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[bookmark: _Toc26877038]Introduction
Business organisations try to do innovations in their project for improving their competitive position in the industry. Innovation can be done by launching new products or it can also be done by adding new features to the existing products. Stockholm Gases is a reputed gas company that delivers liquid oxygen for the health care organisations of Sweden. The company also supplies carbon-dye-oxide to various beverages companies. It is a large company employing almost 32000 people and it operates in more than 70 countries. The sales revenue of the company in the last year was £12.1 billion. 
The company now wants to undertake a teeth whitening project by developing a new teeth whitening scrub based on plasma. The R&D budget of the company was £100 million. The company wants to invest 10 % of this budget in the teeth whitening project. However, the managers of the company are quite confused in this matter that if they could invest a huge amount of money in this project or not. For this, the managers and directors of the company want to analyse the success probability of this project. The study aims at analysing different aspects of the project based on different types of innovation model so that it can be decided if the company can invest such a huge amount of money in the teeth whitening project.
[bookmark: _Toc26877039]The approach of Stockholm Gases’ to innovation 
Stockholm Gas is one of the most popular wholesalers of gas in Sweden. This company has taken different types of approach to innovating new products. This company offers storage as well as the distribution of natural gases to restaurants, gas stations and households in Sweden. Apart from this, it also supplies Carbon di Oxide gas to the beverage and drink industry and Oxygen gas to the market of healthcare in Sweden (stockholmgas.se, 2019). It has been reported by Stockholm Gas Company that it has taken an approach to start a new innovative project that is Teeth whitening. Among all the approaches, this project of teeth whitening is a unique and beneficial approach that has been taken by this company.
They have initiated more than one hundred projects, and that is going well within R and D. Among these projects, one particular project is a very effective approach that has been taken already by it. This approach is the application of a cleaning agent that is Plasma. It has been notified in many researches that Plasma can be used as an active cleaning agent. As per the statement of Borgonhoni et al. (2015, p.192), Plasma acts as an ionised gas and it can conduct electricity as well as can absorb electrical energy that can be got from any electrical supply.  The temperature of a gas can be increased as a result of absorbing any electrical energy, and in this state, the ions present in this gas start to vibrate faster. As a result of faster vibrating, the ions can scrub a surface. Many organisations have used this characteristic of Plasma for different purposes. These cleaning characteristics of Plasma can be used as a teeth product, and many organisations can take new approaches of new projects by using this project (Maloney et al., 2018, p.26). In recent years, Stockholm Gas has made a decision to use this characteristic of Plasma in their new project of teeth whitening. The University of Southern California has submitted a patent in which it has been stated that the ionised feature of Plasma had been utilised for sterilizing teeth. This patent has also claimed that there is a side effect of sterilising teeth using Plasma, and that is teeth whitening. This company has found this particular patent and has identified its importance. As per my view, Stockholm Gas has taken the approach to use this effect of Plasma in their new innovation. The researcher teams and the scientists have been intrigued by this patent that this particular idea can be a business opportunity for many innovative organisations. Almost £1 million budget and twelve months have been given to this team in order to implement this idea in the business process.
After twelve months, the research and development manager of Stockholm Gas has stated that the research team of this company has shown different dramatic changes by using Plasma in the teeth of Pig. They have shown that the discoloured yellow teeth of pig have changed to a white shade after using this particular product. The First step in this approach is this specific experiment. According to my thinking, this experiment can help the management team of this company to process their project works positively.
After this experiment, the manager of product development of this company has produced some statistics in order to demonstrate the gaps and needs for a simple product of teeth whitening in the Sweden market. As per the findings of this manager, there are different products of teeth available in the market of Sweden, but these products can only give the benefits like whiter teeth, healthier gums and fresher breath. They have realised that it is difficult to enter this market because there is a high-level competition. There are many popular multinational companies operate their business of tooth products. As per my view, this current situation of the market can be a barrier to this company to start their business of new innovative products. The managers of market research in this company have realised that they need to take more new initiative such as modern technology licensing that can help to be advantageous to operate a business in this market successfully.
The licensing manager of Stockholm gas has identified and explained the particular way through which this company can be able to gain revenue from its implemented technology of Plasma by licensing this with another company. Plasma can be integrated into a new end product by this licensing. This step in the project approach can help the company to be stable in this particular stage without investing any additional cost. This also can give the guarantee of revenue for the next few years.
The marketing manager of this company has stated that they have set a particular business model in order to get business success from the use of Plasma (stockholmgas.se, 2019). The marketing manager has also identified that this consumer product has also offered the most potential result. It has also been determined that this particular product can be used in different purposes of cleaning. Therefore, Plasma can be a possible business opportunity for many companies.
Different steps that have been followed by the managers of Stockholm Gas company are efficient as well as the potential for taking an approach to Plasma product innovation. After the decision making of using the Plasma product in their business process, they also have realised and identified some issues that need to be overcome. As per my view, more modern and integrated technologies are required to be applied in this project in order to get advantages for the operating business process within a high-level competitive market in Sweden. The particular approach taken by Stockholm gas can help to gain much revenue from this business. They have also realised that Plasma can be used to make many new products apart from a toothbrush, and it can provide potential and valid business opportunity to them (Tadros et al. 2018, p.531).  
[bookmark: _Toc26877040]Role of the product development manager and his team in the teeth whitening project considering their individual and organisational knowledge
The main aim of the teeth whitening project is to use plasma as a cleaning agent for the teeth. Plasma is an ionised gas that has the capability of catching energy from the electric supply. When the gas absorbs electricity, its temperature increases and the ions start to vibrate (Chen et al. 2015, p. 228). As a result of it, plasma works like a scrub for the teeth and the surface of the teeth becomes clean. Therefore, it can be said that it is a great idea to use plasma as a teeth whitening agent. 
However, the marketing manager, project leader, finance manager and other professionals have pointed out some drawbacks and benefits of the project. Considering the views of the managers associated with this project, roles and responsibilities need to be delegated to the project team members so that the project can be completed successfully. 
As per the viewpoint of Muller and Turner (2017, p.66), tasks need to be delegated among team members based on their ability, knowledge and experience and this can ensure project success. The product development manager of Stockholm Gases has found that there are no such teeth whitening product in the market that can work as their new product. 
The project leader also has shown that the newly developed teeth whitening product is working fine in whitening animal teeth. Along with that, the marketing manager of the teeth whitening project thinks that the product will be accepted widely by the consumers. However, Bernard Bing, the product development manager also has identified that the multinational companies like Colgate-Palmolive and Procter and Gamble produce toothpaste with additional features like fresher breath, tooth whitening, prevention of tooth decay and many others. Therefore, it is not easy for Stockholm Gases to market their new product easily in such a competitive market. 
Based on these observations, the product development manager has decided to produce a small amount of this product for analysing its acceptability of the product. The project development manager of the company is highly experienced in market research and therefore, it can be said that his views accurate and his decision is wise enough. This decision can help the company to avoid a huge amount of business loss.  For developing the product in a small amount, the product team needs to use the resources carefully for reducing wastage. Along with that, as this kind of product has not been undertaken previously, the product development manager took initiatives for organising training sessions for the project team so that they could be provided training regarding the use of plasma in the teeth scrub. 
Moreover, plasma is a gas that absorbs electricity and therefore, there remain chances of accidents during product development if the gas is not handled safely (Chen et al. 2015, p. 228). This is the reason that the product development manager needs to develop specific safety policies for this project and the production department needs to be made aware of the new WHS policies for the project. In addition to that, the activities of the product developing team needs to be monitored properly for identifying any types of risks associated with rough handling of plasma and other materials used for production purpose. These initiatives can help to avoid accidents during product development. 
According to Harrison and Lock, (2017, p.8), the quality of team performance largely depends on the efficiency and skills of all team members. This is the reason that team members need to be chosen carefully for an innovative project and this can ensure the success of this project (Harrison and Lock, 2017, p.8). Therefore, it can be said that it is the responsibility of the product development leader to choose senior employees in the team of developing the new teeth-scrub using plasma. The members of the product development team in this project need to be experienced enough to maintain the quality standards of the new product. Bernard Bing is working for many years in this company as a product development manager and he has accurate knowledge regarding the abilities and knowledge of all his team members. Therefore, it can be expected that he can perform his role efficiently in this context. 
Along with that, each member of the product developing team needs to be provided detailed instruction regarding the usage of resources in this project. Moreover, the timeline for each activity related to new product development needs to be clarified to the team. As per the viewpoint of Murray and Lourens (2016, p.263), the members of project management team needs to have a clear idea of their individual role and responsibilities so that they can perform their tasks effectively and the project can be completed successfully. Considering this view, the product development manager, Bernard Bing might organise a meeting with his project developing the team for discussing their individual roles and responsibilities in the teeth whitening project.  This can help the team members to understand their individual roles and responsibilities properly. Bernard Bing is managing the team for many years and he is capable enough to manage the performance of the product developing team effectively well. Therefore, it can be said that he can perform his roles effectively in this project also. 
Along with that, team conflict can be a major issue in the successful completion of the new product development project (Young, 2016, p.88). The product development team have members from different professional and cultural backgrounds. Therefore, there are high chances of team conflicts. It is the responsibility of Bernard Bing to maintain effective communication with the team for solving work-related issues and team conflicts. The manager needs to inspire the team members properly so that they can perform their tasks effectively. 
In addition to that, it is essential to test the quality of a new product after its development so that its acceptability in the market can be analysed. Bernard Bing also needs to test the new teeth whitening product properly after its development for ensuring that the newly developed product meets all the predefined quality standard of the product. In this context, if the manager finds any faults in the new product, the product needs to be developed again. 
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Explanation of open model 
In the present case study, it can be seen that the Stockholm Gases organization is working on producing a teeth whitening product by using plasma gas as a scrubbing agent. The organization has developed a research and development team in order to carry out their research and the team members have researched the produced product on the teeth of pigs as human teeth are not allowed. The research project can be based on two kinds of models for innovation. In this segment one open model can be explained and that can be aligned to the current situation of the organization.
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Figure 1: an open model for innovation
(Source: iccwbo.be)
The innovation model is very useful for the current situation of the organization. As the model suggests a proper balance of knowledge outflow and inflow can help the business to get more innovative with advancements of the time. In this model, it is important to consider that the organization needs to involve their external stakeholders such as Munich Gases and needs to take their opinion as well. This model is not restricted to private organizations, it can be applied anywhere from small organizations to larger ones (Clauss, 2017, p.485). The model also states that any business organization needs to take feedback from variable sources irrespective of their sizes. As per the comments of Dereli (2015, p.1369) this model also emphasizes generating a healthier relationship between the manufacturer and customers. The model also states that the management associated with reserving intellectual property can stand by in order to extract more amount of knowledge from outside bodies associated with the business.
According to França et al. (2017, p.160) there are three kinds of the open model such as outbound, inbound and coupled. These are mentioned below in brief - 
Alignment 
It can be noticed here, the organization is unsure about the success of the new product and they are experimenting with the product. The investors such as Munich Gases are also skeptical about investing a large amount of money in the project. Some amount of success during the initial stages has helped Stockholm Gases in order to gain confidence in carrying out the research.
Inbound 
This approach can be utilized by the organization as they can seek help from outside sources in order to install advanced technology required to guarantee the success of the teeth whitener.
Coupled 
This model is the amalgamation of the outbound and inbound model. In this model, it is said that the organization can work on the project with other sources integrally rather than seeking help from them.
Outbound 
As per the comments of Hinterhuber and Liozu (2017, p.15) this model explains that the organization must seek help from outside bodies entirely instead of developing new research centers within the organization.
Explanation of closed model
According to Kuncoro and Suriani (2018, p.190) this kind of model has been first applied by the US and some European countries are starting to apply the model as well. According to the model, the business organization needs to invent its own inventories and technological harms in order to bring more amount of innovation in the business process. According to this model, inbuilt farms can help the organization bring more innovation in order to sustain in the competitive field of development (Piperopoulos, 2016, p.60). 
According to Örnek and Ayas (2015, p.1390) the model has been developed in order to dissolve the tension between development and research team. The model clarifies the complicated relationship between the development and research team and it helps to create a stronger bond between the departments.
As per the comments of Noe et al. (2017, p.69) the model states that it is important to create a buffering team in order to stabilize the relationship between these two teams. The team can help the organization in order to bridge the communication gap between the two teams. The organizations associated with the greater amount of technological improvements can apply this model as smoother communication can help them to bring more innovation in.
Alignment 
In the current context, the organization can apply this method as well. According to this model, it is important for business organizations to create their own development and research team instead of taking help from outside sources. It has been seen in many instances that the Stockholm Gases organization has issues regarding conflicts of interests between development and research team. This model can help the organizational management team to create a buffering squad. This team can take down the extra amount of burden from the development and research team (Prajogo and Oke, 2016, p.990). In this model, Stockholm Gases can spend their entire amount of money on making their own development and research team for the teeth whitener making project.
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According to my, Stockholm Gases needs to concentrate more on the open model for bringing more amount of innovation in the new product development. The main reason for choosing this model for the organization is that the companies from other European countries like Germany are interested in the organization in order to invest in the new product development. Chemical organizations like Munich Gases are very keen on making a huge amount of investments in the project (Yashkova et al. 2016, p.4656). These investments can help the organization not only in getting investments, but the organization can also enjoy the value of globalization as well. The developed products can get global recognition as a result of that.
I would like to recommend the open model as the closed model concentrates more on making own development and research team. This is a good approach but it requires lots of money and the organization can also have the chance of getting failed during the project. It can also harm the organization economically as the recognition of the new product may be delayed due to closed barriers (Caputo et al. 2016, p.1812).
An open model for innovation can help the organization in order to get more amounts of external stakeholders such as big investors from other continents as well. The product developed here has not been used by any country before. According to Yun (2015, p.17) the product is getting producers by using plasma gas as a cleansing agent. The substance needs advanced technologies to get built and that can only be possible for the organization after they get aided from German international chemical plant Munich Gases. The organization can invest their own budget of 10 million pounds in the marketing and sales department (Freel and Robson, 2017, p.590).
According to Hossain and Kauranen (2016, p.70) this investment due to the open model can help the organization to compete with other rival companies such as Colgate, Gambler, and Procter. According to me, it is due to the facts that those organizations make kinds of toothpaste just on the basis of healthier gums and fresher breath. Production of this teeth whitener can help the organization in terms of profit-making.
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It is important for Munich gases to understand the importance of investing a huge amount of money in the development of the new product. Although, the development is in its initial stages and the Stockholm organization haws just experimented with the product on the teeth of pigs, the organization has shown a lot of potential in previous products and Munich Gases can trust them as well. Most of the important managers associated with the development process have shown their interests in production. The organization needs a huge amount of investments before producing the product at the industrial level. The organization needs the help of plasma technology in order to make the product and it is quite expensive. The organization does not possess such an amount of money at present.
There are other satisfactory reasons for the organization in order to invest in the project as the organizational management team is interested in giving the full control of production by applying open innovation policy. This means that although the license is going to be handed to the parent company, other organizations can have their own amount of share in the annual revenue. 
This open innovation model is going to help both the organization as the annual profit can be shared equally among them. Munich organization can also open their own development and research teams in their own country and that can help the business to get more amount of global recognition. It can be observed from the research results of the organization that the scientists need more amount of time in order to come to a conclusion about the utility of the product. This research process is not possible without a greater amount of funding from outside investors such as Munich Gases.
The organization can also attract other investors of their own country as well in order to develop the products in Germany. Some of the managers related to marketing are not sure about launching the product as a teeth whitener and they are focusing on the product to be marketed as a cleanser. This critical thinking can only be removed after the investments coming from Munich. This investment can clarify the amount of doubt residing inside the minds of the development managers associated with the organization.
The organization can market the new product in both forms such as large plasma cylinders and micro cylinders. The micro cylinder can be marketed to the segments of common people and the dentists can buy the bigger plasma cylinders in order to serve the patients dealing with dental issues. All of these development and research program investments from other organizations.
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Business organisations need to make innovations frequently for coping up with the changes of the market requirements. The study aimed at evaluating the effectiveness of the innovation of Stockholm Gases in developing their new teeth whitening product. The management team of the company identifies different strengths and weaknesses of the new product and based on these observations, they were thinking to invest £ 1 million to teeth whitening project for improving their competitive position in the industry. The product development manager, Bernard Bing identified some challenges in launching their new products in the highly competitive market of toothpaste and scrubs. 
The study critically evaluates the innovative idea of the company to use plasma as a cleaning agent for teeth. Along with that, considering the views of different members in the management team, the study describes the role of product development manager in this project. Along with that, different models of innovation have been critically analysed for realising the viability of the teeth whitening project. By analysing the innovation model, it can be said that if the company follow the closed model of innovation, there remain high chances of business loss as there are other tough competitors of the company in the market of toothpaste and tooth-scrub. Considering the open model of innovation it can be said that the company needs to accept the contributions of other companies for doing this project. 
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