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1. Executive Summary
RootLoop is a new agri-food and biotech startup in Carmarthenshire taking on one of the food industry’s biggest headaches: single-use food packaging. Even though recycling has gotten better, most food packaging in the UK still ends up as waste -burning through resources and hurting the environment. RootLoop’s answer? RootWrap, a living, edible food wrapper grown right from vegetable roots. Picture this: the packaging grows around the food, turning into a natural shell you can eat or safely compost. Instead of treating packaging as just another throwaway product, RootLoop makes it part of the food itself. They grow these root-based wrappers in controlled environments, using designs inspired by nature. You get a layer of nutrient-rich roots wrapped around the food, all ready to eat or compost which means no landfill, no mess. This not only cuts out waste from the very start, but also fits perfectly with the circular economy, regenerative farming, and local Welsh environmental goals. 
This report introduces RootLoop as a fresh, sustainable business idea for the food sector. It digs into the current state of food packaging in Wales, explains why the time is right for change, and lays out a solid plan to launch RootLoop in Carmarthenshire. You’ll also find a look at what might help or slow down consumer needs, what resources and expertise are needed, and who needs to be involved to make it all work. Bottom line: Carmarthenshire is the ideal spot to start RootLoop, thanks to its strong farming roots, local food scene, and growing commitment to green business.

















2. Introduction
2.1 The Food Packaging Problem
Our global food system leans hard on single-use packaging which is mostly plastic or weird mixes of materials that don’t recycle easily. Food packaging makes up a big chunk of plastic waste, and when people throw it out, a lot of it slips through the cracks. You end up with plastic clogging up land and oceans, pumping out greenhouse gases, and messing with ecosystems for years (Geyer et al., 2017). Recycling and biodegradable plastics have got a bit better, but they’re still stuck in the same cycle: dig up resources, make stuff, throw it away. It’s not solving the bigger problem. Take Wales, for example. People here are good about recycling at home, but food packaging still piles up. Especially from take aways, ready meals, and snacks you grab on the go (Welsh Government, 2021). Compostable packaging sounds great, but most of it needs special industrial processing. Those facilities aren’t everywhere, so a lot of this “green” packaging just ends up in landfill or gets burned anyway.
2.2 Opportunity for Sustainable Innovation
If you look at sustainability, there’s a chance to move past just tweaking packaging materials and start thinking bigger. Circular economy thinking isn’t about dealing with waste at the end, it’s about cutting it out from the beginning (Geissdoerfer et al., 2017). In the food world, that means coming up with new ideas that connect packaging, food, and nature in one closed loop. That’s where RootLoop comes in. They’ve come up with living, edible packaging grown straight from plant roots. Packaging isn’t just something you throw away, it turns into food or goes back to the soil. This fits right in with the regenerative, nature-based solutions everyone’s talking about in sustainability research and policy now (Rockström et al., 2017).


3. Regional Context: Carmarthenshire and Wales
Carmarthenshire’s roots run deep in agriculture. Farming, food production, and rural businesses aren’t just part of the landscape, they drive the local economy. The area’s got universities, colleges, and food research centers too, which opens the door for teamwork between farmers, scientists, and businesses. Wales is aiming for Zero Waste by 2050 and Net Zero carbon emissions by 2035. They’ve got big plans like Beyond Recycling and Towards Zero Waste, which focus on stopping waste before it starts. Think prevention, reuse, and changing the whole system instead of just dealing with rubbish after the fact (Welsh Government, 2021). 
That’s exactly where RootLoop fits in. It cuts out packaging waste right at the source. Then there’s the local food scene. Carmarthenshire’s community markets, independent cafés, and passionate food culture make it the perfect place to try out new food ideas. Here, people care about the story behind their food, where it comes from, and how it’s made. Sustainability isn’t just a buzzword; it really matters to people around here.




















4. The Innovation Concept: RootLoop and RootWrap
4.1 Concept Overview
RootLoop is a biotech-food start-up making edible, nutrient-packed packaging straight from vegetable roots. Their main product, RootWrap, wraps food inside a shell that's literally grown. Roots form the packaging around whatever you want to eat. Most edible packaging comes from processed starches or synthetic polymers, but RootWrap takes a totally different route. They don’t manufacture the shell; they grow it, letting biology do the work.
4.2 How the System Works
You start by seeding fast-growing root veggies, think beetroot, radish, or turnip and into moulds that break down over time, or you can use again. Next, you tuck a ready-made food core inside, like a sandwich filling or a plant-based meal piece. The mould keeps it protected. As the roots grow, they wrap themselves around the core, squeezing in tight and building a solid outer layer. To keep the shell stable and safe to eat, you use simple tricks like light dehydration or brushing on an edible coating made from seaweed. In the end, you’ve got a product you can eat as-is or just throw in your compost at home. No waste, no fuss.
4.3 Distinctiveness of the Innovation
RootWrap isn’t just a small upgrade; it’s a whole new way of thinking about packaging. Instead of making packaging in a factory, RootWrap skips that step entirely. Plants do the work, growing the packaging themselves. Nutrition, protection, even disposal…it’s all rolled into one living system. This approach puts RootLoop right in the middle of conversations about biomimicry, regenerative design, and innovation that benefits nature (Benyus, 2002).














[bookmark: _Hlk218883243]5. Sustainability Analysis
5.1 Environmental Sustainability
RootWrap brings a range of environmental advantages. Firstly, there’s no packaging waste so everything’s either edible or compostable, so nothing heads to the landfill. They also shrink their carbon footprint by growing packaging close to home, not shipping or churning it out in a factory somewhere far away. Plus, they use fewer resources, especially when they team up with hydroponic or vertical farms that recycle water and nutrients. The whole system supports a circular approach, where all the materials go back into the soil, just like nature intended. It all fits right in with life cycle thinking and cradle-to-cradle design (McDonough & Braungart, 2010).
5.2 Economic Sustainability
RootLoop opens a fresh agri-tech niche, mixing farming, food production, and biotech in a way that really hasn’t been done before. Over time, food providers spend less on packaging once they get the system up and running. Plus, it creates skilled jobs - think bioprocessing, food science, quality control, the kinds of roles that are needed. And there’s some potential in licensing out the growing-tray system to others.
5.3 Social Sustainability
Here’s what people get out of it: It gets people thinking more about sustainable choices. Local farmers gain steady business when they grow packaging crops under contract. Students get hands-on learning through partnerships with colleges and universities. And honestly, the whole community feels more connected and prouder to be leading the way in food innovation and caring for the environment.














6. Consumer Shift and Adoption Justification
6.1 Rationale for Consumer Change
People have got more worried about plastic pollution, food waste, and climate change in the last ten years, especially when it comes to all that single-use food packaging. Research shows that people are more likely to switch to sustainable options if it saves them effort and hassle, basically, if it’s easier, they’ll do it (White et al., 2019). That’s exactly what RootWrap is going for. You don’t even have to think about how to throw it away, RootWrap takes care of that problem from the start. In the UK, take-away food and eating on the go are creating more waste. RootWrap goes after this issue by building sustainability right into the product. The idea is simple: make the most eco-friendly choice the easiest one, so you don’t have to think twice. That fits perfectly with what we know about behavioural sustainability and when the green option is the default, people are way more likely to stick with it (Thaler & Sunstein, 2008).
6.2 Benefits Supporting
This new idea brings a range of upsides. First, it cuts out packaging waste entirely and lowers carbon emissions, so it’s a win for the environment. On the practical side, it keeps food safe, and the best part is you can eat it or throw it on the compost heap when you’re done with no rubbish left behind. There’s a health boost too, since it’s packed with fibre and micronutrients you get from root veggies. And- there’s something fun about it. The novelty, the story behind where it comes from, all of that adds a unique experience you just don’t get with regular packaging.
6.3 Barriers and Make-or-Break Factors
RootWrap has some clear advantages, but it’s not all smooth sailing. People feel weird about eating packaging which is understandable. Then there’s the worry about hygiene, food safety, and those early production costs that push prices up. Research on new foods shows something important: if you want people onboard, you need to be open, build trust, and communicate clearly (Siegrist & Hartmann, 2020). So, what really decides if RootWrap takes off? Getting the green light from regulators, honest labelling, and hitting a price point that competes - especially as production ramps up.









7. Resources, Technology and Skills Required
7.1 Skills and Expertise
Here’s what RootLoop need: Bioprocess and plant science experts who know how to pick the right strains and keep contamination at bay. Food technologists focused on making sure products are safe, last longer, and taste good. Product and manufacturing engineers who handle mould design, plus drying and stabilization. And of course, regulatory and quality assurance pros who keep everything on track.
7.2 Financial Resources
We’ll need investment for a few key things: prototype tooling and moulds, setting up controlled growing environments, and getting the right equipment for drying, sterilisation, and testing. On top of that, we must cover costs for regulatory compliance and certification.





















8. Stakeholder Analysis
RootLoop can only work in Carmarthenshire if there’s a strong local team behind it. People who can source the right biological materials, make sure everything’s safe and effective, and help get the product out there. Research backs this up: startups grow faster when they’re plugged into local networks that support them (Geissdoerfer et al., 2017). So, for RootLoop, it makes sense to shape each partner’s role based on what they do best.
8.1 Local food-system partners and route-to-market stakeholders
Bwyd Sir Gâr Food brings together all sorts of groups from across Carmarthenshire who care about making the local food system fair and sustainable. It’s a solid place to kick off pilot projects, talk about procurement, and build trust in the community (Carmarthenshire County Council, n.d.; Sustainable Food Places, n.d.). RootLoop can tap into this partnership to find pilot sites such as cafés, markets, or even public-sector caterers and work with them to shape messages that help people get what edibility and composability really mean.
Carmarthenshire County Council plays a hands-on role in boosting local innovation and economic growth. They connect pilot projects with local networks and, when the fit is right, offer business grants to help build a stronger entrepreneurial scene (Carmarthenshire County Council, n.d.-a; Carmarthenshire County Council, n.d.-b). This kind of support makes a real difference, especially for teams working on early prototypes, picking up light equipment, or testing out their ideas in the market.
Universities, colleges, and skills providers: 
University of Wales Trinity Saint David (UWTSD): UWTSD digs into sustainable food systems and has solid connections with Carmarthen’s innovation hubs. They get hands-on with applied research, user testing, and workshops that bring different voices to the table (UWTSD, 2024).
 Coleg Sir Gâr (Gelli Aur Campus) and the Agriculture Research Centre (ARC): Gelli Aur focuses on land-based learning, while ARC zeroes in on commercial farming and getting new tech out to the field. Together, they’re set up for crop trials, controlled-growth experiments, and helping students land real-world placements (ARC, n.d.; Coleg Sir Gâr, 2024).
 Yr Egin (UWTSD campus, Carmarthen): Yr Egin isn’t just about food, but it does offer professional spaces and solid connections. It’s a good spot for communications work, brand storytelling, and industry meetups especially when you need to break through with something new or build trust in the sector (Yr Egin, n.d.; Swansea Bay City Deal, n.d.).
8.2 Technical development, food safety and scaling support
Food Centre Wales, part of the Food Innovation Wales network, gives you hands-on technical advice, help with developing new products, access to processing facilities, and accredited training. Their support really matters when you’re taking a prototype and turning it into something you can produce repeatedly. They’ll guide you through setting up food safety management systems and sorting out the paperwork you need for retailers or food-service buyers (Food Centre Wales, n.d.; Business Wales, n.d.).
Farming Connect, part of Business Wales, backs farmers and growers in Wales with fresh ideas, new business plans, and ways to branch out. For RootLoop, they jump in by helping find growers, set up contract-growing deals, and share know-how on managing controlled cultivation (Farming Connect, n.d.).
8.3 Regulators, assurance bodies and consumer trust builders
RootWrap needs to follow basic food laws and think safety, traceability, and being ready to pull products if needed. Depending on how they make it and what goes in, they might also need the Food Standards Agency to check if it counts as a novel food. Talking to regulators early on clears up confusion and helps build trust in RootWrap’s safety (Food Standards Agency, n.d.-a, n.d.-b).
If you want people to try new foods, it helps when someone they trust says it’s safe or meets certain standards. Things like composability labels, allergen checks, or quality certifications can make a big difference. These third-party seals of approval take away some of the uncertainty, and that’s a big thing when people are thinking about eating something unfamiliar (Siegrist & Hartmann, 2020).
8.4 How these stakeholders “fit together” in a delivery pathway
By working with Coleg Sir Gâr/ARC and UWTSD, running R&D and trials to make sure our growth methods are reliable, safe, and taste good. Food Centre Wales and Food Innovation Wales could help us fine-tune the product and keep everything compliant, and we could start early conversations with the FSA to stay ahead on regulations. For pilot procurement and real-world feedback, we could team up with Bwyd Sir Gâr Food networks and get our product out into local cafés and markets to see how people react.















9. Risks and Weaknesses
Some big problems stand out, however. Early production costs a lot and scaling up isn’t easy. Every market seems to have its own confusing set of rules to follow. Plus, there’s always the risk something gets contaminated or just doesn’t grow right. On top of that, people might not know if they should eat it or throw it out. To tackle all this, it helps to scale up slowly, keep a tight grip on quality, and make sure you’re clear with customers from day one.


























10. Regulatory and Food Safety Considerations
Edible packaging like RootWrap falls under UK food law, so it must meet Food Standards Agency rules. Since people are meant to eat it, the law treats it as food and not just packaging that touches food. That means RootWrap needs to meet all the usual rules around safety, traceability, and hygiene (Food Standards Agency, 2023). One big question is whether RootWrap counts as a novel food under UK law. If people in the UK weren’t eating something like this before 1997, it probably needs special approval as a novel food. That process involves a thorough safety check and sign-off before anyone can sell it. Labels need to be clear about whether you can eat it, what’s in it, and any allergens. Right from the start, RootLoop would play it safe: be open about what they’re doing, run pilot projects in phases, and get certified by independent experts.























11. Conclusion
RootLoop and its main product, RootWrap, take a fresh approach to the big sustainability problems in food packaging. Instead of churning out more packaging, they grow it, turning waste into something useful. It’s a new way of thinking, and it puts Carmarthenshire right up front in the world of regenerative food innovation. There are some technical and regulatory hurdles to pass, but what they’re doing fits with what people want, what sustainability really means, and where Welsh policy is headed. With smart partnerships, the right talent, and a step-by-step plan, RootLoop can really help drive a greener, more circular economy in the region.
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