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[bookmark: _Toc25795825][bookmark: _Toc25795901][bookmark: _Toc25799575]Introduction
Creativity is the building blocks of innovation and innovation create competitive advantages for industry. Innovation means a new product or something which has a particular essence in the consumer market and that can solve some daily life problems. We are living in the age of innovation which is the driving force in every industry, particularly for a business organisation.  Every business organization has a particular goal for achieving popularity in the market. In simple terms organisation need competitive advantages. So the importance of innovation in a business organization needs to satisfy its customers’ needs. Some of the areas will be critically analyzed such as closed and open models of innovation including different views, different process of innovation management, and creativity for idea generation, social interaction and so on. Munich gases’ has come up with a non-existing product idea for production marketing. The Munich gases’ has a totally different product and marketing history in Germany as well as the whole of Europe. The traditional products of the company were natural gas, liquefied gas, oxygen and carbon dioxide. Now the company focuses on developing new technologies on plasma (i.e., the fourth state of matter) for cleaning teeth as well as whitening the teeth.
[bookmark: _Toc25725689][bookmark: _Toc25795826][bookmark: _Toc25795902][bookmark: _Toc25799576]1. Stockholm Gases’ approach to innovation
Munich gases has research and development facilities in the organization and the department has done over 100 innovation projects in the field of liquefied compressed gas, and chemicals related problems. According to Dunneet al. (2016), when an organization experiences the success of innovation, the attention of the leader turns to the efficiency of production and to sell of the products. Innovation comes through creative and highly skilled engineers in gases’ research and development facilities. They provide compressed natural gas such as fuels, oxygen and carbon dioxide to the various sectors like energy industry, chemical industry, steel industry, food processing industry, welding industry and so on. This company has additionally started their research for medical products such as gas supply and teeth whitening products. Gases R&D was working several years with gases and also started research on the fourth state of matter that is plasma (Piperopoulos, 2016). The department has opened a newly research facilities on advance plasma related application in medical machinery or appliances. The company has invested 1 million euro for 12 months for the development in teeth whitening project using the fourth state of matter.
[bookmark: _Toc25725690][bookmark: _Toc25795827][bookmark: _Toc25795903][bookmark: _Toc25799577]Primary approaches to innovation-
According to Piperopoulos, (2016), philosophically all the approaches to innovation depends on various aspects of a business organization. The approach to innovation depends on the business strategy, market understanding and the capability of the organization. It is also depends on the finance available for the research work. Innovation process purely depends on the finance or funding just because every innovation process has various steps to invent something such as problem-finding, problem-solving, idea generation or design, experimentation and analysis of the project (Greenwall, 2017). Depending on the previous steps of innovation, the final design and prototype go through multiple developmental stages for improving all the different aspects of the innovation as well as to get higher efficiency and economically accessible. Gasses approach to the innovation start with the gas industry, Munich starts its company to supplying natural gas, liquefied oxygen across Europe.
[bookmark: _Toc25725691][bookmark: _Toc25795828][bookmark: _Toc25795904][bookmark: _Toc25799578]Other approaches to business innovation
 Business innovation comes with a variety of new processes, products or services including development of existing products or services according to the customer demand (Yashkova et al. 2016). Ultimately the process is to involve multiple creative mindsets to solve a particular problem using discussion, experimentation, logical explanation and so on. An organization is the best place for doing this type of tasks where everyone participates actively for achieving a new or non-existing technological approach to execute an invitation.As per the views of Evans et al. (2017), business models refer to the way, through which the organization runs its business and gives an explanation to the creativity, deliverance and capturing of values.  An innovation is essential for a business organization for growing its research and development facility as well as to meet customer demands (Piperopoulos, 2016). So there are particularly some approaches to successfully doing business innovation. 
1. Searching of problems according to customer demand or finding the problems that can be observable in the future in terms of ecological or environmental problems. 
2. Involving multiple mindsets for solving problems by critical and analytical discussion.
3. Idea generation based on a different solution.
4. Experimentation based on a different solution.
5. Evaluating and focusing one of the economically efficient, ecologically sustainable solutions (Yun et al.2018).
6. Design and development based on the final solution.
7. Upgradation of design based on minimum cost and economy.
8. Stage for prototype development and manufacturing. 
9. Multiple prototypes making for evaluating the efficiency and better result.
10.  Final prototype making for mass production and marketing.
11. Exploring different existing products for thinking out of the box (Norton, 2018).
[bookmark: _Toc25725692][bookmark: _Toc25795829][bookmark: _Toc25795905][bookmark: _Toc25799579]Opportunities for innovation
There are several opportunities for innovation in a business organisation for production and marketing. The maximum business organization has a research and development facilities for innovating new products or services for their present and future customers. The researchers involve their intellectual minds, expertise skills and knowledge for identifying the latest products and modifying existing products for better results and efficiency (Leydesdorff, 2018). Gasses approaches to the innovation start with the gas industry, Munich starts its company to supplying natural gas, liquefied oxygen across the Europe. After that, the company started to supply carbon dioxide to the beverage industry and this company starts too sustainable earning for every different project (Norton, 2018).
[bookmark: _Toc25725693][bookmark: _Toc25795830][bookmark: _Toc25795906][bookmark: _Toc25799580]Support for innovation:
A great innovation requires a better circumstance or atmosphere for utilization of multiple highly skilled researchers to perform with their best expertise and knowledge. For this type of activity, organizations provide Research facilities at their business model, upgrade business model for innovation and developmental activity. Economically support the structure for greater output and productivity (Tidd and Bessant, 2018). At last a higher productivity comes in the organization. The team was finding a new technology for developing a product which can be used as a cleaning agent for teeth (Boer, 2015). 
[bookmark: _Toc25725694][bookmark: _Toc25795831][bookmark: _Toc25795907][bookmark: _Toc25799581]2. Role of the management team, considering their individual and organizational knowledge and experience
Role of the management team:The role of a management team is to manage all the organizational structure from the research and development team to the production and manufacturing as well as marketing and sales. The management team focuses on the teeth whitening market for launching new products. The management team starts this project with research and development team just by finding new application for plasma technology (Baum, et al. 2017). The R&D team was working with plasma (that is the fourth state of matter) for its new and different applications for marketing. The team was finding a new technology for developing a product which can be used as a cleaning agent for teeth. The role of the management team was to organise a research and experimentation work based on a non-existing technology. The management team first creates an atmosphere for researching with plasma and that’s gives the researchers potential energy for involving their minds and expertise skills (Romilet al. 2018). Management team first coordinates all the researchers and developers according to their desired need or the goal of research. Wolfgang was the project leader of the plasma teeth cleaning project. He explained all the different phenomena involved in this project for implementation, and also Wolfgang made several different teams for managing the project in a structured way. The Munich gases' never produces with medical equipment for production and marketing, but at this moment of new and advanced medical technology, the company focused on the teeth whitening market. The teeth whitening market is also a growing market in the advance medical science. This product has a great significance in the medical science field (Leydesdorff, 2018).
Research method:  Plasma cleaning technique was used by Munich gases’ engineers and they applied for a patent on this project at the University of Southern California in 2009. The leader of this project was ThomasWolfgang explained the use of plasma for cleaning teeth using a different approach. Wolfgang explain his project and imagination to the plasma laboratory which was recently made by the organization for plasma research facilities (Boer, 2015).  
Explanation: There are four states of matter one is solid, second state is liquid third state is gas and the fourth state is called plasma. Plasma is an ionized gas and is a naturally occurring phenomenon, but the use of plasma for human purpose is difficult. However, highly skilled researchers made plasma for our usage. They just described that the plasma can be created in a low pressure environment. Plasma can be created just by using inert gas. Generally the inert gas absorbs electrical energy and the temperature of the gas increases due to energy input in the gas atoms. After the absorption of energy, all the particles of the gas begins to vibrate continuously. This thing happens just because of the electrons of the gas gets higher energy under the application of electrical energy. After that the electrons of the inert gas starts to dissipate its energy to a certain extinct (Lopes et al. 2017.). At that time the plasma can be used for various purposes. Artificial plasma has been started to use for many years ago for processing of semiconductor material, removing contamination, plasma arc welding and so on. Sometimes plasma used for bacteria killing agent. The application of the plasma in terms of cleaning human teeth involves precise and accurate measurement and proper device for implementation. The Munich gases' never produces with medical equipment for production and marketing, but at this moment of new and advanced medical technology, the company focused on the teeth whitening market. The teeth whitening market is also a growing market in the advance medical science (Norton, 2018). This product has a great significance in the medical science field. Plasma has a great difficulty in terms of controlling and operating in human bodies. For solving this problem Munch gases' engineers made high precision and accurate device to operate in a biological organ just using an engineering discipline called Micro Electro Mechanical System. Using this engineering approach, maximum medical devices are made and utilised properly (Freel and Robson, 2017). 
Organisational knowledge and experiences: According to the team project manager cum the team leader Mr. Wolfgang stated that, there are minimal risks in terms of implementing the project for the people or the consumers. Wolfgang was the project leader of the plasma teeth cleaning project. He explained all the different phenomena involved in this project for implementation, and also Wolfgang made several different teams for managing the project in a structured way. For reducing the risk for the implementation of the research team decided to focus on low temperature or cold plasma. These types of problems faced by every organizational research and development team as well as the management team, but involvement of multiple minds and skills for a particular work makes the whole team successful for every problem-solving cases. This project or the non-existing project idea shocks the people at its first glance in the market. The marketing manager, Thomas Haas of Munich gases' has given so many marketing related research on the existing product, toothpaste.  Due to the improvement of R&D productivity, large firm lets other parties to access their underutilized assets and knowledge (Brunswicker and Chesbrough, 2018). The toothpaste market has several different segments including gum protection toothpaste, regular toothpaste, and toothpaste for children, multi benefit toothpaste, whitening toothpaste, tartar control toothpaste and so on. The marketing research analysis and proved that by Mr. Haas that the toothpaste for cleaning of teeth is one of the most popular parts of the oral care market. Finally, the project manager and the design team of the company share their experience for the innovation and the evolution of the technology with different stages and difficulties. They say that every innovation comes with different problems against different solutions. Generally, they just wanted to say that every problem has lots of solutions but not every solution is applicable to satisfy desired needs but some of the solutions are capable of applying in the real world efficiently and sustainably. Some other facts are disclosed by them on the engineering projects and problems such as every problem and solution is not enough for sustainability in nature. According to them, every solution of engineering problem has an opposite impact on nature, in simple terms; the solution sometimes creates another problem in our ecosystem (Yang et al. 2017).
[bookmark: _Toc25725695][bookmark: _Toc25795832][bookmark: _Toc25795908][bookmark: _Toc25799582]3. Analysis of one open model and one closed model considering their application to the teeth whitening project.
Every organization progressively focuses on competitive advantages for gaining popularity as well as profit. As mentioned by Joyce and Paquin, (2016), the purpose of Business model is to get an insight vision of the classification of higher level strategies and internal actions of the organization. It is clear for every organization that competitive advantages comes from the innovative approaches for customer satisfaction and that comes from creative and knowledgeable mindsets of the engineers. At the same time, every organization focuses on how to strategically manage the new ideas and knowledge in a proper way that can enlarge a business to a certain extent. It has been argued by Saebi and Foss (2015), that there are two different techniques for strategically manage new ideas or innovation called models of innovation. One is an open model of innovation another is a closed model of innovation. Here is an explanation of these two models of innovation and the analytical study of the application in the teeth whitening project.
[bookmark: _Toc25725696][bookmark: _Toc25795833][bookmark: _Toc25795909][bookmark: _Toc25799583]The open model of innovation
It was stated by the henry Chesbrough (2004), that open innovation is a process of innovation in which the purposeful inflow and outflow of new ideas, knowledge and technologies in a business organization is the new way of profiting from technology. This model of innovation is beneficial for the students, researches as well as business organization. Henry Chesbrough stated that the concept of open innovation has a huge significance in academics as well as in practice. It has been argued by Geissdoerfer et al. (2017), Open innovation is a method or model of opening up innovation or new ideas beyond organizational barriers to develop and strategically implement on the environment. According to Saebi and Foss (2015) every business organisation has research and development team for conducting new research based on non-existing technologies and innovation takes place inside of the organization, if the idea or the technology or the research work is opened by the company beyond its potential barrier, then the technology or the innovation falls under the category of open model of innovation.According to Kolehmainenet al. (2016), open innovation is more than the interactions that happen between the organization and the communities that the individual formed.An open model of innovation also has the intellectual property rights as well as the rights for open source development. The place of innovation if takes place inside and outside of the company then the innovation develops rapidly and it has significant contribution to increase the organizational value. An open innovation has access to everyone in the world for its benefits and implementation and further development. The use of open innovation model has rapidly increased in recent years just because of Henry Chesbrough approach to new innovation model that is an open model. There are several factors for developing and accepting this model by organizations such as 
1. Venture capital increases rapidly for an organization (Geissdoerfer et al. 2017).
2. A company easily adapts and starts research on the unused inefficient invention to get maximum result and output and also for better efficiency. Open innovation pays a vital role for sustainable development in a company as well as in the environment. 
3. The culture of innovation and implementation also increase from students, university to a professional organization.
4. Open source projects develop rapidly for sustainable implementation. 
5. A continuous flow of import and export of knowledge to accelerate personal to organizational innovation.
6. An organization can work with highly skilled and knowledgeable minds inside and outside of the company for product development or research on non-existing technologies. 
[image: ]
Figure 1: Open model of innovation
(Source: openinnovation.eu, 2019)

Overall, the open model of innovation has a better approach in terms of spreading new ideas and knowledge. The people critically think about it, can study about it and also further development can be done without any legal restriction. Generally, there are three types of open innovation models one is inside out, then outside in and the third is coupled. Inside out means the new idea goes from an organization to the outside world after all the successful research attempts by the organizational. The outside is the model where the technology comes from outside of the organization such as from the university or research institutions. The last form of open innovation is coupled innovation which is generally is the combination of one and two form. In the case of intellectual property, this model also has property rights reserved for the inventor.
As an example of an open model of innovation is Arduino, it is an open source software and hardware manufacturing company based in Italy. This company design and manufacture single-board microcontroller and a microprocessor for building digital devices. This company opened its circuit designs for everyone in the world. Anyone can take their designs and manufacture their microcontroller and microprocessor for own use or for marketing. Some of the Chinese company make the same microcontroller just taking Arduino open-source design and manufacture for marketing (Saebi and Foss, 2015). 

Closed model of innovation
According to the author henry Chesbrough, there is another model of innovation which is different from the open innovation model. Closed innovation model based on within the company. Generally, a closed model means the idea behind an innovation always remain closed for the world (Worsnopet al. 2016). This innovation model is used by maximum companies for hiding their research projects to the rest of the world. The main important factor is given by the organization just because of restriction of the technology in terms of research, development, production and marketing for the rest of the world (Schuhmacher et al.2016). Those innovations are developed within the boundaries of an organisation for keeping the intellectual property rights under control. Companies invest large amounts of capital for their research and development facilities for researching on new ideas or non-existing technologies related to their production facilities and their customer demand (Hall and Pesenti, 2017). Especially some of the organisations adopt this closed model of innovation for gaining comparative advantages among their market competitors. A closed innovation is restricted by its intellectual property rights and patents. Closed model of innovation never had an inside out event for sharing ideas with other people. This model plays a minor role in the rest of the world. Basically, the companies invested millions of euros for research and development for better outcome. The brightest minds and highly skilled and knowledgeable researchers and employers are the main resources for developing new ideas and technologies.  They always try multiple times to develop non existing technologies to get the best idea for ruling the market. A closed model of innovation is used by the organization because they want to market the product first by themselves only. Unlike the open innovation model, closed models are specially adapted by the company just because of the intellectual property. The IP rights come with different types of legal rules and regulations. From that intellectual property rights, the company wants to profit for the business. The closed model of innovation has no benefit in terms of venture capital. There is no internal and external flow of ideas and knowledge. This way the organisation takes their secret technology for selling and profiting from the other organization (Schuhmacher et al. 2016). 
[image: ]
Figure 2: Closed Innovation
(Source: openinnovation.eu, 2019)

The above figure shows a simplified model of a closed innovation where research projects are done in a particular barrier created by the organisation. The design and the required specification are transferred from research to the development team through a potential barrier called firm boundaries. Henry Chesbrough has written a book in 2004, to describe the effects, the principal, and the advantages of those innovation models. According to him open system makes availability of research and new ideas to the world for further development (Bason, 2018). It also helps to determine the good and bad impact of the project on the ecosystem, which helps to the sustainable development of our ecosystem whereas the closed model of innovation remains closed to a particular business organization. 
There are lots of companies and organisations have closed model of innovation. Such as some of the electronic device manufacturer like Apple, Sony, Samsung and so on. Considering the research and development facilities of Sony technology, several years ago they have developed a new type of image sensor for smart-phones cameras as well as digital cameras. They called the sensor asxmoreRS sensor. The patent of the image sensor owns Sony R&D and the technology was under closed innovation. The image sensor gains popularity in the electronic device market, but no one was able to copy the technology. Some of the company comes with different technologies of image sensor but xmoreRS sensor has a unique identity in the digital electronics market (Worsnop et al. 2016).
[bookmark: _Toc25725697][bookmark: _Toc25795834][bookmark: _Toc25795910][bookmark: _Toc25799584]Application on the teeth whitening project
 Munich gases' approaches to the new medical technology can contribute to the medical facilities over the traditional approaches. This is a new approach using the plasma medium. This technology has been researched and published by the University of Southern California (USC) in 2009, where the researchers says that the plasma can be used to clean human teeth. The Munich gases’ instantly adapt this idea for mercerizing. So this was a clear example of an open model of innovation. It has been argued by Brunswicker, and Chesbrough (2018), that every open innovation model rapidly develops by the other people in the world. This teeth whitening project has a greater application in the field of open innovation model because internal and external researchers and skilled professional contributes to evolving the project according to desired needs (Worsnop et al. 2016). The closed model of innovation cannot be implemented for this project because the project has done by UCS and that is an open-source project. Munich Gases has an R&D facility in their business organization and the company has done several pieces of research on the field of compressed natural liquefied gas and chemicals as well as medical instruments. The application of plasma on the chinning technology of teeth can easily be implemented by the open model of innovation. An open innovation and closed innovation both has different benefits depending on the different organizational circumstances. For this project of teeth whitening using low temperature and low pressure plasma has a great significance in open model of innovation (Ransbotham, and Kiron, 2017).
[bookmark: _Toc25725698][bookmark: _Toc25795835][bookmark: _Toc25795911][bookmark: _Toc25799585]Explanation and justification
The open model innovation is an open-source approach for developing as well as utilizing all the different aspects of a project. The Munich gases’ approach with the research is to make a medical device using plasma as the fourth state of matter. It is difficult to project plasma on teeth, so the problem can be solved by the R&D with the collaboration of external researchers. Continuously implementing the open model approach just by internal and external researchers every problem can be solved easily in an organization (Noe et al.2017).  
[bookmark: _Toc25795836][bookmark: _Toc25795912][bookmark: _Toc25799586]4. Recommendation to the board for the investment in the new project
According to the statistics of Tooth Whitening Industry between the years of 2017 to 2021, the growth rate is close to 4%. In 2017, the annual revenue of the industry was about $11,000,000,000 globally and annual spending on tooth whitening products was $1,400,000,000 (blog.optident.co.uk, 2019). According to Edward et al. (2015), good functional non-existing medical equipment has a wider market and competitive advantages for a particular business organisation. Munich Gasses’ research and development team could also have a good market share in the global marketplace. The 10 million euro investment on the plasma teeth whitening product could make a huge success in the global medical equipment supply market (Saebi and Foss 2015). The product has a great approach to solve a problem (i.e. dental problems) which is faced by almost every person. These types of problems lead to an engineering product for mass production and gain a better supply chain for the global market. The medical equipment also has a great advantage in terms of huge demands (Qinet al. 2016). As there is no company who is producing teeth whitening products using a different approach that is plasma, so this idea may be the potential approach for getting a huge competitive advantage amongst similar companies. Additionally, the product could also get an enormous amount of export facility to other parts of the world which makes the Munich Gases' company profitable enough to gain market popularity (Baumet al.2017).
The goals and risks need to be considered before investing a huge amount of capital investment because every investment has different degrees of risks. For getting low risk in the investment, the investment should be mix appropriately from different funds and sources. There are a variety of factors can be considered about the investment on the plasma teeth whitening project. The market research should be done before investing in a new project and research. Moreover, every company product development to the manufacturing process requires an enormous amount of capital investment (Leydesdorff, 2018). The recommendation is based on customer demand and consumer psychology. The business model can be evolved according to different activities to execute a non-existing technology. A business model is the outer structure of internal activities in a company. The research and development team need to do accurate and premium quality product development for the customer attraction. Other types of factors need to be considered before investing in the new product, like avoiding fraud and worst investors. As a matter of fact that the portfolio of the company plays a vital role in terms of keeping the capital working, buying raw material using low cost and sell at a high price (Schuhmacheret al. 2016).
The investment on teeth whitening project has various scopes for the company's future investments. The company could receive other types of investment for future projects, Also the sustainable development and the other is the economic growth of the Munich Gases' company depends on this Moreover, the company focuses on the sustainable development in the energy sector as well as chemical sector. This project will help to execute all the goals of Munich Gases.
[bookmark: _Toc25725699][bookmark: _Toc25795837][bookmark: _Toc25795913][bookmark: _Toc25799587]5. Conclusion
 Every organization has particular goals for gaining comparative advantages. Maximum of the organisations go for management and marketing strategies to achieve it. However, the most powerful tool for getting comparative advantages is Innovation programmes in the organization. As a matter of fact, without creative employees and highly-skilled engineers and researchers, there is nothing like innovation. Creative employers research and find innovation and that innovation creates comparative advantages for the company.  Munich gases' is a company, has gained an enormous amount of comparative advantages through its research and development facilities in their organization. There is 48000 employees for supporting the structure and add organisational value to the company. This company has hundreds of patents on the compressed liquid natural gas and chemical related fields and recently the company has started a medical research facility. This company is a great example of innovations for receiving its comparative advantages and organizational goals. However, an organisation can easily get popularity just by inventing some products which has a huge customer demand and solves some of our daily life problems. Munich gases' has come up with a non-existing product idea for production and marketing. This Munich Gases' company has started to develop a product based on plasma cleaning technique. They used plasma for cleaning and brightening teeth for medical usage. So, after all, an innovation is essential for a business organisation for growing its research and development facility as well as to meet customer demands.
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