the sea by 2050. Sea birds, turtles, seals, and other marine life are all affected by plastic. When one species dies out, or even if the numbers wane, it can have knock-on effects on the entire ecosystem.” (TPSG, 2019). “Plastic pollution has become a global concern, as our planet is drowning in plastic litter and microplastics. While plastic has many valuable uses, societies have become highly dependent on single-use or disposable plastic – with severe environmental consequences.” (network, 2022).
[bookmark: _Toc101809613]Plastic and Pollution
As the world is becoming more and more aware of the effects from plastic pollution due to the easy way of life with disposable products so widely available, this has made society highly become dependents on having continuously new, modern, clean, products readily available without realising the consequences. The plastic itself causes pollution at almost every stage of its lifestyle production beginning with the use of fossil fuel for the production to start. The plastic waste leaks into the environment, damaging people’s health through indigestion, direct skin contact, and inhalation as well as the environment, oceans, and the ecosystem. Plastic recycling faces a huge challenge due to the nature off the material involved. The toxicity of the plastic pollution threatens the biodiversity with its highly toxic substances and microplastics leaking into the air, water, and soil. This is a global effect.

What has Wales achieved in reducing landfill waste and the polluting of the ocean especially Styrofoam which is one off the most popular forms of man-made packaging? Recycling aims and plastic production as plastic can keep Wales from their objectives. “Nationally the recycling rate was 65.4% with 18 of 22 local authorities exceeding the statutory minimum target of 64%, and 13 reporting an increase in performance on the previous year. In order to tackle the climate and nature emergency, moving to a circular economy-where materials are kept in use and waste is avoided-is essential. (government, 2021).  Julie James Minister for Climate Change states “Our move to a circular economy is good for helping our homegrown businesses flourish, while helping us decarbonise, reduce waste. Having made a significant difference to our emissions, our excellent recycling track record is a fantastic platform for us to build on in tackling the climate and nature emergencies, so we can pass on a resilient, green and prosperous Wales to our future generations.” (Moore, 2021).
Is it time to introduce a new concept that enables full recyclable and biodegradable material to be produced in Wales to compact the increasing need to produce throw away products? 
[bookmark: _Toc101809614]Mycelium Bio fabrication or Plastic
Plastic is a complex problem as petroleum-based materials manufactured at a large scale due to being cheap to produce and widely available through already established industries. Mushroom packaging was founded in 2007 through a company called Evocative the founders Eben Bayer and Gavin McIntyre “the pair developed and patented a method of growing mushroom-based insulation. Quickly realising its potential, they, set out on a quest to “solve environmental challenges through biology”. That quest led them to the real innovation behind Evocative: Mycelium Biofabrication, a biological 3D printing of sorts using the root of the mushroom.” (Rawkins, 2019). “Evocative uses biology to solve fundamental human needs at industrial scales and in consumer applications. Evocative uses mycelium uses mycelium to grow category defining products ranging from leather like textiles to sustainable packaging to high performance foams for apparel and beauty.” (Design, 2021). By growing and manufacturing home-compostable mycelium packaging with the myco composite technology will contribute towards reducing landfills and oceans with polystyrene packaging helping a more sustainable environmentally friendly alternative to petroleum-based polymers. The added benefit being that when the mushroom-based material that develops from digesting organic waste, when composted soil enriching nutrients get put back into the environment the soil enriched with natural nutrients. If burnt the mushroom-based material releases non-toxic chemicals, non-toxic gases that are not harmful towards the environment in anyway in fact it produces useful minerals calcium and sodium.
“Instead of building more factories to meet consumer demand, by working with biology we can make more of the manufacturing infrastructure we already have, with far less waste.” (Bayer, 2022). This is a possible step in the direction of the prospect of where material is needed to be produced. Locally grown and produced to the required product and sold eliminating the need for large shipments over massive distances. As Mycelium works directly with nature the benefits with respect to all environmental issues are enhanced whereas plastic, contaminating chemicals and excess carbon destroying our soil, air, and oceans. The mushroom packaging “made with two simple ingredients-hemp hurd and mycelium- our packaging products protect whatever you’re shipping, and then break down into compost at the end of their lifecycle. Using minimal amounts of resources and contains zero man-made chemicals. This nature-made and Earth-friendly alternative to Styrofoam is one big step towards sustainable coexistence with a healthy planet.” (ecovative, ecovative packaging, 2022).
[bookmark: _Toc101809615]The Global goals
The Global goals towards a more sustainable development are a foundation that in 2015 achieved 17 goals system which being agreed upon by world leaders with the aim of achievement by 2030. The goals being no poverty, good health, zero hunger, quality education, well-being, gender equality, affordable clean energy, clean water and sanitation, decent work, and economic growth, reduced equalities, industry innovation and infrastructure, responsible consumption and production, sustainable cities and communities, climate change, life on land, life below water, peace justice and strong institutions, partnership for the goals. The foundation launches annual report from collected data, that is published and analysed to see, what, who, when, where needs assistants with more solutions and the best strategies to be put in place to aid towards the achievement the ultimate Global goal in 2030.
[bookmark: _Toc101809616]Cradle-2-Cradle
Cradle-2-Cradle (C2C) is a certified advanced science-based standard which is becoming more and more globally recognising measures towards a more safe, sustainable products that are being manufactured for the circular economy. This is making a positive impact on the Earth’s crust and people. With the Cradle-2-Cradle guide towards an innovation and development assessing the products across five critical performance categories, mental health, material reutilisation, renewable energy, carbon management and water stewardship. The different grading system of awards being basic, bronze, silver, gold, and platinum. 
[bookmark: _Toc101809617]Marketing
What is needed for marketing? Selling skills and where? With collaboration, confidence, knowing the product, the internet, the platforms like Instagram, Facebook, snapchat, Pinterest, u-tube, twitter. The local communities, building merchants, etc. “We live in an age of innovation, where digital technology is providing solutions to problems before we’ve even realised, we needed them. We see it everyday as we find new ways to travel, eat and shop.” (Lidington, 2021-2022). As the business will be done through a computer via the internet through E-Business and its evolution of digital technology which has coursed a rethink of how through digital technology businesses customers have rethought their needs and expectations around collaboration, services, sustainability, products, climate change, environmental factors, communication, and the carbon footprint. The use of social media, networking, marketing, and customer experience, with the access to analytic data can all be innovated towards a virtual environment. The E-Business evolution of being able to deploy a business through the web and the E-Commerce the buying and selling off goods and services of any kind transmitting funds or data via the internet between the business and groups or individuals. Being a homebased business using the internet to sell and advertise this is a vital part as most off the business and transactions will be done via the internet. The value chain of the internet will allow the examination of activities and to find competitive opportunities this will help towards the advantages to keep the business going and to generate an income and the business infrastructure will gain data information to help with the strategies within the business plan. 


[bookmark: _Toc101809618]Findings and Discussion
[bookmark: _Toc101809619]Management Plan
The management plan application for a low impact development under the Welsh Assembly planning policy TAN6, One Planet Development. Thus, providing the opportunity to introduce yourself, family, or community wishing to pursue the sustainable lifestyle and to provide all the relevant information needed for the process. Being drawn to the One Planet Development aspiring to have a land-based lifestyle of living off the land and including a land-based enterprise to help contribute towards the financial costs that will be accrued via everyday essentials not provided by the land itself. Through careful design and strategies most immediate needs should be met within the five-year time frame, this will include energy, food, water. A sustainable low-impact to the environment land-based business being built directly from the small holding forming the main occupation of the household. Clear explanations of how objectives will be thought out and executed shall also be included in the management plan.
[bookmark: _Toc101809620]Landscape
The purposed landsite would ideally being agricultural with part woodland outer buildings would be beneficial, if not all outer buildings will be designed to support low-impact construction and maintenance. Sustainability 1.88-hectares/6 acres being accessible to neighbouring villages either on foot or bicycle enabling the prospect of using local transportation into neighbouring towns and cities. This is important as the need to find part-time local work will be needed to pay for council tax, internet, mobile, clothes and anything needed until the land-based enterprise is established. 
[bookmark: _Toc101809621]Income needs
The council tax will need to be paid directly to the local authority. The internet and mobile will be needed to communication and with the prompting of the proposed business plan as well as solving any problems that arise within the One Planet Development. The business to be considered and objectives with the land, marketing opportunities will all be considered towards the low-impact project of Wales. The income from the business proposal will meet with the stipulated requirements also offering opportunities for further developments in the future being established.
[bookmark: _Toc101809622]Energy and water
Biomass will be used to heat and fuel the site dwelling and for the business requirements. Solar energy will be used to power the dwelling and what is needed towards the business adventure. Collected rainwater, (if no water supply is available), will be continuously collected and used for all domestic, horticultural, and business needs. Installation of waterless compost toilet will reduce water usage as no water is required with use. The faeces and urine will be separated, faeces collected and composted until suitable to reuse as compost a human manure, this will only be used for non-food produce. The urine will be diluted with water and used as a plant fertiliser. This will all be managed and processed in a way that complies with the environmental and sanitation standards. If water supply is available, then it will be used to supply the main dwelling as this will keep peace of mind as its unlikely to be contaminated. Collected water from the rainwater that has been filling water butts will be used for all vegetation growing, polytunnel and greenhouse also for the animals. Grey water used via kitchen and bathroom will only have eco-friendly detergents used all being totally natural based, this will be diverted into a reed bed purification system and straight into the pond.
[bookmark: _Toc101809623]Waste
The waste will be assimilated on the site and recycled unless impossible to do so. Only using compositable/recyclable packaging etc, will be only brought onsite. All glass, metal, plastic is to be reused onsite where possible. What cannot be implemented with uses on landsite will be put out for collection for the local authority recycling scheme. Domestic food waste will be either fed to animals or composted then added back into the soil to improve fertility for growing produce.
[bookmark: _Toc101809624]Exit Strategy
Growing of food produce for personal use will be cultivated and harvested continuously gaining an established food chain. With the combination of this should mean that the objectives put forward should reach 2.4 global hectors footprint by five years. If this is not achieved the land site will be put back to the way it was without damaging the landsite but a more fruitful and healthy soil and biodiversity through plantation, hedgerows, trees, flowers, wetland, and a pond also due to the nature of the business plan.

[image: A picture containing porcelain

Description automatically generated] (Ziveliindia, 2020). 
[bookmark: _Toc101809625]Biodiversity
Biodiversity will be targeted to improve all forms of hedgerows as the decline of the hedgerow that acts as a wildlife corridor providing shelter, food, and living spaces for wildlife, insects, etc, allowing the dispersal of plant seeds. To plant trees where appropriate to improve the land. The increase of biodiversity will improve with the maintenance, building and planting off hedgerows and trees with traditional management as befits the local conservation policy. The importance of this will be incorporated allowing nature to regenerate. A pond will be developed at the most wet part of landsite to enforce wildlife, insects, etc. A wetland, “Wetland’s act as nature’s kidneys and clean up pollution in a highly effective way.” (Balster, 2019). This will be enforced where possible by the pond to also encourage all forms off wildlife. A meadow which will be low maintenance with local plants and vegetation also herbs to be planted to again encourage all forms off wildlife but also bees to be encouraged and kept on site for honey as well as the biodiversity. All of this will improve the biodiversity as well as waste from the business proposal of mushroom packaging. 
[bookmark: _Toc101809626]Land-Based activity
The aim to cultivate and to produce vegetables, fruit, nuts, mushrooms, herbs, and pulses. These will be maintained in grow beds, a polytunnel, and greenhouse. The polytunnel, greenhouse, and grow beds will make use of grey water and rainwater with the harvest and produce shelter when necessary. Compost and biochar will be made onsite for the use with crops. Animals will be kept onsite these will be chicken’s eggs and meat, “whose everyday habits are essential to the overall health and ecosystem, by nature they enjoy chasing down plant-destroying insects.” (Dames, 2018). Ducks for eggs and meat, these will be kept at the pond and wetlands “helps keep a species’ gene pool diverse, making it easier for the species to avoid inbreeding and adapt to changing environments.” (Rae, 2020). The Pembrokeshire woodland pig breed will be kept on site for meat and to hire out for woodland clearing. “Pigs do their bit for the ecosystem, clearing undergrowth to allow plants to regenerate whilst foraging for their food.” (fauna, 2009). Bees for honey “They provide one of the most recognisable ecosystem services, i.e. pollination, which is what makes food production possible. By doing so, they protect and maintain ecosystems as well as animal and plant species, and contribute to genetic and biotic diversity.” (day, 2018). The bees will be situated at the meadow, the chickens and pigs will be rotated around the landsite. Forest foraging for nutrient foods such as nettle and dandelion from the natural ground growth for consumption as well for tea and coffee substitutes. Dairy needs will be met via a local farm outlet that produces locally. The surplus supply of foods will be stored and dried even frozen and pickled and kept within an outer storage container. The surplus of food can also be used in exchange of goods or in forms off bartering for goods needed within the local community. With the growing and keeping of animals to provide food intake will meet with the One Planet Development of producing the 65% total target which will come from the purposed landsite. With the land management strategy, the complementary threads of conservation and creation. A symbiotic relationship between wildlife and food production should secure food and shelter for all aspects of wildlife, insects, animals, and people.
[bookmark: _Toc101809627]Zero-Carbon Buildings
All buildings that need to be built will be a zero-carbon in construction and use. The main dwelling will be positioned to make the most of south facing for the best impact of the sun for solar panels and natural light. The solar panels will be used for heating, lighting, fridge/freezer oven, hot water. The foundation of the main dwelling will be done in away so removal will not damage the land in the best minimal way. The build will be made off local and recycled/reusable material with a green roof with skylights installed to encourage natural light. The main dwelling will be built within the required building regulations and will blend totally into the landsite and not be noticeable from a distance. The polytunnel and greenhouse do not need to conform to the building regulations. A storage container will be used for the business proposal and cladding will be constructed on the outside to blend into the landsite. Also, all animal housing and sheds which will be made from recycled/reusable materials will be cladded to blend in as well, as the sheds needed to store all equipment and for potting seeds, drying of herbs and flowers. Organic paint of clay soil, cow dung, and either lime or ash this will be made up on site and used to paint main dwelling. A barbecue and rocket stove will be used for cooking outside weather permitting to save usage of electricity in main dwelling. All large machinery will be restricted and only used in construction of the buildings where needed then not used due to size of landsite.
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[bookmark: _Toc101809628]Land-Based Enterprise
The business, mushroom packaging being the set up for the land-based enterprise will be inside a cladded storage container with shelving constructed via recycled/reusable materials and trays for casting will be plastic keeping it from landfill and will be continuously usable. The product will take five days to grow without daylight or water so the environment will not be used or harmed in anyway. The drying will be done through solar panel generated electricity for two days to complete the process then it is ready for selling. A 3D printer will be generated via the solar panel.   All wastage from the made product mushroom packaging can be put back into the soil regenerating and fertilising it, as it is 100% biodegradable so no harm will come to the environment. “Fungi often take the form of a filamentous web called mycelium, made of individually linked cells called hyphae. Mycelia and their hyphae spread throughout their environments, secreting enzymes that dissolve their food so that it can be absorbed into cells. In the process, these fungal networks bind the soil together, connect the trees of the forest, and churn living and dead organic matter into the markings of new life.” (ecovative, mycelium 101, 2022). “Under the right conditions, the mycelium turns the waste into a material with similar properties as Styrofoam, the hard plastic foam invented by Dow in the 1930’s, in just a few days. Like Styrofoam, mushroom Packaging can be moulded into any shape.” (Gunther, 2013). The selling and marketing of the business will be done mainly through the internet platforms which saves the environment greenhouse gas. As “Mother Nature has already provided the technologies that allow humans to be more efficient and sustainable. We just need to know where to find them. This ancient, organic knowledge is kept in the form of abundant mushrooms in old-growth forests, and the mycelium webs that produce them.” (Ecovative, 2022). 
[bookmark: _Toc101809629]Marketing Potential
The process of eventually developing insulation as well for the land-based businesses with green influence being produced. With the potential of growing substitute food through mycelium in the future to combat climate change a bit more, “To meet climate change targets, global meat and dairy consumption will need to fall by 50% by 2030.” (Woolley, 2019). The growing of mycelium for foam being tailored for a variety of ways for multiple industries and products. “Thermal Control breathable, insulating, water-repellant, and naturally fire-resistant, Forager foams are an open-cell, fully compostable material made of 100% pure mycelium.” (ecovative, High performance foams, 2022). This material can be used for insulation as well as other uses. The increase in demand from the fashion industry to develop new earth-friendly practices towards leather, “Grown in only nine days, Forager pure mycelium hides are 100% vegan, with naturally high tensile strength, tear resistance, and durability that is equal to animal leathers.” (ecovative, leather, 2022). The prospect of a mycelium and agricultural by-products to replace petroleum-based packing foam has endless possibilities. Through extensive collaboration with entrepreneurs developing new forms of products through breakthrough innovation. All this will encourage less plastic build up preventing waste streams building up at landfills and the Oceans. Mushroom packaging that not only performs as well as plastic etc, but it also actually nourishes the Earth’s crust 100%
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[bookmark: _Toc101809630]Conclusion
David Attenborough quoted, “The truth is: the natural world is changing. And we are totally dependent on that world. It provides our food, water, and air. It is the most precious thing we have, and we need to defend it.” (McKie, 2012). With attitudes changing surrounding the natural world and more information is collected through fields of biology and geology and are analysed. The knowledge gained towards the living planet is slowly being transformed by modern science. Modern science has brought about mycelium, a sustainable material that comes straight from nature. The sustainable material fully constructs the structure that can perform better than plastic, leather, meat and more whilst 100% biodegradable. 

With the main aim through the One Planet Development and TAN6 to create a space within the countryside. Working and living sustainably andin a productive way, growing your produce, fuel, generating your own energy, whilst setting up an innovation sustainable land-based business that will generate an income to pay for expenses. Paves way towards integrating rural communities, the natural habitat and impact on the environment, through biodiversity encouraging and supporting wildlife, whilst reducing the waste chain. Through collaboration and seeing the possibilities through carefully placed strategies. The economy benefits of producing a 100% biodegradable product, whilst enhancing the Earth’s crust with the waste development via the mushroom packaging. As well as living a full filled sustainable way of life through all strategies of the One Planet Development.
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The Ecovative company develops bio-packaging that is fully composted. Mycelium s an environmentally con-
scious alternative to petroleum based foam packaging made from mushroom based biological material.
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