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[bookmark: _Toc28724668]INTRODUCTION:
The report aims to discuss the Stockholm gases, approach to the innovation process regarding the development of a new product in the market of teeth whitening as per the case study. The report starts with a brief historical background of the company, and this is followed by the company’s approach to innovation with specific reference to the findings and results by members of Stockholm management teams as stated. Also, included is an explanation of one of the management team members regarding the role in the project as well as their individual organisational knowledge and experience. This is followed by an explanation of one open and one closed model of innovation, and an analysis of the application of each of these two models to the project as well as a recommendation of the model relevant to the project. Finally, the report includes a recommendation to the board regarding the investment of £10millionin the new product project.
[bookmark: _Toc28724669]1.0 BRIEF HISTORICAL BACKGROUND OF STOCKHOLM PRODUCTS:
With reference to the case study, the company is in the gas industry and it operates in more than 70 n countries worldwide. It has a long history of supplying   two products, each to a different market as follows; Liquid oxygen to the health care market, while carbon dioxide is supplied to the drinks and beverages industry. In addition, Stockholm has a rich history of R&D which has enabled the co to acquire and maintain a dominant position in the market for over 80 years (Szulanski, 1996). Stockholm has strong core competencies of R&D as well as market share for a long time but there is no information about its mission, strategic objectives, business plan and the current competition (Charpie, 1967). 

[bookmark: _Toc28724670]1.1 STOCKHOLM CASE APPROACH TO INNOVATION:
The Innovation concepts
Stockholm products, like any other modern business operates in a competitive environment, which requires every organisation to be able to respond positively in order to adapt to the unpredictable nature of the business environment (Adeoye & Elegunde, 2012). The process starts from Strategic planning, which involves the Vision from which the strategic objectives are identified, followed by identifying the strategies of how to achieve the set objectives. (Steiner, 2010) And finally, targets and goals are set for each department and these should align with the strategic objectives. (Kaplan, and Norton, 1996)
The process of innovation at Stockholm involves not only to develop and select ideas for innovation but also to transform the findings as per the case study into innovation as a strategy for the achievement of the set objectives (Jacobs & Shijders, 2008), and to apply the new ideas which are to be consolidated into the new teeth whitening product development strategy (Gibbons et al, 1994).
The process also includes some factors that depend on each other ranging from the organisation R&D to scientists, and from influenceable factors to external factors (Mulgan & Albuy, 2003; Cormican & O Sullivan, 2004; Tidd & Bessort, 2005), whereas, Ven et al., 1999, identifies innovation as involving the analysis of the organisational strategy and cultural values, leadership styles, organisational structure, resources, skills and links with the external environment. 
Furthermore, the innovation concept at Stockholm is based on the description of the process in terms of functions; the R&D, technical function which involves the product development, and the commercial function which involves the marketing, sales and service regarding the project (Fritsch,  2002; Möller, and Rajala, 1999 ).This is reflected in the findings by the different managers on which the board is to base the decision. 
However, the innovative activity concerning the project requires fundamental effort from other functions of the Stockholm products such as the accounting department for  forecast budgets and financial management; information system regarding the coordination of the different  processes; and human resource management regarding  the development  and skills of employees  and many others,  which are all conducive to the innovation process. Different authors define innovation in different ways such as creation of new processes and products (Albury.2005), or the implementation of new ideas (Eveleens, 2010). Innovation regarding the Teeth Whitening project involves making decisions based on the findings developed by the different management team members of Stockholm which would be transformed into innovation (Jacobs & Snojdeis, 2008).
[bookmark: _Toc28724671]
1.2 Innovation as a Business Need:
[bookmark: _Hlk27837688]Innovation as one of the ways of achieving the strategic objectives of an organisation can be used by Stockholm Gases Company to exploit the findings by each manager regarding the Teeth Whitening Project (UK, DTI, 2004) and not only enter the new market but also compete for market share (Kaplan, at el, 2005). At Stockholm the project of exploring the application for the use of plasma as a cleaning agent was already running, and finding the patent which claimed that plasma had been used to sterilise teeth with whitening teeth as one of the side effects led to a generation of the idea of a viable business opportunity. This idea led to the development of the new strategic objectives of new product development and entering new markets and these require creative ideas, innovative thinking and R&D which are all part of the innovative process for the achievement of the objectives. In addition, innovation besides the product development also includes new processes, new marketing methods, new leadership and management styles which will have a significant impact on the implementation and management of the project. 
 Innovation should be seen as a long-term strategy for the Teeth whitening project in addition to the critical success factor of a strong R&D which helps increase the prospects of the new product development. This requires innovation as a process to be included in the organisation strategy at all levels of the Stockholm products which include; Strategic planning, Management control and operational control (Anthony, 1992), throughout the project life and these ideas should align with the vision of Stockholm (Johnson, at el, 2008).
Also, an innovative work environment promotes innovative thinking amongst the employees as well as improving relationships between the employees. (Tracey, at el, 1995). Different groups of people are involved in the project with each group or individual suggesting their views which leads to a more successful innovative process (Swan, at el, 1999).  For example, the dental scientists felt a need for more research to fully explain the product, while, some business development managers thought to market the product to be marketed as a cleaning tool.
Innovation can be used to boost the market position for the teeth whitening product, for example, regarding the consumer market, a business model can be used to coordinate with other retailers to help sell the product in other markets or to co-brand with the leaders in the teeth whitening market both of which increase the profitability of the company. They also are important for the long term survival of the product in the new market (Eveleens, 2010) as well as a strategy for a sustainable competitive advantage.
[bookmark: _Toc28724672]1.3 The Governing Steps towards Innovative Business:
The governing steps towards the innovative business at the Stockholm products includes first the idea generation and mobilization of new ideas (Hedlund, 1986). Ideas were generated from the Plasma project within the R&D and from the new ideas of plasma being used to sterilise teeth with a side effect of teeth whitening. From this idea generation, the new idea of a business opportunity was created which resulted into plans to develop a new product for the teeth whitening market.
Then the ideas generated such as the two potential markets, the barriers to market entry and licencing the plasma technology should be analysed with a major focus on their effect on the Munich gases project. This included the assessment of findings by the different managers to test the viability of these ideas in order to make the decision of whether to pursue the project or not (NooteBoom, 2001). This may also involve experimenting and testing the ideas, for example the experimentation by the research team using the pig’s teeth to test whether the exposure to plasma whitens the teeth.
Also, commercialisation as one of the steps in innovation, relates to the targeted markets in this case the professional or consumer; the marketing strategy and the licencing of the product to other companies as a long-term source of revenue. Other steps include the diffusion and implementation of the innovation strategy which are not applicable at this stage of the project because the decision about the project had not been made. In addition, there are other steps such as the human resource management, the risks and uncertainties concerning the project, the performance management, processes to be used as well as the external environment and ethical issues which are part of the strategic planning process, and they all have to be considered when making the decision (Charpie, 1967).
Furthermore, the governing steps are illustrated by The Ritz- Carlton four step innovation process which focuses on the environmental factors with an aim of promoting an innovation culture within the organisation as per the (Diagram) stated below: The environmental factors stated in the diagram not only encourages an atmosphere that empowers employees, but also strengthens employee innovation (J Timmerman, 2009)
[image: ]                                        Source: 2020 Scribd inc.

[bookmark: _Toc28724673]1.4 The Innovative Approach to Business: “Stockholm Gases” Case Study:
The diagram demonstrates how the concept of innovation should be based on a clear understanding of the vision, an evaluation of the generated ideas and incorporation of the ones chosen, and the provision of conditions for a successful implementation (Ronald White, 1987), and as well considering the environmental factors which include; inspiring vision, foster the environment, stimulate and test ideas (Veenstra, 2009).
Also, the approach can be determined by the type of innovation; such as process or service and size of the organisation (Luecke & Katz, 2003; Albury, 2005). As a process within the organisation, the approach on work force embarks on new models towards a common understanding of goals and  ideals that deploy the creativity  and the processes in the case of the whitening project, the approach of the Stockholm Gases should be based on its vision and a strategy in alignment with the vision as well as the capabilities to support the strategy (Charpie, 1967) as the key factors, but it focussed on the sector (Luecke and Katz, 2003; Albury, 2005) and the internal analysis which are not strong enough to base the decisions regarding the project. 
Based on the case study, the approach is a traditional model of innovation, which is developed within the Stockholm environment through strategic research has grown internally as well as encouraging more informal processes that encourage employee ideas and development (Stilgoe, at el, 2013). This is illustrated by the findings by the four management teams and the criticisms by the Dental scientists and some business development managers as per the case study.
Furthermore, the information illustrates an in-house R&D department which acts as the major source of information for the innovation process. For example the technological inventions of the plasma led to the generation of the strategy to manufacture the new product and enter new markets. This is then followed by market research and research by other managers of different departments from within the organisation to generate more ideas that is to be reviewed by the board in order to decide whether to proceed with the project, which describes an approach within fixed boundaries and internal R&D. 
[bookmark: _Toc28724674]2.0. The Benefits Provided by Innovation to a Business:
From the case study, the Munich Gases project is an example of a diversification strategy with the strategic objectives of new product development and new market entry, and the innovation process is used to plan the strategy, explore the market potential and decide which market to select as well as determining the model to use (Noe, at el, 2017).   For example, the statistics provided by Bernard Bing, demonstrated a gap in the market for the product and that the market is growing. However, there are strong barriers to entry such as powerful rivalry from within and substitute products (Porters five forces).Thus through innovation, there is a continuous regeneration of new ideas which needs to be assessed so that the results are used to make the decisions regarding the project (Bessant, at el, 2001). This may involve exploring each of the two markets to gather more information or using a business model to measure the performance of activities throughout the innovation process, (Bouwman, at el2008).
Also, innovation as a long-term strategy is used to identify the strategic objectives and ways of how to achieve these long-term objectives. For example the guarantee of revenue for years to come is to be achieved by the option of licencing the plasma technology to other companies such as the powerful multinational brand firms and to exit the business without additional costs. Furthermore, is the opportunity of firms looking to gain competitive advantage through access to a unique technology, which may be a source of long term revenue. Therefore, innovation is important for the survival of the Munich Gases and for a sustainable competitive advantage for the other firms through licencing (Eveleens, 2010).
In addition, an innovative place motivates the employees which help to increase their performance. This is reflected in the number of people involved in the process and their contributions, and this leads to more innovative success because human capital is the organisation’s best source of ideas. 
[bookmark: _Toc28724675]2.1 PROJECT TEAM MEMBER:
 Roles in the Teeth Whitening Project:
Maria Klaus is the marketing manager and one of the roles is to analyse the market potential and feasibility as well as promoting the product to create awareness amongst the targeted markets. Of the two markets stated in the case study, she presented her view of the consumer product having the most potential and justified her thoughts with reference to a larger world market. Secondly, is the role of reassuring the public especially the targeted market regarding the safety of plasma in their mouth through public education, and advertising the benefits of the plasma as a product for tooth whitening. The role also involves the marketing strategy to be used, the human capital required, financial resources required though all these are not described in the case study.
Stockholm products like any other business have investors such as shareholders whose aim is to maximise their returns. It is part of the marketing manager’s role to analyse both the professional and the consumer markets and understand how the innovation process can be used to create and  add value to these potential customers (Amit & Zott, 2001).
[bookmark: _Toc28724676]2.3 Individual / Organisational knowledge and Experience:
The manager is knowledgeable about the different target markets which enabled her to bring out her view of the potential market with a justification. Also, she is knowledgeable about the business model, which is based on the ideas from research for the innovation process (Noote Boom, 2001; Mulgan & Albury, 2003; Jacobs & Snijder, 2008), and how the model is to be used to influence the outcome of discussions.
The Manager’s organisational knowledge and experience relates to the business model selected because one of the aims of this model is to reflect the connections between the vision of Stockholm products, the innovation process and its management as well as identifying value creation strategies for both the target customers and the company (David J. Teece, 2010). Furthermore, the business model would be used to link the powerful multinational brand firms need for a competitive advantage which is value creation, with the idea of licencing the plasma technology to other companies to capture value (Masanell & Ricart, 2010). Also, the manager’s knowledge and experience is demonstrated in their ability to construct and select an appropriate model to generate ideas for decision making (Tidd & Bessant, 2005), and her understanding of how it would successfully influence the innovation process (Andrew et al.., 2007). An example is the consumer market as the most potential involves collaborating with the market leader in the teeth whitening company, the target customers and cooperating with other retailers to help sell the product.
[bookmark: _Toc28724677]3.0 OPEN AND CLOSED INNOVATION MODELS:
An innovation approach can be described in terms of the source of knowledge and technology, which is either external through connecting with out of boundaries sources or using already established market concepts ( Nambisan & Sawhney, 2007), or internal sources through the inbound R&D and internally generated ideas ( John C. Timmerman, 2009).
[bookmark: _Toc28724678]3.1 The Open Innovation Model:
It involves opening the process to beyond the boundaries of the organisation to have access to external knowledge and technology (Dasher, 2009), combining the external and external ideas, processes, business models, and incorporating them into the internal process of innovation (Rodet-Kroichvili, at el, 2014). Firms can use the knowledge sourced externally to improve the innovation process and generate more value for customers and for the firm itself by licencing the intellectual property rights that are not being utilised by the holder (JDebref, 2012). Through the interaction of internal and external knowledge and information, firms are able to improve the innovation process and also use the external knowledge to identify new opportunities (Chesbrough, 2006). The Innovation Tunnel as an open model stated below illustrates how combining both external and internal sources help to not only extend the internal innovation but also help to create opportunities for the internal innovation in external markets, DIAGRAM 1.
      [image: ]
Source Springer Nature Switzerland AG (2019)
The diagram outlines the open innovation model with its three forms ; the inbound which includes using the external sources of information, and the outbound which emphases on using the external trails to develop and commercialise innovation (Chesbrough and Crowther, 2006), while, the combined innovation process unites the features of  both inbound and outbound and firms coming together to use these features so as to develop new knowledge and ideas (Gassman & Enkel, 2004).
[bookmark: _Toc28724679]3.2 Application to the Teeth Whitening Project:
The application of this model is analysed using the three different forms of open innovation. The inbound is only possible when the Stockholm gases agree to use external technology and integrate it with its own plasma technology to be used in the manufacture of the new product. It may be used for defensive purposes such as reducing the costs involved in manufacturing the product and the uncertainty connected with the use of the product (Brant &Lohse, 2014).
Under the outbound open innovation, the Stockholm will be able to out-licence its plasma technology to other firms such as the powerful multinational brand firms who as per the case study are searching for a unique technology to be used as a core competence. Also, this can be used by cooperating with competitors with substitute products such as Colgate-Palmolive, Protector and Gamble, to help in licencing the technology since these are already established in the market and are well versed with the rules and regulations. In addition, there are safety issues attached to the use of Plasma in the mouth for which the public need the assurance. The external pathway will be used to not only develop and commercialise the internal innovation but also obtain the required regulatory approvals (Shan, 1990).
The combined inbound and outbound process can be applied when the Stockholm decides to integrate with other firms in form of a joint venture for offensive reasons. It will be able to develop its innovation process by working with the external innovators and use the integrated knowledge to apply it into the new product development without sharing the internal resources and expertise (Gassman & Enkel, 2004). Also, the new external innovations and knowledge can be used to gain a competitive advantage (Van De Vrand et al.2009). Finally, the Stockholm gases can use the informal bilateral collaboration or Network or Innovation ecosystems under the open innovation system while retaining its knowledge as a way of protecting its process (William & De Meyer, 2012).
[bookmark: _Toc28724680]3.3 The Closed Innovation Model:
It involves doing all things to do with the innovation process and the management of the process from design to marketing is internal, which enables it to control its resources and technology developed within the boundaries of the firm (Debref, 2012). Moreover, the process is based on  the R&D in-house to engage employees as a major resource of innovative thinking through generation of ideas and employee participation (Veenstra, 2009). In addition, the innovations are developed in defined boundaries with the resources such as intellectual property and technology processes controlled internally. 
Significant technological innovations are based on the internal R&D and so firms invest huge sums on this department to both generate and develop the new ideas (Chesbrough and Crowther, 2006).    The coordination from the R&D with the other departments within the organisation to the market is illustrated by the DIAGRAM stated below:  
Close innovation system everything done inside the firm. 
[image: ]
Source: Richard B. Dasher
  Application to the Whitening Project:
Based on the innovation approach discussed in this report, the closed system model is already being used in the project as the innovation is developed within the boundaries of the Stockholm gases environment (Stilgoe, at el, 2013) and  R&D is the most important source of information used in the house. The innovation process is seen as a long-term strategy while the R&D helps to increase the prospects of future development. 
[bookmark: _Toc28724681]4.0 Model to Recommend:
The recommendation is based on the benefits of each model to the project. Since the open innovation involves the information, knowledge and ideas of  internal and external sources for the innovation process (Chesbrough, 2003), these can be used in the benchmarking process to generate new ideas that can be applied in the development of the plasma technology and to monitor the progress of the innovation process (Debref,  2012.). However, even the internally grown generation can use the strategic R&D or internal processes for benchmarking, for example there are 100 projects running in the research department at Stockholm gases as per the case study, and the innovation process used in one of the most successful projects can be used for benchmarking to the process used in the current project.
Also, the open innovation model is long term and therefore used for future development as per the Ritz-Carlton’s model which includes “the environmental factors of Inspiring Vision and Encouraging Risk taking” (Shulman, 2009).  However, the case study involves evaluating ideas that can lead to creative thinking and to be able to decide about the project, and through the integrated R&D, the Stockholm gases can have access to a well-established process of innovation appropriate to the plasma project which it can incorporate in its processes as a core competency for the new product.
Furthermore, the open innovation combines both the internal and external sources benefits with the benefit of being able to recognise new opportunities as a result of the inflow of knowledge (El Elj, 2012). This is justified by the patent submitted by the University of Southern California to the Stockholm gases concerning the plasma from which they identified the opportunity of the Munich gases project.
However, the open innovation can carry risks which may negatively impact both the innovation of the project and the development of the new product course. (Chesbrough and Appleyard, 2007).  This may happen where the internal technologies are complex or where there are issues in the integration of the external and internal processes (Pan, at el, 2001). One of the prior conditions for opening to the external sources is secure internal innovation structures and processes, which enable a successful amalgamation and utilisation of the external knowledge (Gassmann and Enkel, 2004). In addition, Stockholm may have a unique innovation culture leading to technological improvements which is a core competency for this firm, whereby, it requires protecting its Intellectual Property Rights (IPRS) and innovation process against imitation. 
I recommend that the closed model be used because of the protection of its intellectual property and R&D which the closed innovation guarantees because it is an internal process. Also, the current approach used by the Stockholm gases is a closed one as per the internal R&D as well as internal reports from the managers on which the decision to go ahead with the project is to be based. The strategy of diversification in itself is risky and costly because it involves new product in a new market, I believe the board may not be ready to incur all the costs attached to an uncertain product in a lucrative and growing market that is difficult to enter, which may be the case to an open innovation through high costs for use of licences and collaborating as well as networking the intellectual property and R&D.
In addition, there is the opportunity of licencing to other firms the plasma technology as a source of revenue for years to come and be able to exit at that stage, which implies a short term strategy, so continuing with the current closed innovation model would be appropriate should the project go ahead. Also, considering the risk attached to the plasma agent as to whether it is safe to be used because it was tested on pig’s teeth, I agree with the Dental scientists who suggested a need for more research to fully explain the product. The current closed system involving the strong R&D should be used to research and generate new ideas and knowledge about the product.


[bookmark: _Toc28724682]4.1 RECOMMENDATION WHETHER MUNICH GASES SHOULD INVEST THE £10 MILLION:
The decision should be taken by considering the Stockholm’s vision and its future strategic plan. Innovation is a long-term process and the achievement of long term objectives will be based on linking the strategic planning to the operational planning. This will involve setting the targets and goals that are in line with the vision and also help to achieve the strategic aims of Stockholm. The board should also ensure that the project management controls are in place to monitor and control the use of the resources to ensure it is fully utilised for the achievement of the strategic goals (Brown, 1994).
Also, the investment decision should involve a cost benefit analysis which includes all the costs concerning the project and the extra training needed by staff, recruitment of skilled staff as well as the extra resources that may be required (Charpie, 1967). It also means analysing the Return on Investment (ROI), (Damodaran, 2007) and the Net Present Value (NPV) of the project as well as other investment appraisal techniques that are relevant to the project to provide a broader base for making the decision (Arnold, 2014). However, it is not possible to calculate them because the case study does not provide enough information.
The safety related issue as to whether the plasma is chemically safe to use as the testing was done on the pig’s teeth should also be considered in the appraisal. It requires a risk assessment as well as a quantitative risk analysis because if the competitors develop their R&D to develop plasma for their products the Munich Gases may be outcompeted or they can use the safety issue of using plasma as whitening agent to act as a barrier to entering the market (Church and Miller, 2007).
Furthermore, an analysis should be carried out on the risks attached to the decision to manufacture the plasma technique and the results of this risk analysis to be included in the investment appraisal calculations to make sure that risks are incorporated in the decision making process. In addition, the competitor actions towards the new technology should also be considered because the public needs to be assured about the safety of the new product which involves costs for training staff to create awareness and programs concerning the safety of the plasma as an agent for whitening teeth. All these costs should be included in both the budget and the investment appraisal and an assessment made to determine whether the project is viable. 
I recommend the investment to be accepted basing the decision on the points stated above. First is the investment appraisal, the project should be accepted if the calculated ROI and NPV of the project are positive. Also, if the licencing of the technology with the patent rights as well as obtaining a royalty from this licencing fee by the Munich gases is successful as this means that no more extra budget will need to be allocated to incur costs. Furthermore, is the safety issue and the ethical consequences attached as to whether the board is fully convinced that all the safety regulations have been followed. Finally, is the result of the cost benefit analysis of the project where the benefits of the investment are compared to the costs attached and the project is chosen if the benefits outweigh the costs.
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