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​​Creativity and Innovation differ in the fact that one leads onto the other. Creativity is also defined with the term invention or discovery (Huber, 1998); Innovation includes creativity and its introduction to the world made real. Innovation also differs in that it stems from the Latin verb of 'reintroducing' or 'making new'. Innovation starts with creativity and ends with its business application (Dubina, IN, & Carayannis, EG (eds) 2016).

This report looks at the Stage-Gate model and the Open Innovation models of Innovation. These are used to examine the ability of organisations to innovate effectively critically. The report also evaluates an organisation's ability to harness creativity; and how an organisation fosters a creative culture in the workplace.

[bookmark: _Toc95177793]Section 1 Innovation Models
 
There are several innovation models for new products, from their conception to launch. However, a comparison is made between the Stage-Gate model of Innovation vs the Open model of Innovation.

Stage-Gate Model

[bookmark: _Toc95177794]Created by Robert Cooper in 1988 and was later optimised to a 5-stage process model. The model is a road map for a step-by-step play for the development process of a new product. The idea has several stages of Innovation, with gates between each stage. These gates are where decisions are made on whether the project is to proceed or not; as a kind of evaluation check or "quality control" for success or its effectiveness. This model has been utilised by companies, the likes of 3M, Exxon Chemical, and Lego, to name a few. (Cooper,1988) (Cooper, et al., 2002) (Cooper, 2011).

The first stage is Scoping. After the initial idea or discovery is made, its merits are assessed and evaluated. This consists largely of research, looking at the pros and cons of its marketing potential. 

Creating a business case is the second stage. A more thorough investigation is carried out for the suitability and success of the product. A plan of how it is to be carried out, who is involved, specifications and the targeted client base on the market.

The third stage is Development. At this stage, the plan is put into motion. It is where the Development and the design are carried out. Concurrent activities are carried out on both the technical levels as well as that of the marketing aspects. Laid targets in the development stage are monitored and on a timeline as a measure of progress.

Testing and Validation is the fourth stage. This involves putting the new product through tests and operational trials to ensure that it fulfils what had been initially planned.

The fifth stage is Launch. After successful Validation, the product is commercialised and sold at this stage. Prior trials and projections using customer feedback should ensure a successful product.

The Stage-Gate Model has, as previously stated, a series of 'Gates' that determine whether the project was to continue or "Go/Kill decision points" (Cooper, 2011, p. 174). The fundamental questions raised are whether the actions carried out were done correctly or whether the project itself is still currently the right one. See Appendix 1.

The initial gate is Screening. Magnusson (2016) stated that the three important aspects required for successful Innovation lay in it being new, valuable to the user and productibility. The originality for uniqueness and its attractiveness. The User-value highlights the benefits to the new product or idea and the productivity for its possibility. On passing through this gate, it is then assessed and scoped in stage one of the process. 

Gate two is where a second screening or initial assessment is carried out. This is where the questions are asked for their feasibility, using evaluators whether they be technical or expert users. It is also at this stage that questions are asked with regards to the financial possibilities. Stage 2 is then entered with the creation of a business case.

Gate three. If all the criteria are met, an agreement needs to be made post the business case creation stage. The questions are asked before the development stage due to the heavy financial commitments involved. If the new product features or specifications meet the criteria, will it still hit the target market it is aimed at, and basically whether the benefits outweigh the cons. Once fulfilled and answered, the authorisation is then given to the Development stage at stage three. 

The fourth gate is the pre-test review. The review validates the product development and whether it still meets the customer requirements and market value. It then proceeds to the testing and validation stage if it is a 'Go'.

The Launch is the fifth gate. At this point, it looks at the results of the test and validation stage and reviews whether the outcomes are positive enough to proceed to the launch stage. Marketing plans and operations are reviewed and solidified via the findings with a look at its longevity following commercialisation.

There is customer input throughout the stages, and post-launch review is always carried out. This analysis is also carried out for future improvements throughout the process.

The benefit of the Stage-Gate model is that it focuses on hitting milestones at each stage to be able to progress further, allowing for more focus on the tasks. The focus prevents time wastage, and the 'Go/Kill' progress assessment points prevent additional time spent on the project if not feasible or achievable. The discipline instilled through the structure has the team members aware of what needs to be done or accomplished. Error prevention through the model's structure and guided approach ensure steps are not skipped in the process. (Paul Duguhi, 2021). 

Open Innovation Model 

Chesbrough first raised the phrase in 2003 in his book "Open Innovation". Open Innovation refers to the intentional exchange of knowledge and technologies to hasten internal Innovation and broaden the market. Where Closed Innovation is where inputs come from mostly internal sources (Cooper, 2011). See Appendix 2 for the Open Innovation type model and how an organisation uses Research and Development (R&D) in Innovation.

While cost could be saved to leverage another organisation's budget, this could be disadvantaged by the contractual obligations formed in the negotiations with Open innovation models. Gronlund, Ronnberg, D., & Frishammar, J. (2010) argue that the Stage-Gate process was said to be time-wasting from unnecessary activities, having distractions and a hindrance on the opportunity to learn. This led to the inclusion of open innovation activities in the Stage-Gate process, namely the Agility Stage-Gate Innovation. 

Agile Innovation is the result of applying the 'Lean' approach to speed up the innovation process. In 1975 Toyota introduced a system of which its success became world renown which and adopted around the world. It involved priority management in accelerating processes and the application of new resources. Francesc Guell (2022).

Critics claimed the Stage-Gate model was too linear, rigid and planned. It did not have the capacity for active changes being too structured and lacked the adaptability for more innovative projects. The result of which the Stage-Gate model was modified with the open process called the Agility Stage-Gate Model. The emphasis on adaptability and quicker response to change. (Cooper, 2011) (Cooper, Sommer, 2016)

The model refers to an organisations use of external sources from that of the organisation in collaboration through strategic partnership. This is carried out to reduce cost and risk; in terms of Development, this has already been undertaken, and therefore the organisation is entering the market at low risk and low point level. Doing so would reduce the time in the initial stages of the process. It also allows for shared learning and other new expansions or introductions to the market. (Tidd & Bessant, 2018). Open Innovation through collaborations fosters stronger relationships internally and externally, and the enthusiasm to help and a sense of ownership would only contribute to the project's success. (Apiumhub, 2019). 

It could be concluded from the comparisons of the two models that open models of Innovation appear to be more advantageous of the two models with the creator of the Stage-Gate model Cooper even having to modify the model he had created to conform with the fast passes of more modern times and how business is done. The closed model of Innovation adopted by Apple has been successful to date. However, the style of swallowing other enterprises for technology would most likely be a method to keep technology in a more enclosed setting.

Section 2 Organisations Innovation


An example of Organisational Innovation is seen in Samsung. Samsung uses open Innovation in a distinctive way by separating it into four categories. Partnership: collaboration with start-up companies in Silicon Valley to enhance Samsung's own product features acquired. Ventures; through investments into start-up companies as a source of revenue, such as Mobeam, a payment company on the mobile phone. Accelerators: Resources are offered start-ups as well as real estate and financially with the goal of eventually increasing product portfolio or simply as a learning experience. The acquisition is the last category, and this involves acquiring start-up companies that are carrying out work that is central to Samsung's future strategic positioning. Samsung has also built Innovation centres in Silicon Valley in the USA, Delhi, Tel Aviv and other various areas around the world. (Ackerman. G, 2016) (Anonymous 2013,2019,2021) (Merek, 2013).

Unlike Samsung, Apple, under the control of Steve Jobs had taken an alternative route of a more closed innovation model and have met with great success. Information and knowledge are tightly guarded and has been very successful despite being very in-transparent. (Jane Spruijt 2011).

Allen T, Brown K, Askonas J (2020) in an article "How the Army Out-Innovated the Islamic Sate's Drones". They describe how due to the American think tank Asymmetrical Warfare Group had realised prior to deployment the potential danger of drone attacks by ISIL groups in Iraq due to attacks observed around the world. The American forces then delivered "counter-drone training, technology, and tactics to Army units in combat". This resulted in the American forces having fewer casualties in comparison to the local security contingent. This experience demonstrated as a learning point the requirement for quick reactions to observations, analysis, and collaboration to defeat enemy forces. The ISIL had been exploiting open innovation sources to modify drones for the attacks. 
  
LEGO Group, a manufacturing business in Denmark, saw an opportunity in a "Story – Starter" new product programme for readers and writers in Elementary school. They had used the standard Stage-Gate method, but due to the rigorous interactions with customers, the process was made more complex due to the process used. The team involved was offered a one-of-a-kind alternative via the Digital Solutions Group as luck would have it, had been utilising the Agile method. The introduction of this alternative accelerated the customer iterations and improved the project productivity. Seeing the advantages of the process and its success LEGO has now incorporated this hybrid process in their new product development projects. (Cooper & Sommer, 2016).
 
It could be seen that while traditional aspects of a Closed innovation model have been successful in the past, this has now been seen to be problematic with the changing environment with time (Cooper, & Sommer, A. F, 2016). While a closed innovation process has been met with success by Steve Jobs with Apple, in the words of Chesbrough (2011), "not all the smart people work for you". However, it does raise the question of how much longer can Apple maintain its current successful streek since the death of Mr Steve Jobs. As well as the advantages and disadvantages of accessible information and technology by competitors, or in the case of the military, hostile forces.

[bookmark: _Toc95177795]Section 3 Creativity
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There are several definitions to note about creativity: ranging from the belief that it is a rare and inexplicable event whom one has or expresses, another that it relates to behaviour. (Amezquita, 2021). Amezquita concludes that creativity is a series of behaviours influenced by the environment. Sternberg (2017) looks at creativity as three kinds of defiance. Defying the; crowd, oneself, and zeitgeist. The crowd defiance looks at the popularity of the idea, yourself or oneself looks at the fact that we are our biggest hindrance. The zeitgeist defiance looks at initial beliefs or prerequisite assumptions with the unconscious realisation that they have not been tested and are often unprovable.

Amabile (1998) stated that creativity is comprised of three things. These were imagination, expertise, and motivation. Imagination or Creative thinking relies in large on personality, their thought processes and how they conduct tasks. The individual is not afraid 'to go against the tide' per se and thinks of counterarguments regardless of how it affects the status quo. This enhances creativity when the individual uses the proverbial 'out of the box' style of thinking. Having the ability to try or combine other unrelated fields to find a solution to a problem; also, being able to pause and work on other tasks only to return with refreshed pairs of eyes or perspectives, thus increasing the chances of finding solutions to the problems. The Expertise component looks at knowledge and capabilities in the broad spectrum of their work or even as an autodidactic. The individual uses that as a base knowledge to enhance the creative element to finding solutions. Motivation is another component and is either Extrinsic or Intrinsic. Extrinsic being motivated by external sources either rewards or punishment and Intrinsic motivation are self-driven; for example, a sense of satisfaction or pride in one's accomplishments. Studies have investigated comparisons of the relationship between intelligence and creativity; it also looks at the impact of convergent and divergent thinking with regards to creativity. (Runco, M.A., 2014). Convergent thinking leads to one possible solution as opposed to divergent having multiple solutions. Examples of these could best be seen through questions like, (Convergent thinking) how many centimetres are there in a meter ruler? Divergent being, list uses of a large cardboard box.

Harnessing Creativity

First introduced in 1996, the GEMS Scheme has honoured individuals for suggestions put forward in the Armed Forces. This scheme has led to budget savings and work-life improvements to the Ministry of Defence (MOD). (Ministry of Defence, 2010) (Marshall, A. 2018).

At the time of the publication, the MOD had received over two thousand ideas which were entered in the previous year with £18 million pounds saved in that year alone. An example of this was the schedule serving requirements for Apache Helicopters. Namely the 300-hour scheduled servicing as well as the 600-hour scheduled servicing. The servicing interval required the return from Afghanistan of these aircraft, which limited the operational capability of the airframe in its service on deployment. A plan was submitted in 2007 and post-assessments and evaluations were found with merit. A savings of £4.2 million was found, a five to ten-day turnaround as opposed to sixty to seventy and an increase of 330% increase in flying hours for the operational deployment was realised. 
The three individuals who submitted the idea had connections to the aviation world ranging from aviation technicians to planning and were rewarded for their contribution.

This example displays the team having the 3 components to creativity by Amabile (1998). The motivation behind the idea was for serviceability and operational capability for the use of the Apache helicopter whilst on its deployment in Afghanistan. The team had expertise in the field, they had engineering backgrounds and were involved in the deployments of these aircraft types. Creative thinking was born out of serviceability states as well as the need for an increase in flying hours for the flying requirements in theatre. The secondary product of this creativity was they received payment and recognition for their efforts.

The GEMS Scheme is open to all MOD employees which include staff and civilians, and like the example given also encompasses submissions as part of a team. The reward for each team member is agreed upon by the team members in relation to their contribution to the idea. To date, the dashboard (see Appendix 3) displays a current total of 15,081 ideas and 101,611 unique views.

This demonstrates the organisation's success in harnessing creativity and how this is captured for the benefit of the MOD.



Creative Culture

Creative culture refers to a community that learns from each other and that creativity directly affects culture and its evolution (Csikszentmihalyi, M., 2006). The values and skills in relation to talent to meet the demands of society or necessity are influenced by the environment. The environment is key in directing specific talents or skills, allowing their value to flourish for the benefit of the community (Runco, M.A, 2014). Runco stated that it is these values are the product of culture. A correlation of cultural differences to the difference in values. He concludes that for originality and creativity to flourish, it would be dependent on how much it is accepted and tolerated.        

Army (2020) explains the Army Lessons Process (ALP) which applies throughout the armed forces. Regardless of role, it stresses the importance of all responsible for taking the time to stop and think about improvements in current processes. The learning and improvement process to be ingrained in the way the Army conducts its business.

The ALP focuses on the Roles of the leaders and how this is to be the driving force to this learning culture. It is where errors and mistakes are used as learning opportunities. Leaders are also to realise achievements made and reward individuals for them. Leaders to allow time to review and re-evaluate activities into the processes for the long term benefits it instils. The principles of which lay in participation, correcting issues, a collaborative process, bottom-up process, improvements, minimising administrative demands and feedback.

In ALP, all are to participate. Issues are to be corrected and incorporated into the work processes. Being a collaborative process allows for multiple views from different angles that increase the chances of improving the task. The bottom-up process is the involvement of those at the point of the spear being in the best position to understand the effects on the ground situation as opposed to policymakers. Improvements are realised once benefits are identified, to be carried out without delay as well as the possibility to escalate lessons learnt to appropriate levels for change. Decreasing the demands for over descriptive administrative actions by originators could hamstring production. Feedback is vital, as this satisfies the originator as well as retains faith in the system for future improvements. 

There are several benefits to ALP. These are increasing safety, increased probability of success, reputation benefits, improved time usage, budget and manning to tasks and improved morale. It also has the added benefit of work satisfaction and individual Development to individuals who are encouraged to use effective creativity in the process.

Leadership in the ALP is vital for the success of the programme and is not so much about the process but about the culture and behaviours. In the capacity as a leader, the individual is to ensure that new staff members are properly inducted into their various roles, lessons learnt from previous members and feedback on the induction process for improvement. The leader is a role model and sets the routine. The leader tasks new members with target points and evaluate how this could be incorporated into their lessons. The leader must inspire and encourage staff by; challenging them to ask questions, taking an interest in members tasks, include extra time in the process for reflection to encourage creativity. An open and honest culture so that learning and improvements could be carried out. Leaders to view failure as a learning opportunity. Leaders should also reward financially and recognise publicly improvements identified or for their contributions. 

The Army's process of learning has, in summary, harnessed a creative culture in the organisation and harvested the rewards of continuously improving processes with individuals being valued members of the workforce.

[bookmark: _Toc456901523]Conclusion

It could be seen that there is value in both the Stage-Gate model of Innovation as well as the Open innovation model of Innovation. Though the success could be seen in the larger companies, this could be a threat to smaller organisations being swallowed by big companies such as Apple or Samsung. The modifying of the Stage-Gate model to cater for a more expedited process and realised by its creator could be the beginnings of more hybrid processes in the future to adopt the advantages of both models into its method of operations.

Harnessing and fostering creativity could be seen to be highly driven by processes in place and effective leadership for the success of organisations. The lesson appears to indicate the constant need to be adaptable to change for improvement through feedback and reviews. It also stresses the need for acknowledgements and rewards to ensure that individuals are valued and encouraged towards constant betterment: this cycle breeding, an evolving organisation of high reputable standing and strength of personnel.
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