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1.1 INTRODUCTION
The pressures from the combination of modes of factors are demanding for human critical thinking to develop innovation and creativity for human needs and for business advantages. This is what this report actually sets out to address. Stockholm Gases is a world renowned brand name (Neumeier, 2004), that is “a person’s perception of a product, service, experience, or organisation”. This report is about Stockholm approach to innovation in the area of commercial gas production for industrial usages. Currently, the company produces liquid oxygen and carbon dioxide gases for commercial usages in the health care, drinks and beverages industries. Innovation is advocated by (Johnson, 2011 P. 747) “as the conversion of new knowledge into a new product, process or service and the putting of these modes into the actual use”. Another researcher (Mullins, 2010 P. 777) defined and explained innovation in practical terms; “as the key to long-term success and what leaders of best practice organisations do that is different”. He went on to say that they ensure they have a vision, mission and strategy that are known and understood; they distribute leadership responsibilities (FIG.1) with the necessary authority, training and resources; sets examples in generating an open, communicative management;
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Fig. 1 (Sourced from Stockholm Management)

Overseeing the setting of demanding but realistic targets and champions a culture that is conducive to learning and continuous improvement. The probable most accomplished definition was that reported by 5 researchers:  (Johnson, et al., 2014, P. 296). Innovation must not be misconceived with invention highlighted by (Schumpeter, 1934). In his approach, he identified innovations in the areas of “New products, New Business Industry, New Markets, New Process, and New Supply Chain”.  His idea was based on economic and commercialisation researches rather than technology. The introductions of new products in this company; historically has always been through research and development (R&D). This company’s brand cultures with unique values which (Porter, 2011, P. 80, 81 & 82) reported as “core values” that are elemental to its core operations and are identified in Stockholm Gases as: innovation, R&D, product development, brands through IP rights and licencing, Marketing and Supply in Fig. 2.




                                                                              
                                     

Fig. 2 (Sourced from Stockholm’s Business Culture)

Stockholm is evaluating the possibility of investing 10% of its current available budget of £100 million on R&D on teeth whitening project by exploring applications for the use of ‘Plasma’ as a sterilising agent and as such taking advantage of the use of innovative technology unexpected side effects – teeth whitening; as a defined expectation. This defined expectation acting as the starting point for components of performance appraisal has been Measured and Evaluated with SMART approach (Mullins, 2010, P. 513) as another form of micro management tool by Michael Glass (Project Leader – PL) to which he referred to as “convincing milestones in the project” advocated in the Project Initiation Documents (PID)  (Smartsheet, 2019). The Feedback from the Product Development Manager (PDM), Mr Bernard Bing concluded “a gap in the market that needs to be filled” following (Bono, 2017) ‘White thinking Hat’. The evaluated data produced from Record Performance (RP), have identified possible challenges that: First, more research was needed for any doubt to be ticked, again following (Bono, 2017) ‘Black thinking Hat’. Second, that product should be marketed as a cleaning tool.
This third stage of micro-management tool has now taken the considerations back to the Defined Expectations stage. Stefan Boch proposed for the innovation not just to be licensed as Intellectual Property (IP) rights (Weinstein, 2015) but also by licencing it as ‘integrated end products’. This approach is considered would allow the company to synergise its defined expectations and will ensure it maximises expected added values through: gaining competitive advantages over competitors, earning more revenues from by-products and gaining further extra guaranteed revenue.
1.2 STOCKHOLM GASES AND INNOVATION
This company is a formal organisation (Armstrong, 2012 P. 127). That is, “consisting of formal groups or teams to achieve a defined goal” – innovation. Innovation is advocated by (Trott, 2012, P. 15) as the management of all the activities involved in the process of idea generation, technology development, manufacturing and marketing of a new or improved product or manufacturing process or equipment. The process takes the forms of “changing process or creating more effective process; otherwise termed “disruptive” by (Johnson, et al., 2014, P. 760), products and ideas, strategies, or business models. 
Stockholm Products gas production process, led to the discovery of a newly identified product – teeth whitening that could add new value to its revenue and could enable it to gain  competitive advantage over its competitors and in overall add more values by opening new market (Sledzik, 29 April 2013).
Stockholm is now in need to conduct radical business innovation with a critical approach to new products and services from the side effects of the existing products, services and to be commercialised under a company named Munich Gases. This in turn redefines market space for teeth whitening and redraws industry boundaries by selling IP rights so that the new product could be integrated into an end product. With this ingenious approach, it enables Stockholm to sell IP rights to companies through licensing. This in turn allows the company to continue earning additional incomes without actually incurring additional costs. Additionally, power derived from IP rights will allow the company to expand its gas business operations and recreate gas industry boundaries, keeping ahead of competitors and creating more revenues to its earnings.
In the areas of new conditions for innovation, Stockholm licensing to companies will:

1.2.1 Allow the company’s traditional Closed Innovation policy to Open Innovation and will bring in much more needed money to be invested back in R&D and therefore making more money to be invested in other areas.
1.2.2 Enable those firms that are struggling with start-up finance or cannot raise enough finance for R&D can now benefit from Stockholm’s IP right sales at reduced costs and can benefit as small firm suppliers or customers.
1.2.3 Endow Stockholm with the exit opportunities by selling IP rights to companies and continues to earn regular income from the innovation.
1.2.4 Create new market from the existing (supplying liquid oxygen to healthcare market and carbon dioxide to the drinks and beverages industry) to supplying plasma as a cleaning agent.

1.2.5 Create a platform for knowledge sharing between Stockholm and other firms buying IP rights in the areas of R&D, production and markets.

1.3.1 In the areas of conditions for New Products Innovation Development, 
         large firms require huge investments and therefore, by selling IP rights 
         to smaller firms; this company will be able to:
1.3.2 Raise money for new products development;
1.3.3 Open new markets

1.3.4 Raise finance through organisational renewal for experimentation with business models.

The new dimension created by Stockholm gases is a combination of current supplying of liquid oxygen to health care market and carbon dioxide to drinks and beverages industry to creating a new product – teeth whitening. It can also be referred to as new products which is only recently discovered creating a new service and new market and upon all creating a new strategy of consistent and guaranteed revenue. It can also be referred to as strategic innovation because it was forecasted that IP rights licences could be issued bringing in huge revenue on a regular basis.
This new product is of incremental to radical nature because it will lead to a radical change of strategy to IP rights licences being issued to companies generating future effortless income.
1.4 THE NEEDS FOR STOCKHOLM GASES APPROACH TO INNOVATION

“Necessity is the mother of invention”. This phraseology was attributed to a Greek philosopher (Plato, 380 B.C.). It follows the fact that a need or a problem encourages creative efforts to meet the need or solve the problem. 
There are two aspects to innovation. The researchers (Johnson, et al., 2014) identified the “Need Pull”. This is initiated by customers’, market, latent, and social needs – teeth whitening. Advocates also identified “Knowledge Push”. This is initiated by advances in science and technology. For example, Plasma product from existing gas production process.
Stockholm’s innovation is initially orchestrated by knowledge push for sterilising teeth, which was designed to improve human health and hygiene. However, the side effects of this led to the Need Pull. The teeth whitening are regarded as social needs, customer needs and market driven. 

Stockholm’s need for innovation can be identified as:
1.4.1 The rising customer’s expectations regarding new products, services and quality. For example and in line with Maslow’s theory of needs, (Mullins, 2010 P. 260-261) customers who only care about food, clothing and shelters before, haven’t fulfilled that desires and in search for attractive white and unstained teeth timely met the discovery of and the innovation of plasma for teeth whitening.
1.4.2 Increased competition among companies has led to the creation of R&D that ensures race for new discoveries, new inventions and new development of technologies to pursue innovations.
1.4.3 Increased efficiency in terms of quality products, prices and delivery has led to customers’ exposures and satisfactions and this in turn has led to reduced costs and maximise returns on capital investments for the shareholders.
1.4.4 Changing in the global economy has led to diversification and has increased the anxiety of R&D for more discoveries and innovation.

1.5 IDEALS BEHINDE INNOVATION
Innovation originates from various impacts. According to (Johnson, et al., 2014) these includes: Benchmarking  (Johnson, et al., 2014 P. 83) – learning from other companies; Lead Users – from users that create ideas; Legislation – initiated by changes in the laws that opens up sense of new direction or taking advantage of new legal restrictions. 
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Fig. 3 Strategic Management Chart (Sourced from Armstrong)
The firm decides to work at strategic level with its customers. Priorities are given to highly valued customers. Firm prides itself on the openness and integrity of communication. Tactical staffs are given some freedom on specific role of responsibility. There are strict rules for handling clients’ confidential information. There are disciplinary procedures if confidentiality of client’s information is broken.
2.0 STOCKHOLM INNOVATION MANAGEMENT TEAM – R&D
This company’s management team is believed to be of a flat matrix nature (Fig. 1) as in (CAPCO, 2019) and is typical of a project based cultured organisation like Stockholm Gases. Here one can see that the team is composed of individuals with specialist skills such as R&D Project Leader, Product Development Manager, Licencing Manager, and Marketing Manager who dynamically worked together and collaborated interactively using  (Cooper, 2010) (STAGE-GATE VERSION) on a specific innovation project. This company’s approach is identified as product innovation. The approach was theorised by (Lundvall, 1992) as arising from on-going of exploring technological related process which leads to the discovery of a new product – plasma; that is teeth whitening.
2.1 STOCKHOLM GASES - R&D PROJECT LEADER
Michael Glass is tasked with R&D and project leader. His duties include strategic plans and strategic structuring of the company’s innovation process involving architecture of milestones as theorised by (Field, 2000) in the project process involving Idea Generation which can be from internal idea sources especially from R&D with the help of technology; and from external idea sources with invaluable benefits suggested by and reported by  (Hippel, 1988) including customers such as consumer market with a simple to use micro cylinder product; suppliers; competitors; and distributors such as dentists with large cylinders of plasma. Idea Screening Stage involving product development costs; and idea being evaluated with criteria leading to viable ideas been retained and unviable ones been jettisoned. Concept Development and Testing Stage involving consumers evaluated ideas in concept tests and with the product concept providing versions of new product ideas.  Marketing Strategy Development Stage, with strategy statements itemising the product price, distribution and marketing forecasts, target market profit and or loss accounts – profit goals; and in the long-run sales and profit goals. Business Analysis Stage involving sales, costs, gross and net profit forecasts. Product Development Stage involving prototype development and testing. Test Marketing Stage involving stimulated test markets; Standard Test Markets involving and controlled test markets, and Commercialisation; involving making the tech investment payoff advocated by (Wootton, 2010, P. 17, 36, 37, 69) involving processes of “making money for its producers” of this plasma innovation as the researchers (Smith, 1988) refers to it as “Spillovers”.
Q3. STOCKHOLM AND AVAILABLE MODELS OF INNOVATION 
3.1 There are categories of innovation reported by theorists and researchers that companies can pursue. For example, there are Disruptive and Sustaining categories. 
The word ‘Disruptive’ may sound horrible. But in practical reality it is ‘seamless’. It is a ground breaking introduction of a product or service into an established industry that performs better and generally encompassing all of the necessary attributes of customers’ satisfaction including and by no means exhaustive; lower costs, fast delivery and satisfactory than existing ones are offering, hence hedging or displacing the market leaders out of the top ladder in that particular market space and thereby transforming the industry. The commercialisation of disruptive innovation is designed to be simpler, cheaper, targeted to less demanding or new customers and more user-friendly. An example is ‘Uber’ in the taxi and delivery industry across the world. 
Sustainability is another category of innovation which can be radical and incremental. The process focuses on quality and better products and demanding customers. Such companies are able to sell with higher margin.  They have motivation; such as competitiveness and rewarding returns on their capital invested. They equally have resources to achieve their motivation.
3.0 There are different researched, reported and published models of innovation by theorists. The researcher (Luenendonk, 2017) identified few as: Technology Push; Market Pull; Coupling; Interactive; Network; Open and Closed models, Incremental, Breakthrough and Radical Models.
3.1 MARKET PULL MODEL
This method is called the second generation. It is derived from market place. Theorists reported two popular approaches to market pull, (Johnson, et al., 2014, P. 296, 297 & 298) namely: Lead users and Frugal innovation. 
Lead users are where users operated products or service to do their job and then got back to manufacturers to initiate innovation into that products or service. Examples are Automobile industries innovating spare or complementary parts to fulfil final customers’ needs. Another example is a medical surgeon who uses surgical equipment to perform operations on his patients. Such surgeon will makes improvements to what he requires to successfully perform future operations on his patients. From this perspective, it is crucially invaluable for sales and marketing managers of innovative companies to identify and liaise with such lead users to market the products through them. For Stockholm, the marketing manager – Maria Klaus should target the professional market like dentists and the consumer market with a simple to use micro cylinder products to sell plasma - teeth whitening products under IP rights. 
Frugal innovation is where consumers are cautious and economical with their spending over products. It is normally sensitive to poor consumer needs. As such the innovation focuses on low cost products.
3.2 TECHNOLOGY PUSH MODEL
This is otherwise known as first generation model. This is because it is derived from science, and it is known as ‘Phase-Review-Process. The key stages in the process are identified as creativity leading to idea; basic research and customer feedback. The progress of the next stage relied on the completion of the former key stages. The process are judged linear in nature because the key stages relied on R&D which also relied on technological advances from scientific discovery ‘pushed’ through engineering, applied R&D to products and marketing; that is commercialisation.
3.3 COUPLING MODEL (STAGE-GATE)
 This is reported as the third generation method. The approach used here is referred to as: “Stage-Gate”. It is a standardised approach designed by (Cooper, 2010) for innovation project development consisting of 5 key stages. The process starts with an idea which evolved from creativity, basic research and customer feedback. However, dissection of ideas is considered at the ‘first gate’ when all specialists team in the project meet and deliberate on the viability as to the creation of – value and commercialisation of the idea and aligning it with the company’s strategic objective.
At the ‘First Gate’, the project team jointly considers the innovative idea with regards to technology, finance, and market. The project team, if satisfied with detailed investigations resulting in a business plan which acts as the foundation for critical decision making about the proposed idea and is approved, jointly went through the ‘Second Gate’ and proceed into stage three – ‘Gate Three’. At this stage, the development of prototype product commenced in line with set standard and commercialisation concept. The process goes into the fourth stage – ‘Gate Four’. At this stage, product is validated, in-house product tests, trial productions, customer field trials and test market is carried out. When satisfied, the process goes on to stage five – ‘Gate Five’. At this stage, market launch and production starts.
Overall, this model is consists of generating an Idea known as Concept. Strategies are formulated and defined with the process to achieve the selling of identified product or service – market needs. The next stage is Product definition. This process allows for the ideas of the innovative product to be generated and evaluated. Following this; is the Validation stage. This stage allows the prototypes to be developed, tested and validated to meet the standard industry requirements. Industry is evaluated to determine competition. Registration for Branding and Copy Rights and IP rights such as Patents; Copyrights; Trademarks; Trade Secrets; and Right of Publicity are considered to prevent competitors from reproducing the product or service. The next platform is Production stage. Product or service is produced on a small scale and processes are approved. Test runs are produced; if successful, new products are produced in high volumes. The probable last stage is Market Launch and Commercialisation. Products and or services are produced in series. The products are introduced to the market in line with communication and marketing strategy to achieve the maximum sales figure.
3.4 INTERACTIVE MODEL
This method is known as the fourth generation. It uses interactive approach rather than linear approach. This process does not set out innovation process. However, it allows small and medium enterprise (SMEs) to create external relationship with big and small companies. It also allows cross functional and parallel integration development within companies. The reason for this is sharing of real time information processing. It allows for vertical collaboration at the supplier interface. It allows for horizontal strategic alliance and additionally, it encourages alliances and collaborative research and development which ensure joint pull of resources towards innovation. The process involves key stages overlaps. For example, there is an idea generation period, development period and implementation period.
3.5 NETWORK MODEL
This method is also known as the fifth generation. It is popularly known as ‘Closed innovation’. According to (Chesbrough & Vanhaververbeke, 2013, P.), companies basically aquire bright people, deployed them in key tasks they are good at, allowed to come up with ideas to products and deliver it to anxious consumers. Assumptions process at this point allows knowledge to be created, documented, sent and received. Authors must define the use of ideas created. IP rights are created to protect ideas thereby creating incentives. The applications process are researched and produced in the companies R&D department. It welcomes elite university education and specialist creative activities in the companies. Policies process are put in place to speed up the flow down the channels and enhance the transfer into commercialisation. Reforms process will highlight use of consumer insights earlier in the development stage, cross functional teams in the company and market oriented R&D. The breaking down process will include being able to connect more with ease outside big companies, rise and spread of new sources of ideas and know-how.
3.6 OPEN MODEL
This is reported by some theorists as the sixth generation. A writer of this method, (Chesbrough, 2003) regarded it as a network model. This is because it utilises both internal and external ideas and focuses on external and internal channels to markets hence; presenting less risks. This system allows for the large pulls of ideas that can be scaled down to most viable ideas. IBM, the technology company has been cited as example. The common approach is referred to as ‘crowdsourcing’ and allows the best problem solver to be awarded prizes. 
An idea of Open Radical Breakthrough Innovation reported by (Chesbrough, et al., 2013, P. 62) is what Stockholm tries to execute here. It is what (Jelinek & Schoonhoven, 1990) regarded as long-term generative growth known as organic; through the development of new lines of business from technical capabilities which is developed within the company. 

3.7 STOCKHOLM COMMERCIALISATION OF PLASMA GAS INNOVATION
A business approach to innovation defines the way and manner in which Munich Gases management can manage incomes and costs through its defined activities from primary such as: Operations, Inbound logistics, Outbound logistics, Marketing and Services to support activities such as: Human Resources,  Procurement, Infrastructure and Available technology :  In their debates on “Innovation Dilemmas”, (Johnson, et al., 2014, P. 296), and  (Johnson, et al., 2014, P. 297) - Lead users and Frugal innovation. Exploring combinations of modes, will allow Munich Gases to take maximum competitive advantage over their competitors.
3.8 LEAD USERS

This is where there are demands for early, sophisticated users who contributed to ideas. In this case, their requirements are often ahead of the general market of that of the other users. Munich Gases should be advised to consider combinations of targetting professional markets such as dentists with large cylinders of plasma.
3.9 FRUGAL USERS

According to  (Johnson, et al., 2014, P. 297), “Frugal Innovation” is the second innovation approach that could be explored by Munich Gases being the consumer market with a simple to use micro cylinder product.
Q4.) RECOMMENDATION TO STOCKHOLM BOARD
4.1 “The fool rushes in where the saint fears to tread”. Thus says Alexander Pope in his 1711 poem, (Pope, 1711) “An essay on criticism’’. Munich Gases have been involved in R&D, innovation and production of commercial gases for commercial customers for over 4 scores of years. “If experience is the teacher, there’s nothing that comes close to the experience of life”. Thus says (Singer, n.d.). Experience alone is not enough in itself especially when considering new ventures. Introduction of a new product or service requires evaluation of the entire projected process. Critical appraisal can be done using tried, tested and proven standard management tools. The most appropriate tool for Munich Gases is advocated by (Bono, 2017) “The Six Thinking Hats”. The hats: White; Red; Yellow; Black; Green; and Blue used in this method are imaginary. They are used as yardsticks as parts a group decision making process. This method involves parallel thinking of every individual in the group rather than mare arguments. This is because everyone in the group is looking at the same issue from the same parallel position of all data available but essentially with assessment of pros and cons of the proposition. 
A researcher (Chartfield, 2018, P 247) explained the importance of data in a crucial decision making process. These data he identified as “Qualitative”; which are known as soft data. The second he identified as “Quantitative” and are regarded as hard data. Both are combined to produce information. The writer (Armstrong, 2012, P. 83) regarded information as, “data that have been processed in a way that is meaningful and is available to anyone entitled to gain access to it”. Information at this point must be a combination of both primary and secondary. Knowledge is applied by Munich Gases strategic management group to evaluate what  (Drucker, January - February 1988) referred to as: “information as data endowed with meaning and purpose”. acquired by R&D. The hat can be removed, adjusted and or repositioned as the group’s deliberations conclude, using individual and organisational knowledge of the company.
“The White Thinking Hat”: From the conception of the idea by R&D and with the evaluations of all the information at hand, the panel needs to identify gaps in the knowledge. This will help to fill it or taken account of it. For example, the successful discovery, development and production of plasma technologies would allow the company to earn extra and more revenue through IP rights licencing to other companies. 
“The Red Thinking Hat”: In addition to the later, Munich Gases panel must look into the development, production and management process with considerations to the competitors in the industry. Panel members must be encouraged to keep open minds towards viability of the project in reaching their decision, specifically whether to say “YES” and approve the investment or say “NO” and jettison the investment.
“The Yellow Thinking Hat”: Further with the two already identified approaches, Panel must be encouraged to think positively about extra values in terms of recognition through unique achievement and the huge profits from the projects with no extra costs.
“The Black Thinking Hat”: Team must be made aware of all the possibilities as to why the venture might not work. This approach will help illuminate deficiencies in the planning and execution process known as “Scope  Scrip”, that at best, can add to the investment costs; or at worst can derail the venture with millions of pounds of investments at stake. With this approach, the management can anticipate any threats in the process and will put contingency measures in place to neutralise them or allow for adjustment with minimal or no additional costs. For example, “dental scientists felt more research was needed to prove and fully explain plasma product”. Others thought that teeth’s whitening was a fad and the product should be marketed as a cleaning tool”. There is also the confusion as to whether company “should target the professional market --- or the consumers market”.
“The Green Thinking Hat”: This theorised way of thinking is directed at utilising another researched micro-economic approach of SWOT analysis to evaluate Strength; that is the company has being operating successfully for decades, has good track records and financial stability to weather any potential storm. The company’s possible weakness may be that it has not actually experimented or practised plasma products on human teeth because of the legal challenges. Opportunities are linked with creating additional product and with a robust additional income values but less costs. Threat to the company is identified with “experimentation not been allowed on human teeth”. There is the threat from competitors coming up with similar technology.
“The Blue Thinking Hat”: The proponent argued that this is more or less the final stage of the panel’s decision making process. The panel are advised to discuss further about any potential threats to the proposition and device robust measures against any possible threats, while directions are given for the project to go ahead.
5. CONCLUSION

Munich Gases’ culture is creating ideas for innovation, production and supply of commercial gases to corporate consumers. Establishing and creating innovation of gases culture is Munich Gases strategy.  It is normally decided and taken at the most senior management hierarchical and would normally be included in this organisation’s mission statements. It is often designed to ensure Munich Gases values, believes, outlook, goals and customs are integrated pattern of the company’s operations. This is to ensure that the company becomes market leaders, thereby maximising values. Large profit margins would ensure the firm enjoys huge returns on its capital investment. The company must ensure this new innovation process is judiciously managed and the products and services are adequately protected by Intellectual Property (IP) Rights, to ensure it commands authority in its areas of industry. The proposed plasma innovation seems to be a good and potentially a rewarding venture. However, innovation is just first part of the achievement, the second part is achieving market and consumer’s success with the aids of technology (IT) and product invented by creating value propositions that meet customers’ needs with the right business models to ensure profitability and satisfactory returns on the capital for the investors. 
In a competitive world, there is nothing so good that has no downside. The potential risks in the proposed venture can be identified as: Financial constraints, Market failures, Reduced capacity for implementation, Technology failures, and Organisational Risks. The good news for the company is the vast and arrays of resources, accumulated by the individual leadership management knowledge on departmental level and the experience that could ensure continuity of ‘imagination’, ‘idea’ and name recognition. The combinations of these modes and many others, means the company need not worry about trial and error and have more than enough armour to neutralise both anticipated and the unexpected threats.
To ensure consistency and continued progress, all stakeholders in the Munich gases innovation process; including the markets must be brought on board to ensure pools of knowledge for innovation analysis by sharing of ideas, ensuring creative thinking, encouraging collaborations, ensuring formal and disciplined Teamworking, creating an innovating management space, leading from the front ensuring subordinates have good examples to follow, ensuring improved work and hygiene factors, removing or avoiding red tapes, holding people responsible for their actions and omissions, and rewarding efficient and effective performances.
In a nutshell, I recommend that the company should go ahead with investment in the proposed project of plasma production.
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