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Leading on Innovation with Toyota Industries and The Woven City.
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By Damien Roberts.
Executive summary

Creativity and Innovation has an important effect on not just economic growth but how technology effects the environment and the wellbeing of lives all around us. Throughout this report an understanding of technological advancement by Toyota industries and their innovation will demonstrate the effects of smart cities for sustainability. Discussion in the development of such innovations will also explore the importance of effective teamwork, leadership, and knowledge as a power. This when applied not just practically but cognitively through powerful psychology of positive leadership and visions.
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1.0
Introduction. 

This report was created by Damien Roberts for the Executive CEO of Toyota Akio Toyoda on the 18/05/2023. The purpose of this report is to explore what is innovation and creativity and how they affect the world, and the new innovation opportunity by Toyota being the Woven City, and why the Innovation has been developed. The report will explore who Toyota Industries are and a brief historical outline of their success and developments. A number of theoretical analysis models will be examined through the report such as the innovation matrix, open and closed innovation, the four Ps of innovation. The use of these models will provide an in-depth discussion of how they can be applied to Toyota’s innovation in exploring strengths, weaknesses, advantages, and disadvantages. This will help provide a critical analysis from application of the models along with many sources of information such as books, journals, internet sources, news articles, multimedia links and other various forms of literature. The use of the various forms will also help identify the pros and limitations of the Woven Cities development plans.

What is Creativity? and what is Innovation?


The creative application of knowledge is the steppingstone for innovation. Creativity has to be artistic, scientific, or other and the functionality of the knowledge then applied. Knowledge is essentially the raw material for needed in order for the creative act to take place for the birth of innovative ideas. Deep insight and invention are the first insights of several stages of creation in order for innovation to be realised which is also the process of which new acquisition of knowledge is required.


When looking at creativity within society it is not always easily translated into quantifiable and superior economic performance. Several discipline’s grounded from literature has yielded clues but is not always straight forward and a little more complex. Very strong influence from culture and traditions have been a main feeding point for creativity and the degree of the forms that it can develop. While many forms of creativity are expressed through art, music, and crafts some are not always valuable from an economic yardstick and need the form of innovation to take place.


Society’s level of creativity is always likely to be higher if three things are involved such as cultural environments attached to high value and learning, an upbringing of strengthened cognitive and analytical capabilities, and a society that attaches equal value to the to the importance of building human capital through better health (Shahid. Y, 2007).




Who are Toyota Industries?

The founder of the Toyota industries is the famous Sakichi Toyoda, where in 1891 he stood in front of the first created patented wooden structure of the impressive wooden hand loom in 

the city of Kosai. Unknowing that this would be the first patent in a long evolution of innovative technologies, he simply understood the influence and power of innovation in connecting people and the improvements that it would make to people’s lives.
Sakichi was the son of a highly skilled farmer and carpenter that was highly regarded and relied upon by the community. 

Sakichi was very well educated and also an assistant carpenter to his father where through an upbringing of adversities where the new government under the Meiji Emperor plagued his entire village with poverty. Sakichi had a developed altruistic nature in looking for ways in which he could be useful to the people around him serving the community. 


His curiosity in reading newspapers and magazines inspired creating study groups with local youth for improved learning where in 1985 he learned about the newly enacted Patent Monopoly Act. With the inspiration for invention Sakichi recognising that the western world was inspired by machinery, new improved methods in the way machinery was power driven needed to be replaced by more sustainable less expensive alternatives than coal. 


With Sakichi being deeply impressed by the way new Japanese machines had been invented for display in 1890, he devoted all his time in developing understanding and knowledge in how these machines worked and in the autumn of the same the first patent of the hand loom was created and patented (TIC, 2023). 


Since the patent of the loom by Sakichi the invention has gone from Loom to Vroom. With the new innovation of textile weaving from the new developed machine, the first world war created high demand in the fabrics industry. With the company making a huge economic success the son of Sakichi in 1993 decided to make a change by turning the company into an automotive industry currently known as Toyota (UB, 2021). 


With huge success in the automotive industry over the spanning decades, by 2019 Toyota became the tenth largest company in the world producing more than 10 million cars and a worldwide leader in the technological advancement of electric hybrid cars. With the companies efficient and effective production of well-known high quality, low-cost high fuel efficiency cars, Toyota in 2000 became the best-selling car retailer in the US. By the 21st century Toyota began to innovate in the Hydrogen fuelled cell cars, then in 2015 established its first research institute for research and development to concentrate their efforts on artificial intelligence and robotics (Wheeler ship, 2020). 



2.0 Main Findings.

Toyota’s Innovation Opportunity.

2.1

Identified Opportunity

The Woven City. 

In October of 2021 CEO of Toyota James Kuffner gave a briefing session in Susono city Japan to talk about Toyotas new innovative project, the Woven City. The creative concept of the Woven City began with a conversation between the leader Akio Toyoda and one of his employees involving the future of the industry and its sustainability. The discussion involved how new hydrogen fuel technology concept ideas could be incubated and tested not just from a laboratory perspective but in a real-world environment that would help create solutions in tackling pollution, traffic, and safety. The city would provide a 2000 square kilometre living/laboratory environment combined with scientists and inventors creating an ecosystem of exploring new ideas and innovations for the future (J. Kuffner, 2021). 
This type of innovation is described well by Henry Chesbrough in his open and closed innovation model where he classifies Akio Toyoda’s as closed innovation. Chesbrough (2003) describes Akio’s Woven city project as a successful innovation that requires control where the type of strategy of Akio’s is to generate ideas within a closed lab type environment closed off from the outside world comprising of the brightest minds of people in the industry. It acts like a state-of-the-art research centre and infrastructure of a real living breathing environment of a small-scale city generating its own sustainable energy to run it. This guarantees control, secrecy, and acceleration of development in new technologies and applications which is very opposite to open innovation by not needing external resources or stakeholder collaboration (Wim. V & Henry. C, 2014). 
Disadvantages to this closed innovation project are that limited corporate resources can hinder development of new technologies. Also, without outside extension of possibly needed expertise opinions, then furthering creative ideas may not always be seen from a closed group of specialist team members. This then creates progress from furthering and then delaying time schedules of the project as the same employees cannot always generate endless ideas (GTI, 2021).
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(H. Chesbrough, 2009).

The concept idea from Akio Toyoda and his team reflects the difficulties and challenges that covid-19 presented around the world and the suffering it caused to so many. This resulted in his idea in the belief that the woven city would create new creative ideas and opportunities of technological advances to overcome such difficulties in the future. It paused reflection by Akio Toyoda in what felt most important in life where in 2011 the Great East Japan Earthquake had already forced the company to act by building the Higashi-Fuji plant supporting the regions company by creating new jobs, paying local taxes, and investment to help bolster the regions prosperity (Akio. T, 2021).

Akio Toyoda along with the Toyota team believe that hydrogen fuel technology will create a huge leap in developing new creative applications for the use of hydrogen fuel in decarbonising society. The challenge presents three goals which focus on mobility of goods, people, and information where new technology supports not just the company but the world by creating happier healthier people and lives. The woven city creates a setting where new creative ideas can be trialled and tested in a contained environment at speed and at scale and holistic thinking can be applied which is usually impossible in other environments. The goal is not to replace people through the development of new technology and applications, but to unlock the full human potential to create new value in economic activity and happiness (K. Kuffner, 2021). 

Professor Joe Tidd describes this very well as “process to product innovation” in the 4 Ps of innovation where taking previous technologies such as hydrogen can be trialled, tested, and implemented in a test like city/laboratory. Joe Tidd describes this well as semi radical change in taking existing hydrogen technology and rethinking of that technology whereas creativity of this can be incubated in an environment to process new ideas of innovative products and how they can be optimized. The ultimate product for the consumer being a product that efficiently uses energy in an economic sustainable way, and the driver of that product by Akio being hydrogen technology, and the demand for economic and environmental sustainability. Tidd also explains in his “push, pull” phases where the “pull” scenario is the necessity of new innovation needing to arise for new invention, and technology being the product of which there’s a “push” phase from the new opportunities out of research giving rise to new application from the technologies (J. Tidd, 2006).
However, Tidd describes limitations and weaknesses to the process and product paradigm of the innovation model. Where new innovations can represent major threat to existing market positions, firms can have the capability to respond. Even though process innovation plays a strategic role, being able to make something else better than the competition creates a powerful source of advantage. With other major car companies having possibly superior abilities in manufacturing and market position then survivability is a threat in competitive global markets of similar products. Having the ability to replicate said technologies in Hydrogen at a lower more competitive cost, better service and higher quality can get the company left behind. 
Incremental Change within Joe Tidd’s model can be a weakness taken advantage of by other companies where existing developments from Toyota can be optimised by competition. (Hollanders, study by Du Pont rayon plants) suggests that incremental gains in efficiency are often much greater than those that have been born from radical changes. However, over time Japanese manufacturers have been the long standing “total quality management” in these changes through sustained incremental change giving Toyota the strategic advantage in positional strength. 
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(N. Walton, 2011).
                                                                                       2.2
Type of Innovation identified.
Semi Radical Technological Innovation.

(Gregor & Hevner, 2014) explains within the Innovation Matrix model identification of Akio Toyoda’s Woven City as a semi radical technological sustaining innovation where his goals are well defined and embraces the way he cares for the planet and each other by embracing the 17 sustainable development goals of the United Nations (TTG, 2021). He believes that the woven city will produce new technology to achieve these goals, and that an 18th goal could be added to the list which he believes to be Happiness. This part of the innovation matrix model is also defined well as the improvement quadrant where creating better solutions in the form of more efficient and effective products, services, and ideas in the form of new technologies. All of these being the key challenges in this quadrant of high application and maturity adopted in his concept of skilled workers cohabitating in an ecosystem of creativity within the Woven city. This finely balances between the exaptation quadrant taking known solutions of hydrogen fuel technology by adaptation of skilled individuals with experience within multiple disciplines. Exaptation innovations have considerable world impact from existing knowledge to cross application of new products and services. This is a knowledge-based mouse trap reinforced with resource and research investment exploring theories underlying design, and science research approaches for the vision of its sustainable objectives through new technology (Grant. R, 1996).  
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Limitations to sustainability of the Woven City and its development could be analysed through Kurt Lewin’s Force Field analysis model where techniques can be used to conceptualise problem solving at any given time (R. P. Claggett 1967). As the Woven city is being developed the initial starting cost is 10 billion dollars and with governments around the world expected to spend around 41 trillion dollars in smart cities over the next 20 years then the ongoing costs are unknown. This could be a possible limitation within the innovation matrix of the model as Lewin’s forcefield analysis looks at resisting factors such as the ongoing development of electrically powered technologies investment and infrastructure which is well ahead of hydrogen innovation. This creates a disadvantage to the investment area if the electric powered technology in mobility exceeds hydrogens infrastructure development (R. Cramer, 2021). These opposing forces described by Lewin identifies within innovation that business can run out of money fast if current electrical technology infrastructures in mobility progress before significant progress can be made. This also ends up as another disadvantage in resources being wasted and then also a business risk in a new product if the quality is poorer or inferior (J. Morris, 2021). 



2.3
The Creative think tank team behind the Woven City.

In the Toyota Global Times James Kuffner CEO of the Woven city describes that the leadership and passion of Akio Toyoda was a fundamental implementation in strategic planning of the team and workforce, and specialised needs of a specific team to support design strategy for the project. Kuffner outlines the importance of effective information sharing from expert scientists within the project and importance of smooth communication to spur progress, even through the uncertainties such as COVID-19. 
Professor Joe Tidd also describes this as knowledge-based innovation by creating new possibilities through a combined amalgamation of different expertise of person skillsets. Weaving these together within a team is a process of inspiring new creative ideas for successful innovation as bundles of knowledge are successful components in the architecture of that innovation (J. Tidd, J. Bessant, K. Pavitt, 2020). 
Butler (1999) identifies how the teams close relationships developed from Akio Toyoda’s transformational and responsible leadership is an important area where Akio employs people who support his vision of the Woven City. This is important as encouragement to support his vison and mission in the project acts critically to solve problems. This is so that it is reciprocated by the desire of the employees as they are motivated toward the same goals and a higher sense of autonomy and achievement (Sundi. K, 2003). 
When Akio Toyoda talks about his innovation of the Woven city the word’s that are always used by him are “we” and “our” dream.  Bernard Bass (1985) describes at an organisational level, the ability to apply creative thinking at an individual level and a team can only be effective by motivating his followers in accomplishing more than the follower actually “planned” to accomplish themselves (D. Khanin, 2007). 
James Burns (1978) explains that through transformational leadership four components which are vital for followers to achieve “more” are inspired motivation, intellectual stimulation, idealised influence, and individual consideration. By Toyoda concentrating on these values through his team, the passion spoken by his team members speak from true passion and inspiration in how they align their own values with the values of the organisation. This then motivates each other member of their team creatively to higher levels in a value system that’s congruent between the leader and follower, and by understanding the impact of this the behaviour of the employee then has a positive impact on the organisation (R. J. Givens, 2008). 
Weaknesses that impact on a team level from Toyoda’s transformational style can be explained by (Dansereau, Graen & Haga, 1975) whereas Toyoda’s innovation is a closed project, the scale of the project is considerable and the specialised team that works there are living within the lab/living type environment. This poses a risk to the amount of equally high exchange he may be able to have within a vast team. Dansereau, Graen and Haga explain that the groups of employees there can become separated by relationships with the leader if there is not consistency in equal engagement. This can result in problematic exchanges between leader and follower if the relationship becomes too formal from limited time and energy in giving equal time and energy to each follower. This then poses a limitation in how much creativity an employee wishes to invest within the project based on dissatisfaction, role clarity and commitment which in turn at an organisational level reduces performance and in turn project times and objectives (V. R. Krishnan, 2005). 

2.4
Assessment of Effectiveness, Barriers, and Risks.

One of the biggest driving forces behind the Woven city follows with the question “why is the Woven City being built?”. The main driving force of the Woven City stems from Saki chi Toyoda’s passion for technology in applications that would benefit not just himself and his family, but also the world. The same passion follows with Akio Toyoda where the woven cities driving principal forces are creating sustainability in hydrogen fuelled technological applications and the wellbeing of the people around the world. The future of artificial intelligence and sustainable energies are the driving goals of producing a lab like city with the infrastructure of sustainable energy with zero carbon emissions (CES, 2020).
These forementioned forces can be assessed for effectiveness within Lewin’s forcefield analysis model. These developments explained as positive drivers for change by describing the goal and vision for change, and why they are important for future sustainability and creativeness applications for a zero-emission future. This being not just in mobility but every other experimental application for hydrogen fuel technology that can be created and experimented in a safe environment. Lewin’s model represents a structured decision-making technique where difficult and challenging decisions have to be made, but also in applying the model in improving the quality of the decisions in chances of success. This also represents Kurt Lewin’s unfreezing step of his change theory model where the identification of everything Toyota had been investing in electrically needed to be rethought in order to stop current trends in behaviour in brainstorming new creativity in future innovation’s (J. Kaminski, 2011).
In order for Lewin’s model to be fully analysed it also needs application of restraining forces to identify what are the negatives against the change initiative/innovation idea. This provides effectiveness in identifying the strengths and weaknesses within the model so that strengthening the driving forces can be achieved through weakening the resisting forces (U. Tahir, 2019). 
Forbes magazine published an article in 2021 discussing the inefficiency of hydrogen as a fuel compared to battery powered alternatives. This presents a barrier problem based on that in order to create hydrogen fuel that is completely green it must be produced by electrolyzed water which already loses 30% of its power before it actually makes it into the vehicle (A. Denise, 2021). This risk is one restraining force in Lewin’s model; however, this is then counteracted by another driving force being that 21 billion gallons of ore are mined per year in order to make electric car batteries and then filled with 50 million pounds of waste that does not decompose. This highlights an even worse environmental and ecological compromise which eliminates Forbes weakness/barrier point within Lewin’s forcefield analysis and then turned into a strength. Lewin’s model is analysed in this way very similarly to a SWOT analysis in creating strengths from weaknesses and then opportunities to make Toyoda’s innovation model a success. 
However, when conducting a full analysis of Lewin’s model there must be an evaluation of every driving factor of forces, fore and against. This explores how every restraining force can be examined and utilised as a strength, or by weakening the restraining force by strengthening the driving factors behind the change. This is called changing the balance by identification, evaluation and developing an action plan (D. Swanson & A. Creed, 2014).
Another barrier is that with vast funding from the government in smart cities this poses a competitive risk that the innovation cost of the woven city could present a financial risk in cost of applications made if other organisations capitalise on the innovation at a lower cost.
Limited resources from the closed innovation could prevent the creative aspect being further developed. If other organisations allow similar open innovation projects for external resources and expertise then creativity within their projects cold excel that of Toyota (N. T. Buck, 2017)
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(BIZZNEWS, 2023).


2.5
Leadership and Management.

The type of leadership style that Akio Toyoda represents in this project is that of a transformational one based on inspiration and emotional appeal routed from his cultural background. This style of leadership by him focuses on inspiring the entire organisation while effecting the employees’ beliefs through encouragement to perform his vision. He motivates his employees through synchronising his vision for the future and also enthusiastically responding to changes in the external environment. 
Kurt Matzler (2015) explains the relationship between innovation and transformational leadership co-ordinates the actions of their employees through intrinsic motivation enabling the employees to live up to their full potential. Intellectual stimulation from Akio Toyoda empowers the employees to think in creative ways with individualised consideration by listening and working together with his employees (K. Matzler, 2007).
The benefits to Akio’s transformational style are that within his innovation strategy he also deploys an intrinsic motivational value which conciliates transformational leadership with creativity at an individual level within his employees. This plays a double role where there is individual value favouring correctness and the harmony of human relations between person and group (S. J & Zhou, 2003). 
(Q. J. Shi, 2010) describes that when a trilogy of variables such as transformational leadership, identification with the leader, and innovation of a conducive climate are amalgamated it has a significant impact on creativity of the employee and group as a whole. Toyoda’s leadership style and his vision of the woven city conceptualises a multidirectional approach, where there is psychological empowerment. This is created through the belief of his vision and the capabilities of the team which creates trust in the success but also a perceived ethical meaningfulness to the project. Empowerment in this way creates effective management delegated to his employees in full autonomy, the productivity from this autonomy and thereby the quality and financial performance of the organisation. Efficacious productivity by the team develops more cognitive flexibility within creativity and more likely to effectively solve problems followed by delf determination, eagerness, and personal control (F. Wei, X. Yuan & Y. DI, 2010).

3.0
Conclusion. 

This report has demonstrated the importance of how creativity can positively affect innovative ideas that change the world not just for the purpose of technology, but for the benefit of peoples lives and wellbeing in pursuit of a more sustainable future. Akio Toyotas vision of the Woven City demonstrates that in order to achieve large scale sustainable goals for the future, there needs to be large scale creative ideas and investment to do so. The acknowledgement of intellectual skills and knowledge from expert minds and skills sets is a fundamental key in achieving such innovation. There has been application of demonstrated models throughout the report exploring closed innovation and how important it is but also how weaknesses can be explored in applying Lewin’s forcefield analysis. The analysis has revealed many ways in how resisting forces to the project can be strengthened by creating the project in more open ways to avoid competition from by obtaining more resources and professional input of fresh ideas. The 4 Ps model by Joe Tidd has examined the Importance of intellectual input when creating such innovations as knowledge is key. There is clarity in the importance of abundance of that knowledge and resources in implementing position through processes needing to achieve the paradigm of Akio’s vison. Key factors in exploring achieving success toward this paradigm of technology, sustainability and healthier lives is identifying through the matrix better solutions for efficient and effective products, services. However, awareness in competition has been transparent if limitations in how Toyota progress without further knowledge and support is not welcomed in their closed environment. The leadership style within the project by Toyoda has represented itself throughout the report as one that achieves maximum proficiency. The ethical and cultural values as a leader creates passion that emulates throughout the workforce achieving passion by his followers. Motivation and creativity through autonomy has generated a clear collective goal of the organisations vision, but also in benefit of satisfaction of the followers that surround him and their enthusiasm for the project to create a sustainable zero emission future.
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