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Background
Grafmarine have been working on renewable energy products for the marine sector. There is increasing legislation around the use of fossil fuels in the industry and a re-enforced drive towards Zero emissions by 2050. In 2016 when Grafmarine began, the output of CO2 was larger than Japan or Germany, but largely ignored internationally as a polluter (IMO, 2021).  90% of all goods are transported by the ocean’s ships, this is a very important transport business facing legislation.
Grafmarine have developed an energy tile called NanoDeck, to meet this challenge. NanoDeck is a modular tile system that creates and stores energy in one tile. It can be used in large or small arrays, it can be added to, removed easily by ‘plug and play’ and easily removed or increased on any flat structure.
Grafmarine have been financed by one high net worth individual for the last 6 years as well successfully accessing ERDF and Innovate UK funding largely in England. The small management team have been using contract engineers and multiple Catapult Centres over this period to further the design of the product. More recently, the use of electrical and mechanical contractors accelerated development, now, the business needs to access the next level of resource to scale its prototype programme. New prototypes are being tested offshore with the Offshore Renewable Energy Catapult in Pembrokeshire and in the North East at Port of Tyne. We are looking to extend this into a live shipping environment before the end of 2022. 

The Project
Grafmarine have used regular contractors over a number of years to develop their technology. With the requirement of new investment into 2023 and a re-evaluation of costs around the next phase of product development, Grafmarine need to look at what resources are required to get to first commerciality. This is important from both a long-term resource plan, but also best use of ongoing available funding. The cost of contractors is perceived as high in comparison to full time staff, however there is a level of knowledge and commitment to deliver the best product based on contractor’s level of knowledge and reputation. There is also risk to hire the right full time staff members and what the future outcomes may be beyond this commercial milestone stage. The financial ratios are able to compare costs, but also assist in further timings of outcomes when estimated revenues are applied against these resources. This can provide new insight into how soon a project team could break even and possible set-in motion the next stage of development going forward. It also provides the existing investors with an improved insight of risk and what each resource can provide financially in deciding overall evaluation and time allocation to other areas of the business, such as software development.

Project Findings
The use of long-term contractors is not commercially viable in many industries; contractors have preceded business expansion or, have been used most successfully where there has been uncertainty in a business. Peer advice offered by other SME’s in a similar situation is that hiring full time employees over a period of significant development, results in scale-back at some point, often with redundancy of full time staff once a project matures or plateaus from its intense start-up and development phase. When these businesses go to the market again to hire, this has done reputational damage and reduces the potential of employing the best new available full-time employees. Grafmarine are keen to avoid this and would look to a more structured and long-term growth using contractors again through risky or early stage development. This can be referred to as ‘pay as you grow’.
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During periods of transition such as for developing and integrating new full time staff knowledge into the business, the use of contractors for project continuation are vital, as long as that process is managed internally. A sustained period of outsourcing doesn’t not bring stability within any business and may cause division with internal staff. There is always an added risk that contractors can simply move on with no guaranteed commitment. Grafmarine have put in place service contracts but this is not as strong as a full time employee contract nor, can it have the loyalty or build inhouse knowledge over time as contractors may come and go.
In contrast, contractor flexible resource can also be quickly down-sized through more protracted times. Contractors come at a greater cost premium and don’t offer appeal to continued external financial investment as the core business suffers from a lack of internal long-term vision and, sometimes alienates the core direction and aims of a business short term. 
In addition, the decision to recently re-evaluate the structure of the business has been accelerated by the interest and requirement of scaling investment from third parties. A suitable team must contain the right delivery skill set to bring a product to market. Failure to ensure that all the critical skill sets are represented in a full time or ‘anchored’ position within the business are a perceived major oversight for investment readiness.
The quality of project delivery is comparable from both sources of resource. Contractors are only as good as their last term of work and will make time to upskill outside of their charging hours. Internal resource will expect some level of company-funded training which would be right in the long-term viability and success of the business staff. The building of successful internal teams takes many years and can be disruptive when key members leave to go on to improve their careers elsewhere, having more full-time employees spreads that risk. 
One of the challenges for growing a small business team is attracting the right candidates, either over-paying them for their risk with an early SME or, other incentivisation such as through share issues, can be levers larger businesses cannot use in a competitive market. The opportunities within smaller businesses for ambitious people are rewarding with the prospect of directly influencing the direction of a product or service through their input. There is also a question of succession for Grafmarine as the demographic leans towards older team members. We are also looking for gender and ethnic representation as a potential worldwide product, this would include contractor profiles which are currently based on market available mature older male workers within specific knowledge. 

Ratios
There are a number of ratios available to determine if a project is viable, strong return ratios around investment value are good early indictors for success. A deeper dive using Internal Rate of Return (IRR), Profitability Index and Average Rate of Return (ARR) can determine finer details to help identify how most effectively to use money. The weakness of a purely formulaic approach is that it fails to address other important areas such as, employees, management, technology, social and economic changes, all equally as valuable in the evaluation process. The ratios indicate good metrics to proceed as a change in cost base for Grafmarine.





Funding 
The access to funding is available through many schemes in the UK. The ‘go to’ organisation to apply to is Innovate UK. During the last 5 years this organisation has expanded rapidly and provides other network support through KTN (Knowledge Transfer Network), by way of connecting and networking individuals with the right credentials into businesses looking for specialised expertise. The system is run on incentivised KTN experts making introductions; very useful if the area of business is new to the SME. 
The main funders Innovate UK run several grant funding opportunities nationally, with regularity, in specific sectors such as green energy or healthcare etc... The UK SMART grants are for any new ideas that are looking to de-risk into early development, however, the cost to hire required professional bid-writers, low overall success rate of between 5-7% and retrospective payment schemes make this quite a challenge for any early-stage SME. 
There are a number of other funds available unique to Wales, such as SMART CYMRU that offer up to £10k match funding for a wide range of potential projects. Following on from this are further and bespoke larger grant funding for Industrial Research, Feasibility and Exploitation. This series of grants run as a development pathway, early engagement is always a conduit to access the whole chain of grants available, but each grant stage is adjudicated on its own merit. 
The Knowledge Transfer Partnership (KTP) offers a graduate placement with a company towards providing employment, this may be at a subsidised cost for developing a specific future innovation and is attractive for Grafmarine.
The Welsh government is very supportive in the business sector, offering much more localised advice than in many other regions of the UK. The Banc of Wales and Business Wales are very accessible and supportive in guidance towards the right funding advice. There is also a strong Business Angel Network in Wales, one of the largest outside London, where there is access to high-net-worth individuals.  
The R&D Tax Credit system is also beneficial if you have clear investment capital that can be refunded to the business and can be a continual loop of re-imbursed money if set up correctly. This also demonstrates good accountability to HMRC for applying to gain approval for schemes such as SEIS and EIS. These schemes offer tax benefits for individuals investing in companies for up to 3 years and require HMRC approval with proof of investor and a full business plan but may not offer the level of funding Grafmarine requires. In this scheme should any investor lose money in a start-up they can claim up to half the loss back through tax re-imbursements. 

Recommendation
The financial ratios provide evidence of a successful project, the employment vs contractor costs were closer than originally thought, however, in the long-term building an inhouse team will facilitate better future growth by enabling contractors to come in and out and build future projects on a higher ‘pay as you grow’ cost base, until full time resource can be added. Future investment will now be evolved around in-house resources and these are what must be looked at for the long term evolvement and success of the business. The aims and values of any business must be procured and defined well at an early stage. These values will need to be defended when outside finance is introduced through introductions of new influential members of the board or advisors employed to safeguard investment. Contractors would not have the same influence as staff in when dealing with investors.

Further data (post 30/10/22 presentation)
The costs of manufacturing are currently worked out at three stages: low volume, mid volume and high volume. Each one of these stages, changes the cost to manufacture and assembly and currently varies enormously. With new investment this is currently being considered; higher early investment will ‘fast track’ high volume production, whilst lower initial investment will degrade profitability in years 1-3 until sufficient sales have provided re-assurance to further investment. Since the presentation I have now shown sales forecast with average profit/cash flow of 25% for clarity. The main comparison for the presentation was the use of contractor or permanent labour within the business. 
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Figure I: The Freclance Innovation Value Chain
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Pre-revenue Cash Flow



Monthly Cost over 12 months  Jan  23 Feb  Mar Apri May Jun  July 
(Holiday)



Aug Sept Oct Nov Dec TOTAL Jan 24 Feb Mar Apr May  Jun Jul Aug Sept Oct Nov Dec



Development Costs A Contractors (Team of 2)



Internal management meeting 10hrs /mth £40 400 400 400 400 400 400 400 400 400 400 400 400 4,800 400 400 400 400 400 400 400 400 400 400 400 400 4,800



Number of hours worked 240hrs/ mth Hourly rate £60/hr 14,400 14,400 14,400 10,800 7,200 7,200 7,200 7,200 3,600 1,200 1,200 1,200 90,000 14,400 14,400 14,400 10,800 7,200 7,200 7,200 7,200 3,600 1,200 1,200 1,200 90,000



Consumables (models and prototypes) 200 200 200 200 200 200 200 200 200 200 200 200 2,200 200 200 200 200 200 200 200 200 200 200 200 200 2,200



97,000 194,000



Development Costs B Internal (Team of 2)



Manager Hourly rate £35/hr (50% of full time) 80hrs 2,800 2,800 2,800 2,800 2,800 2,800 4,800 2,800 2,800 2,800 2,800 2,800 35,600 2,800 2,800 2,800 2,800 2,800 2,800 4,800 2,800 2,800 2,800 2,800 2,800 35,600



Junior Engineer Hourly rate £20/hr (full time) 160 hrs 3,200 3,200 3,200 3,200 3,200 3,200 *2,400 3,200 3,200 3,200 3,200 3,200 35,200 3,200 3,200 3,200 3,200 3,200 3,200 *2,400 3,200 3,200 3,200 3,200 3,200 35,200



Consumables (models and prototypes) 200 200 200 200 200 200 200 200 200 200 200 200 2,200 200 200 200 200 200 200 200 200 200 200 200 200 2,200



Office (25% of rent, power and comms) 250 250 250 250 250 250 250 250 250 250 250 250 3,000 250 250 250 250 250 250 250 250 250 250 250 250 3,000



Internal New Cost Equipment Computers and Software 5,000 5,000



Recruitment agency fees 4,000 4,000



  85,000 161,000



* twice as quick for senior contractor during holidays



Year 2023 2024 2025 2026 2027 2028 2029 NPV 561,168



Sales Forecast 400,000 600,000 800,000 1,000,000 1,200,000



Manufacturing and Assembly (Average cost) 300,000 450,000 600,000 750,000 900,000 IRR 86.7%



Cashflow forecast 100,000 150,000 200,000 250,000 300,000



Project resource costs -85,000 -76,000 ARR 728%



10% Cost of money reduction Year 1 -76,500 -68,850



10% Cost of money reduction Year 2 -68,400 PI 4.48
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