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EXECUTIVE SUMMARY 

This report focuses on an innovative product as it is developed within the business of Stockholm Gases, its organisation and environment. As marketplaces become much more dynamic than before, interest in innovation has become more significant, and its processes and management have escalated. As a result, organisations like Stockholm Gases need to innovate in response to changing customer demands and lifestyles and in order to capitalise on opportunities offered by technology and changing marketplaces, structures, and dynamics. Hence this report will show the process taken on deciding whether to invest more time and money in a teeth whitening product, why change from the organisation closed innovation route to an open innovation structure after considering the differing models.
The report aims to give a clear picture of the full innovation process. It will be portrayed in part from the eyes of the production manager, and the part played with this project of teeth whitening, how his individual experience and knowledge played a part in coming to the organisation approach to developing the product.
As part of the innovation process, the group will analyse open and closed models of innovation to find the best fit for the organisation for the teeth whitening project and advise on the way forward. With this information in hand a recommendation of how to invest the ten million budget for this project.  


[bookmark: _Toc19049048]INTRODUCTION

Organisational innovation can be performed about products, services, operations, processes, and people. This report shows that Stockholm Gasses recognises this and has a dedicated Research and Development department with a hundred-million-dollar budget in order to stay relevant and ahead. 
Today many businesses have innovation policies which are described as “those that have an important impact on innovation”, this description is given by (Borrásab & Edquistb, 2013), and outlines innovation as a new answer to a challenge, problem or openings that result from social and or economic environment (Edler & Fagerberg, 2017). (Ouweland, 2017) Refers to Van de Ven’s (1986) definition of organisational level innovation as ‘the development and implementation of new ideas by people who over time, engage in transactions with others within an institutional context.’ Similarly, (Ouweland, 2017) refers to De Jong and Den Hartog (2010) explanation of individual-level innovation as being represented by innovative work behaviour. 
When looking at innovation, The Department for Innovation, Universities, and Skills (Denham, 2008) stated that there is an immense value to innovation when looking at it in the aspect of globalisation and environmental challenges. The importance of all types of innovation is highlighted and not restricted to one business type.   
(Baregheh, et al., 2009) Defines Innovation as “the multi-stage process whereby organisations transform ideas into new/improved products, service or processes, to advance, compete and differentiate themselves successfully in their marketplace.” Six attributes stem from different disciplinary areas of innovation management.
1. Nature of innovation which denotes the method of innovation as in something new or improved. 
2. Type of innovation which denotes it as the style of innovation whatever the source or discipline.
3. Stages of innovation which denotes the phases used from the initial concept through to commercialisation.
4. Social context which denotes any environmental influences, whether it be a group of people, system, or social entity that affects it.  
5. Means of innovation which denotes the essentials needed in order for innovation to be conceptualised. 
6. Aim of innovation is the anticipated result organisations hope for from an exercise in innovation. (Baregheh, et al., 2009).
This report shows how Stockholm Gasses relate to the above definitions and the different stages taken to get to the product. Through this report, findings and suggestions on what direction the origination should take after going through the different stages of innovation — also exploring results and findings of the University of Southern California clams of discovering a new way to use plasma as a teeth whitening agent as a by-product from sterilising teeth. Plasm gas a product that Stockholm Gasses works with which is capable of absorbing energy and conducting electricity, seemed only prudent for them to study it further. As a result of a review of the University’s findings the Research and Development team detailed findings will follow. A critical look at the proposals and advice on a specific direction for the organisation to take if any. 
After twelve months of in-depth research conducted by a dedicated team of researchers and scientists and financed with a one-million-pound budget, it is time to look at what the next stages should be. Much of the discussion was geared towards whether or not it would be feasible to go ahead and invest a further ten million pounds in developing the product since over the past year they have discovered by experiments conducted on pigs’ teeth which resulted in significant whitening of the teeth once exposed to the plasma. In attendance of the meeting was Michael Glass, the Research and Development project leader, Bernard Bing the product development manager, Stefan Boch the Licensing Manager, and Maria Klaus the marketing manager. All of which could see value in a completed product but initially from a differing viewpoint. Within this report the steps taken to achieve an outcome will be presented and recommendations made. 
The first steps taken in this project was to overcome some of the barriers to this innovative product. Although the company invested one hundred million pounds a year for their Research and Development, they believed it feasible to spend one year and one million pounds on really getting to grips with the project. Now it was time to decide on whether to spend a further ten million pounds, ensure the idea could be profitable and that the product would be what people want. Although it does not fit into the business’ usual production type it can and would be beneficial to the organisation. The new idea, not quite a fit? Find the value by looking for the positive (Vehar, 2013). 
Recognising that innovation is more than just a product, look at it from the differing perspective of how else it can be of use? Can the one product be the opening to many other innovative products or services? Johnathan Vehar states that innovation “also involves business models, networks, systems, processes, services, channels, customer experiences, and more” (Vehar, 2013).  
As an organisation that invests in innovation, it has a company strategy that partly focuses on research and development, to then block a beneficial idea would be counter-productive.  In holding the meeting, the removal of any disruptive change, then ensuring that time and resources used are supported for newness to stay in line with the organisation’s strategy. Not to do so would mean the contribution made so far to the project would be discounted and could lead to the demotivation of the team. When a strategy does not match the talk, then start making some changes (Vehar, 2013).
It is understood that innovation is risky; however, so is business; what is needed is to minimise that risk. No-one wants to run at a loss or invest and lose that investment. Nevertheless, without taking a risk, advancement cannot be made. In order to limit the risk, it is best to make a move on the opportunity early and as often as possible, and in low-loss situations.  To quote Tom Peters, “Test fast, fail fast, adjust fast.” (Abasiene, 2013). 
It is recognised that the very nature of research means that there will be failures, but if we look at the word fail, it is an acronym for Fast Attempt In Leaning quote by Dr. APJ Abdul Kalam Ex-President of India. It also can be disheartening turning innovation into a competition with a reward for the best idea; it can be demotivating to an individual or team to the point that they no longer want to contribute, which could be just as damaging as not participating in innovation at all. Many products and services come to be as a by-product of what some thought was an error. This product is an example of that, Plasma Gases used for sterilising teeth, but as a side effect it was found was that it also whitened teeth. Having the meeting allows all views to be heard and come to an agreement on the best way forward without dismissing anyone’s contribution. Johnathan Vehar advises avoiding Innovator of the Year contests by circulating both the successes and failures in order to get a real view of the leaning from the failed attempts (Vehar, 2013).
Innovation comes from the people, if they do not take part it needs to be encouraged. It is important to keep in mind that innovation often means change and people are generally resistant to change (Quast, 2012). This way of thinking can lead to innovation not being considered as a challenge, action should be taken to get people on board and that it is the responsibility of all to get involved and not leave it to someone else, if not you then who? (Vehar, 2013).   
1. [bookmark: _Toc19049049]SIX HAT MEETING STRUCTURE

To ensure the meetings of this nature are conducted with lateral thinking, the use of Edward De Bono’s six hat approach is used (Bono, 2017). First, the Feeling Hat to welcome all, ensure all were fine and doing well. Then the Control Hat to set out an agenda and state the purpose of the meeting, which was to decide whether to invest more time and money on the project. Also, which market area would be targeted? Dental market with large cylinders of plasma or the consumer market with a much simpler cylinder product. They were starting with the Information Hat to share any relevant information with the time. The possibility of a ten-million-pound budget discussed along with the patent held by the university. Also discussed was the fact that dental scientists agreed that more research was needed. The Licensing Manager reminded the team that licensing would mean that Stockholm gases would increase their returns by licensing it out to others. Then over to the Optimistic Hat to go over what has gone well. In this case the project leader was able to show how by using pigs’ teeth and product development that discoloured yellow teeth had indeed changed to a brighter shade of white. The product development manager informed the team that he had found that there was a gap in the market for teeth whitening products. There is an excellent opportunity in the area of licensing technology. Creative Hat for creative thinking. The marketing manager felt a way forward would be to create a handheld toothbrush with the plasma product incorporated, making it a personal teeth whitening home use product. Safety Hat It is illegal to experiment on human teeth hence working with pigs’ teeth. To enter the toothpaste market would be difficult when companies like Colgate-Palmolive and Procter & Gamble are already very powerful in this market. 
At each point, the subjects below a line of discussions were held until the return of the blue hat (control hat) where the points made were addressed and decisions taken placed in the conclusion of this report.
2. [bookmark: _Toc19049050]INNOVATION 

As innovation is the main drive to business today, it is crucial to have new ideas to stay competitive or become outdated and left behind — this is where innovation comes into play. There are two types of innovation… Closed and Open.
[bookmark: _Toc19049051]Closed Innovation 

Stockholm Gases have been running their innovation process in a closed innovation manner. Which has been the most established form of innovation held within an organisation’s own research and development departments? The innovation process from conception to completion, the whole process is in the complete control of the organisation. The developed Intellectual property is withheld from the external completion, which has its drawback as it requires a substantial investment to supply the research and development department. Patenting is expensive, and when relying on one business area for innovation, the process can be slow, some ideas are lost due to the same drawbacks already mentioned. There is a limited market share, and there is a significant risk for the business within the innovation period because of the long-term planning and resource allocation process (Marques, 2014). Which is why this is mainly only possible for large well-established business. 
[bookmark: _Toc19049052]Disruptive innovation
Back in 1934, Schumpeter came up with a definition for “innovation.” He believed that there should be a distinction between innovation and invention. He introduced a model of innovation which has two stages; first approximation, where an organisation funds innovation from the finance systems expanding the business, there is no unemployment cost and revenue is balanced. Other business will then follow and flood the market until it peaks after which prices start to fall, this then leads to recession where the whole process starts over. The second approximation works in the highs of the first. When the innovation is at its peak investors will borrow to invest more, consumers expect prices to rise. Both expect a long-lasting effect; however, in times of decline when obligations cannot be met, this would send all into a depression. This process can start from an introduction of a new type of excellent, new method of production, the opening of a new market or change in the organisation of an industry (Nedha, 2011).
Schumpeter believed that entrepreneurs are innovators and need two things; technical knowledge to produce new things and power to dispose of the factors of production. Money capital and bank credit also play an essential role in Schumpeterian theory. It works when the trade cycle goes up because entrepreneurs start investing in new ideas. However, when the market is flooded with new products, their price falls, and profit margin goes into a decline, this occurs when a recession period starts in the economy with the stoppage of innovation. An example of destructive innovation is Uber. They have changed the taxi service as well as food deliveries. They do not own vehicles or restaurants but supply the service for them both.
It is important to note that entrepreneurs are not the only ones who innovate, and they do more than innovate. Although the trade cycle is related to innovation, other factors were not considered. Schumpeter does not address the risk-taking factor of entrepreneurs. Entrepreneurs need substantial capital to innovate something new; capital is tough to get when it is a start-up business or new business idea, investors tend to want assurance that at a minimum they will get their money back (Yoguel, et al., 2013)
As an organisation, the leading practice is to operate under a closed innovation. The Research and Development department would take complete control of the innovation process. Meaning that they would not allow any external businesses access to their research. A reasonable budget enjoyed which helps cover the high levels of patent cost and resources needed. However, this also means that the innovation process can be slow, and many projects started and shelved. It can also result in a limited market share (Taran & Boer, 2015).
[bookmark: _Toc19049053]Open Innovation
The concept of open innovation has been around for more than a decade; this has been influenced by the changes in education levels and knowledge of people. Also, knowledge moves with employees when they change employment which results in knowledge flowing between businesses. Venture capital is more accessible to gain there funding and can be acquired from foundations that fund community focused businesses; such as Crowdfunding, Credit Unions, and the like (A Matter of Life or Debt, 2019). These help entrepreneurs and start-up business the funding needed to fund their innovation projects and to license. 
Businesses have been encouraged to find other ways to grow their businesses. Open innovation is about the free flow of information internal and external knowledge but protected with intellectual property rights. Which works with the exchange of ideas and knowledge amid business partners, customers, universities, scientific actors, and public institutions. They use joint ownership agreements, joint intellectual property rights, and licensing agreements (Herstatt & Ehls, 2016).
[bookmark: _Toc19049054]1.3.1 Outside in innovation brings external knowledge brought in from the business and science environment to improve the organisation’s own innovation performance (Chesbrough, et al., 2014). 
[bookmark: _Toc19049055]1.3.2 Inside out innovation here knowledge already discovered in-house is shared in the external environment, which still benefits the organisation. This could be conducted through the transferring of rights, out-licensing, open scours, even promotion spin-offs and the like (Chesbrough, et al., 2014).
[bookmark: _Toc19049056]1.3.3 Coupled innovation is a combination of the two above and frequently comes down to joint research, venture agreement, and consortiums. Existing intellectual property is shared via collaborative partnerships ending in joint ownership of intellectual assets (Chesbrough, et al., 2014).
These forms of open innovation have become the new culture of innovation which helps to increase differentiation in the market, reduce research cost and create new ways of getting income, leading to better and more significant achievements; also, social advancement fulfilled. 
[bookmark: _Toc19049057]PRODUCT DEVELOPMENT MANAGER

As the Product Development Manager, thorough background assessment conducted on research looking at what is currently in the market and high demand in this area. It was needed to look at predicted trends for teeth whitening products and services. Time was spent ensuring that all relevant information extracted in order to take into consideration when outlining the plans for the product.
Stockholm Gases now in the position to put a plan in place, moving on to the next stage which was to design the product and then make a prototype. They are experimenting with a variation of materials, products looking at what methods to produce it and the cost to each variation. The aim is to get the best product at the lowest production cost (Yu, et al., 2018). 
For this product, the findings suggested that the business took this venture in the direction of open innovation, specifically coupled innovation made. He reported his findings after he had conducted background research, he had gathered statics which demonstrated the gap in the market for a reliable and easy to use teeth whitening product. He checked what the forecast for the market was and found it to be a very profitable and growing market. He also explained that he had uncovered that prevention of tooth decay is no longer enough for major toothpaste; it needs to do more. All of this needed to be taken into consideration when developing the new product. 
He went on to advise that in his opinion due to the power and positions of the giant companies like Proctor & Gamble and Colgate the way forward would be via an open coupled innovation method as it would be a more beneficial route for to Stockholm take. 
[bookmark: _Toc19049058]STRATEGY FOR INNOVATION 

The Research and Development team have a strategic innovation plan which they follow that starts by looking at the business’ current position; look at where they want to be in the future which is where the innovation of products, service, operations, processes, and people should be. This is illustrated in the diagram below as a business needs to look at what direction they need to go in and what customers will need in the future and lay the foundation for years to come (Sopheon, 2019).
To achieve this Stockholm Gases, need to consider what the company’s vision would be over the next five years, then look at what strategy they would need to take that would help them realise the company vision. They need to ensure that their planning process for innovation in the words of (Carter, 2019) is ‘connecting strategy to product and technology roadmaps’.
What the roadmap will do is give a graphical picture of the process of the products and technological developments of the interactions in due course. It is crucial that within the roadmap, attention be payed to budget and resource at all stages (Carter, 2019).
[image: Image result for strategic innovation planning]
Diagram courtesy of (Sopheon, 2019)

[bookmark: _Toc19049059]Innovation tactics the six C’s
When creating a culture of innovation, the model called The Six C’s is advisable to use. An organisation needs to adapt to its environment towards these. 
[bookmark: _Toc19049060]3.1.1 Collaboration embodies the way things are today; the more diverse the team, the better, the more likely the results would be to produce good results. It is so important to think of value and understand the customer (Daniels, 2011).  
[bookmark: _Toc19049061]3.1.2 Customer Centred consider the customer throughout all stages of the innovation. The next innovative idea could and often does form the customer. Through feedback, monitoring customer habits, even complaints can open the door to an innovative idea (Daniels, 2011).
[bookmark: _Toc19049062]3.1.3 Context Rich To get innovation correct lots of information is needed, it is essential not to limit where that information comes from, the organisation needs to utilise every source of information they can. Already mentioned utilise customer feedback be it positive or negative, research on competitors what they are doing well and not so well can be beneficial. Using technology such as monitoring customer habits, for example, the type of items they buy, when they buy them and how often, the way they shop can be helpful. This information can be collected and monitored via a technological system, and the information collected without disrupting regular service just running in the background, continuously without affecting the running of the business (Daniels, 2011).
[bookmark: _Toc19049063]3.1.4 Curious If the organisation can encourage their employees to ask questions as to why things are done the way they are and look into different ways of doing things, this also opens opportunities for innovation. If time can be given to allow for this, incredible things can be achieved. A great example of this is Google, which allows ten percent of their employees working time to just experiment, and this has produced great innovative products (Daniels, 2011).
[bookmark: _Toc19049064]3.1.5 Confidence Building giving employees the tools they need to improve their skills; giving training and mentoring and positively motivating staff helps to open creative thinking. Yes, there will be failures, but without them, it is impossible to learn (Daniels, 2011).
[bookmark: _Toc19049065]3.1.6 Challenging changes need to be made; bold steps need to be taken an open mind to grow and learn, think creatively by stepping off the beaten path Innovation is not possible trying something new (Daniels, 2011).
[bookmark: _Toc19049066]Seven stages of product development

1. Idea generation for this it is the teeth withering product.
2. Research conducted to ensure the product is of interest to others.
Step one and two has been completed, and the meeting is to determine the next way forward for the next five-steps, which are listed below.
3. Determine the target market demographic and introduce the product. Find out if they think it would be beneficial to them.
4. Look at marketing strategies, the total cost to determine what the revenue could be.
5. Producing the product as a prototype in order to get feedback on all aspects of the product. Look, feel of it and the possible cost.
6. After adjusting from the prototype, a test on the market itself should be made. This way if anything is missed adjustment can still be made before the product launch.
7. Product launch - here is where all the planning and research once done well pays off.
As the project leader, it has been essential to coordinate the project, by following the plan, supporting the team and monitoring their efforts: maintaining the vision as well as motivating and giving attention to the needs of the team. When needed taking control of the project and making sure the working environment is pleasant. Instructions, where needed and also time given to ensure the team is aware that their work is valued and appreciated. Ultimately lead the team through the four phases of innovation.
Leaders and governments have realised that all over the world innovation systems and information technologies are now critical drivers in the way forward in the struggle in combating poverty and the challenges of affordability, sustainable environments, unemployment and progress (Komninos, 2014). In order to help with this, integrating multiple company purposes to aid smaller companies to achieve their goals is important. Innovative strategic planning aids with good use of resources, assignment of operations, also helps to keep things running with a cost-effective approach (Seth, 2019).
[bookmark: _Toc19049067]Conception

After discovering a patent the University of Southern California that showed they had found a new way to use the Plasma, initially, they were using it to sterilise teeth; within that process they found that it also whitened the teeth and they patented their findings. 
Through working with Plasma gases, it had already known that when the gas absorbed electrical energy, its temperature increased, causing the ions to vibrate faster and hence “scrub” a surface making a cleaning agent. The vision was to marry the patented findings together, fascinated by the scientists and a team of researchers who put a case together and received a one-million-pound budget to explore further to see if this would be a feasible business prospect.
The University has the exclusive rights to any profitable income connected to their part of the invention. According to the World Intellectual Property Organisation, any patent property cannot be commercially made, used, distributed, imported, or sold by others without the patent owner's consent (Busche, et al., 2008). 
Before Stockholm Gases could go forward with their research, they had to negotiate with the University, and they had to decide whether they would sell the patent outright or to arrange with Stockholm to obtain a licence to use the patent for the Plasma. After negotiation it was decided, a licence agreement should be negotiated with the University in order to progress with the research and development of the product. 
[bookmark: _Toc19049068]Globalisation 
There is no getting away from the fact that the world is changing. Globalisation has opened borders to information technologies, knowledge flows, innovation networks, global supply chains, and services. Globalisation has removed the barriers for collaboration internationally, and it has cleared the way for acquiring skills and knowledge across the globe. Knowledge circulation is much faster which aids innovative breakthroughs (Ferreira, et al., 2016), this was taken into account when looking at this project, as stated above an agreement would need to be made to collaborate with the University of Southern California
[bookmark: _Toc19049069]Intellectual Property 

Intellectual property regulation must be taken into account as they are different from country to country. Work is ongoing to adopt a Global based system such as Trade-Related Aspects of Intellectual Property Rights, which is an international agreement of the members of the world trade organisation. It is a historical problem that does not seem to have an end in sight just yet. It is the poorer countries that are at a disadvantage (Maskus, 2014), this is important to keep in mind as the end product would be marketed worldwide and this will govern the need to understand and protect the innovative findings. As the United Kingdom and the United States, both are signatories to The Paris Convention for the Protection of Industrial Property and the Madrid Protocol fall according to (Riffel, 2016) this would not be an issue.
[bookmark: _Toc19049070]Product complexity
With new products launching all the time; as a result, it can add complexity throughout a company’s operations, this then can reflect on the costs of managing the complexity affecting the profit margin. Product complexity can influence the entire value chain (Gottfredson & Aspinall, 2005) states that “bad economic data, over-optimistic sales expectations, and entrenched managerial assumptions” are what causes this. A balance must be found involving innovation and complexity (Gottfredson & Aspinall, 2005).
When an organisation gets the balance correct with innovation and complexity, they give themselves a more significant competitive advantage (Gottfredson & Aspinall, 2005). A great example of this is Amazon, adapting services based on their understanding of their customers resulting in a competitive advantage. When looking at the development of Amazon over the years, they have always ways been responsive to their customers which have sent them in so many different business areas, through their innovative services (Boss, 2018). Getting the correct balance between delivering what the customer wants and needs and operating complexity is the aim of Stockholm Gases, which is especially crucial for Stockholm Gases as they would be stepping out of their normal area of trade to pursue this venture.
[bookmark: _Toc19049071]Sustainability  
In every area of business sustainability needs to be considered with innovation. This means not only being innovative with revenue and social advancement but ensuring the innovation has little to no damage to the environment now or for the future (Porter & Kramer, 2011). Sustainability is often considered as destructive innovation as it means a complete change to production, operations, brand, marketing and sales not only the processes but behaviours concerning energy usage, which is very difficult to do; this often ends up being a change to process and system which would influence behavioural change. More sustainable solutions are needed, along the line of health and safety. The vision needs to be that innovation is clean and green.
[bookmark: _Toc19049072]COLLABORATION
[bookmark: _Toc19049073]Industry convergence
Convergence is growing across all industry sectors: technology, agriculture, retail, health care manufacturing, the automobiles industries, and much more. They have come to realise that the only way forward to increase their growth is to share their skills, knowledge, and resources. For example, farming with technology is called Agtech and Fintech this is where technology is used to provide financial services to the farming community that have innovation farming (Teng, 2017)
Small companies find it challenging to invest time and money into innovation as they tend to have smaller budgets and resources. To help with this, they can get private venture capital which the funding is provided by investors to start-up businesses, in order for them to develop the business for equity and a say in the decision process. This form of investment is growing, and the investments are helping to roll out innovations at a seemingly vast industrious way (Kaplan & Lerner, 2016). In this case Stockholm Gases have access to a reasonable budget that aids University of Southern California via collaboration.
Collaboration seems to be the way forward not only for small businesses but larger organisations as globalisation is the way forward. The innovation flow and interaction between different companies and organisations, then the conversion of an idea into a new product, process or service. 
[bookmark: _Toc19049074]CONCLUSION AND RECOMMENDATION
[bookmark: _Toc456901523]
On the conclusion to the meeting and analysation of different models of innovation and taking into account each member’s option it was decided to go ahead with the extensive research. It was agreed for Stockholm Gases to invest further into the teeth whitening product, also agreed to License the product under a coupled open innovation agreement with the University of Southern California. Meaning an extended financial benefit as each discovery of its use would mean an income for both organisations. It did not seem viable to go up against giants such as Proctor & Gamble and Colgate when a collaboration would bring longer-term benefits to all involved. It seems time for Stockholm Gases to move out of the comfort of closed innovation and capitalise on opportunities presented to them. It was essential to analyse all options and see the benefits and downfalls to changing to a more modern way of conducting business.  With a clear picture of the full innovation process, it is easier to understand the Production Manager’s role and his thinking within this project of teeth whitening; all that had to be considered and why?  How his individual experience and knowledge helped to influence the organisation’s approach to develop the product. Also, how devastating not fully committing to the innovation process and following through can be to an organisation. 
It is still essential to maintain a Research and Development department; however it needs to operate more inclusively; not be a closed environment but work with all the tools open that innovation brings.
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