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[bookmark: _Toc27335587]1.0 Introduction
The following research is a case study done on Stockholm Products’ new cutting edge tool designed for cleaning purposes. Stockholm Products is a Swiss company which primarily works on products belonging to the oil and gas industry. The company also has a side business of supplying liquefied gases to the health market which is where their new product comes in. The scope of product is yet to be decided as the product can either be used as a general purpose cleaning tool or have a narrowed down scope where its use will be reduced to a teeth whitening agent for dental hygiene purposes. The case study discusses a variety of theoretical approaches for helping Stockholm Products decide how they want to proceed with their product. Firstly, a brief overview of the company is provided. After that, Stockholm Products’ unique approach of using ionised gas to vibrate dirt particles off in a fashion similar to normal everyday scrubbing on a macro level. The magnitude of the groundbreaking work of using plasma is thoroughly discussed. 
The role of management in leading projects which heavily revolve around teamwork have also been touched upon. This included various types of technical terms which are associated with management work. These include Research and Development leader, Product development leader, licensing manager and Marketing manager. Furthermore an appropriate model of innovation has also been recommended based on the merits of two distinct types of innovation models. These are namely close innovation model and open innovation model. Based on the points discussed above and made, appropriate recommendations have also been made for investing in the cleaning product which utilizes ionized plasma gas.



[bookmark: _Toc27335588]2.0 Stockholm Gases approach to innovation
[bookmark: _Toc27335589]2.1 Company overview
Stockholm products is the industrial gas company based in Sweden. Stockholm has vast history of supplying carbon dioxide gas to the companies deal with production and manufacturing of drinks and beverages. Moreover, it also supply liquid oxygen to the health care markets as well. Stockholm is operating in Sweden since past 80 years and it has managed to expand its business 70 countries worldwide. The successful and innovative R&D practices of Stockholm has helped the company to create and maintain the strong market position in industrial gas sector. Annual sales of Stockholm Company is estimated to be £12.1 billion along with the annual budget of £100 million for R&D. 
[bookmark: _Toc27335590]2.2 Innovation idea
The term innovation is considered as the process that includes identification of unique idea and transforming it into the form of creative process, product or services that can create value and competitive advantage for organisation (Tidd, 2001). Moreover, Ducker (2014) describes innovation as act that can provide new resources along with a new capacity to create wealth. Generally, innovative ideas are considered as the product of creative thinking and can be effective in business if organisations have ability to embrace new changes and resources transform the idea into excellent business opportunity (Trott, 2008). Similarly, Cook (2016) states that strong brainstorming can generate the highly effective and greater number of creative ideas. Furthermore, Dawson and Andriopoulos (2014) highlights that there are many ways that can help person to generate creative ideas however, identification of valuable and realisable idea is the most difficult part of creativity.
 Increased market competition, financial constraints, economic variations, strict regulations and customer expectations are some major source that urge organisations to incorporate new innovative ideas in their business (West and Bogers, 2014). Generally, customers are considered as the most significant asset because they help organisations to survive smoothly in highly competitive market (Tam, 2011). Similarly, to meet the customer expectations and increase the productivity of organisation Stockholm Company has presented the innovative idea of inventing a new product for teeth whitening market. 
R&D centre of Stockholm is considered to be highly innovative and successful department of the company where usually hundreds of projects are running at a time. Amongst these projects running at R&D the use of plasma as a cleaning agent was explored by the research team of Stockholm. Plasma is considered as the ionised gas that is capable of conducting and absorbing energy with the help of electric supply (Lee et al, 2010). When ionised gas absorbs electrical energy it gradually increases the temperature of plasma that makes molecules vibrate at faster rate and can use to scrub the surface (Morozov, 2012). This pattern was observed by the R&D team of Stockholm that plasma can be used as the teeth whitening agent. Similarly, According to the Nam et al (2015) it states that tooth bleaching along with plasma has greater efficacy in providing teeth brightness and plasma cannot cause in thermal damage as compared to conventional light source. Moreover, Stockholm Company also derived from the patent submitted by University of Southern California that plasma has been used for sterilising teeth it was deduced that it can be used as a teeth whitening agent. Therefore, Stockholm decided to setup the team of scientist and researchers to explore this innovative idea further and check that whether this idea is feasible business opportunity for Stockholm or not. 
Innovative idea of Stockholm of presenting Plasma as their new teeth whitening product can be supported with the Schumpeter theory. Schumpeter theory of innovation states that innovation means changing the way transportation, production and production of new products (Sledzik, 2013; Toivonen and Tuominen, 2009). Furthermore, Schumpeter highlighted that Innovation do not solely refers to new invention rather it emphasis on commercial implementation of new methods and approaches.
Exploring, planning and testing of new innovative ideas is quite significant because it is not necessary that highly creative idea will surely bring success and stability for business (Brunswicker and Van de Vrande, 2014). Moreover, detail research and planning over exit opportunities, finances, current market trends, suppliers and customers demands is necessary before implementing any new innovative idea in business and most significantly identification of driver that caused the organisation to incorporate the new business idea (Tang, 2016). The Stockholm’s innovative idea of inventing plasma as teeth whitening agent was drive because they wanted to step in new market and wanted to diversify the range of their products. Moreover, there idea of using plasma as a teeth whitening agent can give them competitive advantage to compete against Procter & Gamble and Colgate-Palmolive in terms of unique technology (Hazen and Byrd, 2012). 
Furthermore, there are two classes of innovation that triggers the innovation named as knowledge Push and need pull. Knowledge push is triggered when new ideas and opportunities explored through research (Godin and Lane, 2013). However, need pull class of innovation specifies that needs of innovation is triggered when certain business need is required to be fulfilled and someone came up with the creative idea to fulfil that need (Di Stefano et al, 2012). Therefore, it can be analysed that need of new teethe whitening product development by Stockholm company was triggered by the knowledge push because R&D department of the Company explored the effect of Plasma as a whitening agent through research patent submitted by University of South California. 
  Generally, there are three different types of innovation named as process, product and service innovation (Gunday et al, 2011). Stockholm Company has adopted the product innovation approach as they are bringing the plasma, teeth whitening agent, as new product in market. Generally, product innovation can be of three kinds such as integrating the new innovative feature in existing product, enhancing the performance of existing product and development of whole new product (Evanschitzy et al, 2012). As Stockholm Company wants to enter the new market therefore development of new product will be the most beneficial approach for them because existing products of Stockholm are limited to supply of carbon dioxide and liquid oxygen gas. Furthermore, Stockholm currently in the phase of scanning their innovative idea and testing whether it can be turned into effective business opportunities or not. Therefore, Stockholm Company created a team of researchers and scientist to conduct idea screening process in order to analyse that presented innovative idea fits with resource, finance, people, structure, market and policy of organisation. Moreover, screening of innovative idea process can help organisation to identify the risks associated with idea, potential competitors, Chances of sustainability, external uncertainties and potential of idea to generate revenue (Magnusson et al, 2014). 
Not every organisation possesses the capability to adopt the new changes quickly (Trott, 2008). Generally, organisations that are flexible, flatter in structure, supports the concept of incremental improvement, conducts of patience with failure and Advocates R&D development can easily welcome the new innovations efficiently (Cook, 2016). Moreover, Stockholm also have the successful R&D department that continuously engage themselves in a process to explore new innovative and creative ideas (Leiponen, 2012). R&D department helps organisation to build competitive advantage to become the leader of the market and enhance a unique selling point (USP) to gradually increase the income (Takalo et al, 2013). Moreover, it can be analysing that Stockholm Company is flexible in nature because company is ready to embrace new innovation and step in new market if the idea is feasible and transformable into excellent business opportunity.


[bookmark: _Toc27335591]3.0 Role of Management team in project
After exploring the innovative idea through R&D of developing the teeth whitening tool with the help of plasma Stockholm designed the team of R&D project leaders, licensing manager, marketing manager and product development manager to check Whether the idea is feasible for business opportunity or not. The team was allocated with the time period of 12 months along with the budget of £1million and they were asked to present their findings after twelve months in order to present idea in front of members and request for investment.  Therefore, roles of team member in plasma cleaning project and their finding has been described as follows:
[bookmark: _Toc27335592]3.1 R&D Project Leader
Michael Glass R&D project leader of Stockholm conducted the experiment to deduced the findings and examine the impact of plasma as the teeth whitening agent. Michael tested the plasma product developed by research team on Pigs teeth because in Stockholm experimentation on humans are not allowed. Michael Glass explored some highly dynamic outcomes of experiment that specified that ionised plasma actually possess the capability to work as teeth whitening agent. In the outcome of experiment yellowish coloured teeth of Pig were visibly changes in shade of White. The experiment done by R&D leader of Stockholm helped the company to get assured regarding the validity of plasma as the innovative tool. This approach of R&D project leader of Stockholm implies their professional experience of handling the idea because in situation like where new product is needs to be developed it is necessary to test it practically to ensure about its validity (Olsson et al, 2013). 
In development of teeth whitening product Plasma is the key ingredient that is adding innovation to new product of Stockholm therefore, practical testing of Plasma was mandatory before continuing with the further process. According to the study conducted by Gritzo et al (2017) states that in organisations R&D is considered as the key source of value generation and experienced R&D leaders can help organisation to grow successfully. Moreover, in innovation, thinking and approach of R&D leaders holds great significance especially when organisation is highly dependent on R&D department for new innovative ideas in order create value in business. R&D leaders should flexible towards innovation and possess the ability to find something valuable in innovative idea (Denti, 2013). 
[bookmark: _Toc27335593]3.2 Product Development Manager
Bernard Bing product development manager of Stockholm Company conducted the market analysis and produced some statistics that demonstrated that there is market gap exist that can be filled by the teeth whitening product effectively. Previously, in market there were products like toothpaste and liquids for teeth whitening and then products started to come in a markets with additional benefits like whiter teeth, breath freshener and healthier gums. Therefore, Bernard Bing suggested that it is highly profitable, remunerative and growing market that can be considered as the excellent business opportunity for Stockholm. However, product development manager also analysed after conducting the market survey that entry in utility market would not be easy due to the strong presence of competitors like Procter & gamble and Colgate-Palmolive that are running successfully worldwide and are significant vendors of teeth whitening products (Steiner, 2013). 
Before launching any new product in market detail market and industry is necessary to evaluate market position and potential competitors that can be a threat for new product (Maurice, 2013). Furthermore, in order to examine that proposed innovative idea is viable business opportunity it needs to be evaluated against current market dynamics like existing competitors, market share, current trends and technologies (Hussain and Rashidi, 2017). Furthermore, product development manager also presented the solution to compete in utility sector with Procter & Gamble and Colgate-Palmolive that utilisation and access of unique technology can provide a competing opportunity for Stockholm because most of the multinational brand management companies look for unique technology as a competitive advantage. Therefore, approach of Bernard Bing as the product development manager was quite accurate to analyse the market in advance. However, it could have been more efficient if the technologies used by Procter & Gamble and Colgate-Palmolive also has been presented in the meeting and compared with plasma technology. It would have helped board of members in decision making process.
From the analysis and findings of product development manager some dental scientists present in a meeting felt that idea regarding product is still vague and it needs more research. Furthermore, other fellow product development managers of Bernard Bing thought that product proposed by Stockholm Company should be marketed as the cleaning tool because it was the sole purpose of the product and should not be mixed with the other teeth whitening agents. Moreover, product development manager of Stockholm demonstrated the sense of White hat thinking of innovation that specifies the identification of gaps and analysing the current marketing trends by evaluating the available data (Abdi et al, 2011).

[bookmark: _Toc27335594]3.3 Licensing Manager
Stefan Boch, the licensing manager of Stockholm Company, presented the idea that plasma technology explored by R&D department Stockholm should be licensed to other companies and generate the revenue by selling the idea. Licensing manager emphasised that Stockholm should not continue with the presented idea of development of teeth whitening product with plasma further and earn revenue by licensing the technology to other companies. From the idea presented by licensing manager it can be analysed that during the 12 periods of scanning of idea Stefan Boch has deduced some potential risks or uncertainties associated with the idea therefore, Stefan Boch urged to exit at initial stage (Chou and Chou, 2011). 
However, it is a true fact the technology licensing can help organisation generate greater revenue but it can be turn into disadvantage for licensor if licensee turns into competitor by using effective marketing strategies and using innovative idea more efficiently that owner (Nell and Lichtenthaler, 2011). Moreover. Licensor might get highly depended on licensee to generate the revenue and profits (Abbas, 2013). Stefan Boch, thinking towards innovation can be considered as the black hat thinking that focuses more negative aspects and risks associated with innovative ideas (Abdi et al, 2011). From the perspective of licensing manager the presented idea of licensing technology cannot be considered as completely wrong because Stefan Boch might have given the idea with the thought that the way licensing can help Stockholm Company to generate the revenue and prevent from baring additional costs.
[bookmark: _Toc27335595]3.4 Marketing Manager
During meeting of two hours one key issue highly dominated the meeting that which business model should be used by Stockholm to launch the teeth whitening products. Some suggested that Business to business models should be used by targeting the professional market such as dentist by supplying them with large cylinders of plasma in their clinics and hospitals. However, some presented the idea of using business to consumer model by selling teeth whitening product directly to general public. Therefore, marketing manager of Stockholm Company, Maria Klaus, presented the point of view regarding business model that Stockholm should adopt the business consumer model because Maria can predict the possibility of every household using small plasma tooth brush in their bathroom all around the world. 
Moreover, by targeting the professionals at initial might be risky if dentist do not prefer to experiment with new technology on their patients and might reunite against innovation (Amit and Zott, 2012). Small plasma tooth brushes would be easier to sell among the consumer through FMCG stores or utility stores. Moreover, effective marketing strategies would be enough to grab the consumer’s attention and familiarise them with the product. However, for selling cylinders to dentist many seminars and conferences would be require to familiarise them with potential of product (Demo and Rozzett, 2013). Idea and facts presented by Maria Klaus as a marketing manager highlights the yellow hat thinking approach of innovation that implies over the optimistic point of view and focuses on the benefits and positive factors of the decision. 
[bookmark: _Toc24995385]

[bookmark: _Toc27335596]4.0 Application of Innovation Models to Teeth Whitening Project
The management of innovation is a rather interesting topic as the demands of the innovation have themselves been innovated through the years in an ironic fashion. The innovation management is usually referred to the creative thought processes of research and development (R&D) departments of an organization working on and off site. The R&D departments are crucial for obtaining information from the word outside of a business environment and use it to their advantage by using that information to devise better methods of meeting the varying nature of consumer demands. According to Yun, Won and Park (2016), there are currently two basic models of innovation being used at the R&D department of organisations. These two models differ on the basis of the way innovation is conceived. 
[bookmark: _Toc24995386][bookmark: _Toc27335597]4.1 Closed Innovation Model
The closed innovation model is of the view point that any and all innovation should be done by the staff and employees within the company. Innovation is something that can only be curated by the in-house and on-site employees (Ahmed, Halim and Ahmad, 2016). 
[bookmark: _Toc24995387][bookmark: _Toc27335598]4.1.1 Organisations
This implies that for increasing innovation within an organization, bright minded individuals should be hired exclusively in masses to promote the growth of innovation. These employees should then be made to go through especially devised conditions and driven in to situations where the only way out is to be creative. The thought process and the think tank behind it are allowed to be free of the pressures and stress of market competitions though it should be noted that innovations are only allowed to developed within the stark boundaries defined by the organization and its culture (Kim, Kim and Foss, 2016). The pipeline of business thus starts with the incubation of ideas which eventually lead to the manufacturing of products.
[bookmark: _Toc24995388][bookmark: _Toc27335599]4.1.2 Assumptions
	The concept of Closed Innovation cannot work without making a couple of arbitrary assumptions beforehand. Firstly, the concept of knowledge is considered to be one of tangible nature which can be procedurally generated via code and easily be transmitted. Secondly, the authors and owners of a particular invention are the overlords of their creations and define the use of these products. The consumer choice is also considered to be of a binary nature. This assumption implies that a consumer either uses a product or does not. This makes the consumer choice passive in nature. Finally, innovation is something that can be created in-house and outside factors do not have a lot of influence in the creative process (Almirall and Casadesus-Masanell, 2010).
[bookmark: _Toc24995389][bookmark: _Toc27335600]4.1.3 Policy
	The closed innovation model has to abide by a lot of policies formulated specifically for the way it works to add value to a company. This means that the R&D are bound by the budget allocated to them as subsidies which too are defined by organisational traditions. According to Felin and Zenger (2014), the investments made are done so with sole intention of increasing the knowledge base which may come on handy for the organization in the long run. These investments are also made in the personnel hired by promoting a culture which allows graduates equipped with elite education to flourish freely with ample learning opportunities.
[bookmark: _Toc24995390][bookmark: _Toc27335601]4.1.4 Reforms
	Closed innovation despite being bound by several limitations is not a model that does not produce results. In fact, according to Lakhani, Lifshitz-Assaf and Tushman (2013), one of the most successful IT giants, Apple, is reported to adhere to the closed innovation model. This is due to the highly exclusive status and coordination of its range of products. There are however still some reforms that can be made to improve upon the existing model of closed innovation. These include allowing the model with some degree of flexibility and reducing its status from a fixed model to one which is not tightly bound by regulations. This would allow for a better range of creative freedom. Secondly, the creative process should be made into an iterative one which does not restrict its creative boundaries by sequential development. R&D teams should also not be isolated from the remainder of the teams in the company and if anything, should be allowed to work in tandem with them to get better insights from a much larger pool of insights. Lastly, the R&D should also not be secluded from the market trends and be more market oriented.
	
[bookmark: _Toc24995391][bookmark: _Toc27335602]4.2 Open Innovation Model
According to Eckhardt, Ciuchta and Carpenter (2018), open innovation keeps external knowledge and factors in very high regards and incorporates it into the innovation management. Innovation is therefore conceived from the interaction of internal and external agents, commingling of different types of technologies, methodologies and channels of sales with the sole objective if bringing innovation to the products a company builds and services its business models provide. This way the contribution to the pool of innovative ideas do not get restricted to a select few individuals. Anyone ranging from the R&D staff to consumers and other companies can contribute to the innovation of products.
[bookmark: _Toc24995392][bookmark: _Toc27335603]4.2.1 Propagation
	The propagation of open innovation is important to monitor as it is no longer guaranteed to be originating from a confined place. The propagation of innovation believes that the true innovators of a company are the consumers of its end products. Their demands and needs are the ones that dictate the flow of information which ultimately ends up becoming products for their use. The producers of products are thus to follow the innovative demand created by the passion of users (Baldwin and Von Hippel, 2011).
[bookmark: _Toc24995393][bookmark: _Toc27335604]4.2.2 Advantages
[bookmark: _Toc24995394]	The open innovation’s biggest advantage is that it is not restricted by predefined guidelines and policies to hinder the creative process. In this way, the creative thought process is no longer a sequential process and does not inhibit parallel thinking of multiple ideas at the same time. This also endorses collaborative effort of multiple agents working over public platforms. This reduces the cost of hiring designated personnel of elite education (Laursen, 2011). Applications
	Open innovation is best suited for small scale projects which have open source communities and are driven by the combined effort of the entire community. One example of this IBM’s platform “innovationJam” which encourages the cooperation of different universities through a complex web of interconnected networks (Dodgson, Gann and Phillips, 2013). This is also suited for organisations which do not have proper structures and hierarchies and rely on a self-organising model.
[bookmark: _Toc24995395][bookmark: _Toc27335605]4.2.3 Assumptions
	Just like close innovation, the concept of open innovation too cannot work without a few fundamental assumptions. The most important of them all is the fact that innovation is an integral part of social dynamics and the key which drives society at large forward. As such, the community based around the idea in question will help develop the product and work collaboratively to make it better (Bogers and West, 2012). Secondly, this collaborative work is an iterative process that relies on a complex means of communication among community members. This process helps in keeping the product fresh with minimal capital investment. 
[bookmark: _Toc24995396][bookmark: _Toc27335606]4.2.4 Justification
	The case study at hand has clearly defined amount of allocated budget for the development of its product which utilizes the use of plasma based cleaning product. This technology too is very new and cutting edge which does not have a lot of previously experimented upon data. Based on the requirements of the case study, it is rather difficult to pick a clear winner out of the two innovation models. The project has all the basics required for a close project such as it being a product made solely for making profits as a lot of money has already been invested in the development of this product. Additionally, this is also a product which requires people with relevant qualifications and education to work on it. But at the same time, there is not a lot of previously tested data present at the moment to gauge the effects of this new product on consumers. I would therefore recommend the close innovative model with a little touch of open innovative model. The R&D team will still comprise mostly of highly qualified personnel of the company which would work with the constraint of limited budget. However, the product should be marketed to qualified dentists for professional business use instead of individual consumers. The primary reason for doing so is that the feedback of dental scientists such as professional dentists would be of much more value for increasing the efficiency of product as compared to that of an ordinary consumer. The in-house R&D of the company would therefore work in tandem with the dental professionals and work on developing the product’s efficiency and the product itself. 
[bookmark: _Toc27335607]5.0 Recommendations 
On the basis of the above discussion regarding the innovation models, there have been several recommendations provided for Stockholm Products. These recommendations have been provided below:
· It is recommended for Stockholm Products in order to ensure that all innovation should be done by the staff and employees within the company. For this purpose, the company needs to have the staff that is bright minded which will help the growth of innovation for the company. 
· It is also recommended for the company in order to hire that staff that does not lacks the ability of being bright. The company should hire people that are bright minded who can support the growth of innovation. For this reason, the employees must be made to go through the especially devised conditions and driven in situations that result in the increased creativity of employees. 
· It is also recommended for the company that the creative process should be made into an iterative one which does not restrict its creative boundaries by sequential development. In addition to this, R&D teams should also not be inaccessible from the remainder of the teams in the company and it should be allowed to work in cycle with them to get better insights from a much larger pool of insights.
· Moreover, it is also recommended for the company that the R&D should also not be separated from the market trends and be more market oriented. This will help the company in order to present the products to customer considering their needs and wants. The separation of R&D from the trends of market can increase the chances of risks as the innovated product may not be accepted by the customer or may not fulfill their needs and wants. 
· Furthermore, it is also recommended for the company that the product should be marketed to qualified dentists for professional business use rather than to individual consumers. This is due to the reason that the feedback of dental scientists such as professional dentists would be of much more value for increasing the efficiency of product as compared to that of an ordinary consumer.
[bookmark: _Toc24995397]

[bookmark: _Toc27335608]6.0 Conclusion
[bookmark: _GoBack]	In conclusion, Stockholm Products’ idea of using ionized gases as cleaning agent is something truly remarkable. The case study done above was done to assess this new cleaning product. The scope of this product’s application in the market has been discussed thoroughly. The case study also discusses various aspects of the management related terms and concepts that are to be applied here. These are namely, R&D project leader, Product development manager, licensing manager and Marketing manager. Two different models of improving the innovation within a company have also been discussed which are namely, Open Model and the Close model. An appropriate recommendation based on the points made above has also been made for the investing opportunity present here. On the basis of the above discussion, it is recommended for the company that the creative process should be made into an iterative one which does not restrict its creative boundaries by sequential development. In addition to this, R&D teams should also not be unreachable from the remainder of the teams in the company. The company should be allowed to work in cycle with them to get better insights from different perspectives.
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