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Metaphors as a Managerial Vehicle for New Product Development: Evidence from Honda’s Humanoid Robot, ASIMO

Executive summary

Mason (1991) explained that metaphors are nonliteral figures of speech in which a word or phrase denoting one concept is used in place of another more literal description.  They perform critical roles in communication and enactment.  This is very crucial when the enactment takes place in a changing environment.  A good example of such a changing environment would be business decision making and actions.  This is closely related to the use of “theory” by managers from Christensen and Raynor (2003).  

In my capstone, I will explore using metaphors as a managerial vehicle for NPD with managerial insights from development of ASIMO from Honda.  A managerial vehicle is a metaphor itself.  It will drive you in the right direction to do NPD.  I hope to accomplish the following objectives in this capstone:  
First, my main introduction will be on the greatest challenge a business faces is creating new products to generate new markets, metaphors and robotics.  
Second, I will focus understanding the theory behind metaphors: introduction, concept of metaphor, definition of metaphor, characteristics of metaphor, theoretical foundation of metaphor, and evaluation of metaphor.  
Third, I will discuss the application of metaphors: introduction, creating value in your organizations through metaphors, metaphors in global management, metaphoric development program, metaphors in NPD, comparison of metaphors used by Canon, Inc. and Apple Computer, Inc in innovation management, metaphors used in sensing strategic surprises, and military metaphors in business.  
Fourth, I will explain the relevance of metaphors in NPD: introduction, stage-gate process, stages, gates, benefits of state-gate process and the results, portfolio management and the problems associated with it, goals of portfolio management, and what happens without portfolio management.  
Fifth, I will do an exegesis on metaphors as a managerial vehicle for NPD:  introduction, case study on ASIMO involving Honda’s driving force, its research lab, research facilities in Japan, US, and Germany, why create a humanoid robot, the secret story from the parent of ASIMO, make the atom, the three present principle used in robotic development, ASIMO actual place principle, and the managerial insights for NPD from the ASIMO case study.  
Last, I will draw a conclusion and state what future research could be.

I will answer the following questions in my capstone:

1) How can the metaphor philosophy employed by Honda to develop ASIMO through NPD be used by other robotic companies innovating new robots? 
2) What kind of stage-gate process is used in NPD of ASIMO?
3) Why is stage-gate process used in NPD of ASIMO?
4) How are metaphors used in management?
5) Why are metaphors used in management?
6) What are some examples of metaphors used in management?
7) What are some examples of metaphors used in NPD?
8) How are metaphors used in NPD?
9) How did Honda align itself using metaphors to do NPD?
10) How did Honda use the metaphor of Astroboy in its NPD of ASIMO?
11) Did the use of metaphors differentiate Honda as the leader of humanoid robots?
1. Introduction
“Then you should say what you mean,” the March hare went on.  “I do,” Alice hastily replied; “at least – I mean what I say – that’s the same thing, you know.”

L.  Carroll (1991).
“I speak Spanish to God, French to men, Italian to women, and German to my horse.”
K.  Charles V (n.d.).
“All theories of organization and management are based on implicit images or metaphors that persuade us to see, understand, and imagine situations in partial ways. Metaphors create insight. But they also distort. They have strengths. But they also have limitations. In creating ways of seeing, they create ways of not seeing. Hence there can be no single theory or metaphor that gives an all-purpose point of view. There can be no 'correct theory' for structuring everything we do.”
(Morgan, 1996, p.  348).
“It is not the strongest of the species that survives, nor the most intelligent that survives.  It is the one that is the most adaptable to change.”
C..  Darwin (n.d.).
Companies do face many problems when pursuing the NPD process even when using the stage-gate process.  According to Cooper (2001), the possible problems are: lack of market orientation, poor quality of execution, moving too quickly, not enough up-front homework, lack of product value for the customer, no focus, too many projects, and lack of resources, lack of systemic new product development process with discipline.  The most critical problem is constantly facing the greatest challenge of creating new products to generate new markets.  Conventional marketing methods have failed to achieve that.  This problem can be resolved by the creative usage of metaphors as a managerial vehicle because they are as moldable as are modeling clay with respect to the needs of the users.  Commercially successful examples who had used metaphors are Apple, Canon, Bose, and Honda.  Honda is the best example picked as a case study not because of generalization but because it has demonstrated not once but twice the creative usage of metaphors as a managerial vehicle in first the development of the urban car Honda City and then the development of the humanoid robot, ASIMOV.

Ortony (1979) highlighted that metaphors can be viewed as representations of underlying cognitive structures.  They emerge from sentence-level “root metaphors” which can become an implicit part of the vocabulary and language we use to communicate thoughts, formulate actions, and enact strategies.  One example to look at is an unauthorized program embedded in a computer operating system as a “dormant virus”.  This is the root for a system of metaphors addressing the problem of “contaminated systems”, the “epidemiology” of the geographic and electronic distribution of the unauthorized program, software for “virus diagnosis” and system “inoculation” etc.    
Weick (1979) stated that metaphors play four important roles in communication and enactment.  First, they provide a way to encapsulate features of a situation or process and communicate these aspects to others without spelling out all the details.  Second, they play a significant role in providing a conceptual framework and vocabulary in new situations and settings in which there is little or no previous experience.  Third, they promote understanding by requiring active engagement in the communication process.  Finally, they necessarily highlight some aspects and hide others because of the same characteristics that enable us to understand one concept in terms of another.  

Zaltman (2003) says that 95 percent of our purchase decision making takes place in the subconscious mind.  A marketer can reach the subconscious mind through studying the metaphors consumers use to express their thoughts and feelings. This involves in-depth probing using one-on-one interviews for the hidden meanings contained in consumers’ metaphors.  Metaphor-elicitation techniques can be used by firms providing: farming supplies, home appliances, office systems, and beauty care to identify important unmet needs of customers.   He emphasized that imaginative thinking by managers and market researchers is necessary to successfully apply insights from metaphor-elicitation techniques to generate helpful new products, more informative communications, and more rewarding in-store experiences. 
Lundholm (n.d.) talked about how Japanese companies use metaphors and analogies to manage the creation of new knowledge.  He stresses that communication in a company is very important.  Articulation is the conversion of tacit knowledge to explicit knowledge.  Internalization is the conversion of explicit knowledge to tacit knowledge.  Articulation is important because tacit knowledge has to be communicated to other people to be useful.  Tacit knowledge can come from both individuals in the company and users outside the company.  Matsushita Electric Company used the knowledge of a professional baker to improve the quality of bread baked by their home bread-making machine.  A software developer was sent to train with a professional baker who was known for making the best bread in Osaka.  The software developer learned the special kneading technique which could be translated into the bread-baking machine.

He also talked about the theory of automobile evolution as the superior metaphor for the development of new car concepts used by Honda in 1978.  What associations can arise from this metaphor? The question roused by the metaphor was: If cars were living organisms, how would they evolve? The conclusion by the development team was the slogan: “car-maximum, machine-minimum”.  This contrasted with the general trend of the time that sacrificed comfort in favor of appearance.  Further development of the concept led to a car that was short in length and tall in height.  Such properties made it cheaper, lighter and more comfortable.  The outcome was the urban car Honda City.  This car inaugurated a new generation of short and tall cars in Japan instead of the styling trend which was long and low sedans.
He argued that the use of metaphors in product development must also include analogies.  The example he used was the development of the personal copier by Canon where a beer can was used as an analogy.  Canon decided that the copier drum that stood for 90% of all the maintenance should be disposable using a beer can as an analogy.  This would imply a dramatic reduction of production cost of the drum.  When the development team discussed this problem over beers, the idea of analyzing the production process of beer cans appeared.  It would be great if this cheap production process could be used to produce the copier drum.  Analogy did lead to the solution of the problem as the immediate step between pure imagination and logical thinking.

Japan is a world leader in the application of artificial intelligence to daily life, a reputation that is being cemented by the many sophisticated robots employed in the country as security guards, receptionists, guides, pets, and hospital workers. 
Faiola (2005) explained that though the level of artificial intelligence (AI) technology advancement in the United States is perhaps equal to Japan's, American AI research efforts mainly focus on military applications, while the bulk of Japanese efforts are directed at consumer applications. This trend in Japan is being driven by a number of things, including concerns about a future shortage of factory workers due to depopulation, and young people becoming less inclined to accept hazardous, dirty, or physically rigorous work. 
He also mentioned robotic solutions being considered or deployed including a line of versatile worker robots with human-like hands envisioned by Toyota, and cyber-security guards from Alsok that use sensors and paint guns to detect and stop intruders. The sensor-equipped Paro robotic baby harp seal, designed as a therapeutic toy for the elderly, can recognize the voice and hand gestures of its owner and respond with soothing sounds and movements. Even more advanced is the robot receptionist at the Tokyo University of Science that can perform 700 verbal responses using voice recognition and expresses facial emotions. 
Faiola referred to the Advanced Telecommunications Research Institute International (ATR) Intelligent Robotics and Communication Laboratories director Norihiro Hagita saying the Japanese are more accepting of humanoid robots than Westerners partly because a precept of the Shinto religion is the presence of gods within all things, whereas most people in Western countries subscribe to monotheism. Reports compiled by Japanese officials’ forecasts that there will be a robot in each Japanese household by 2015 or earlier.

2. The essence of metaphor

2.1 Introduction

This section will play a critical role in discussing what a metaphor is, how it is defined, what characteristics it may possess, the theoretical foundation of a metaphor, and how it can be evaluated.  It is an in-depth exposition of the grounding behind metaphors complementing the brief introduction on metaphors given in the previous section.

2.2 The Concept of Metaphor

Rindfleisch (1996) recently explained that social scientists in general and marketing strategists recognized the conceptual importance of metaphors. The importance and the pervasiveness of metaphors in marketing thought and practice can be traced back to Arndt (1985) who outlined their role in science and detailed the characteristics of alternative metaphors in marketing. Arndt (1985) noted that metaphors are best thought of as representations of different schools of thought or alternative approaches within a given world view.
Rindfleisch (1996) indicated that a growing number of marketing scholars have focused attention on the metaphor as an instrument capable of shaping marketing thought and practice. They recognize the subtle and potent influence metaphors play in many areas of everyday life including both business practice and academic research. Several prominent linguists and philosophers suggest that metaphors are the foundation of human knowledge and provide the lens through which we view the world.

2.3 A Definition Of Metaphor

As defined by Sackmann (1989), a metaphor is a figure of speech in which a term or phrase with a literal meaning is applied in a different context in order to suggest a resemblance.  It involves the transfer of meaning from a common and familiar source domain to a relatively uncommon and unfamiliar target domain.  This gives metaphors their poetic and rhetorical flavor and makes them effective tools for communicating ideas.

Rindfleisch (1996) explained that metaphors are used in daily conversations ("My Spanish could use some brushing up"), business communications ("That product is our cash cow"), and even within scientific discourse ("the consumer as an information processor"). Because of their pervasiveness, many theorists claim that all knowledge is ultimately metaphorical in nature.  The sheer volume of metaphors attests to their vital role in the formation and direction of thought.

2.4 Characteristics of metaphor

Rindfleisch (1996) talked about philosophers of language claiming that metaphors play a subtle and pervasive role in structuring our thoughts and our actions. The most widely cited authority of this new cognitive view of metaphor is the noted linguist George Lakoff whose suppositions suffuse most metaphor-based discussions by business researchers.  The following discussion largely derived from Lakoff's seminal work incorporates the ideas and concepts of other philosophers and a number of metaphor researchers in both marketing and management.

Rindfleisch (1996) emphasized that the most notable aspect of this entire body of literature is the high degree of consensus and conceptual consistency shared by all these philosophers and researchers. A synthesis of their work reveals that the proponents of this cognitive view believe that metaphors are fundamental, instrumental, systematic, partial, experiential, and able to shape both thought and action.
Rindfleisch (1996) explained that metaphors are fundamental. According to Lakoff and Johnson (1980), metaphors provide the foundation not only for our language but also for our entire conceptual system. Because the latter plays a major role in determining our thoughts and deeds, metaphors exert an essential and fundamental influence on those thoughts and actions. "If we are right in suggesting that our conceptual system is largely metaphorical," maintain Lakoff and Johnson (1980), "then the way we think, what we experience, and what we do every day is very much a matter of metaphor."
Rindfleisch (1996) explained that most of our daily actions require little or no self-reflection, thus we rarely examine the components of our conceptual system.  These metaphorical foundations are unlikely to be questioned or even observed. Self-reflection and identification of implicit metaphors are crucial exercises for social scientists because these metaphors provide the foundations for the assumptions and ideals that underlie scientific investigation. Hirschman (1993) notes that the dominance of the consumer-as-computer metaphor has dramatically influenced the way consumer researchers think about consumers. She points out, "We no longer liken humans to computers; we now think of them as computers and are disappointed when they do not perform as efficiently and rationally as these machines can be programmed to do."

Rindfleisch (1996) explained that metaphors are instrumental.  The fundamental nature of metaphors has undoubtedly arisen in part from the functional and useful purpose they serve in our daily lives. Metaphors portray difficult and complex concepts more concisely than a literal explanation and they lead to enhanced understanding. They render abstract ideas and concepts more concrete and more easily remembered. They highlight new, surprising, and interesting likenesses between two or more concepts or objects by transferring meaning from a relatively familiar domain to a more obscure one. They can take old, tired, and familiar concepts and cast them in a new light, leading to new and creative forms of inquiry and expression. This communicative power of metaphors has been acknowledged recently by a number of marketing practitioners who are increasingly making use of them to create more effective marketing communications. Within the academic circles, metaphors serve other useful functions as well e.g. bringing legitimacy to a new area of research, lending a multidisciplinary focus, and expediting new concept formation.

Rindfleisch (1996) explained that metaphors are systematic. Rather than representing individual, isolated concepts, they allow understanding to take place by transferring entire domains of experience from a source to a target. For example, in the metaphor "Time is money," the domain of money includes such concepts and activities as budgeting, wasting, giving, and spending which can also be attributed to our views of time. Metaphors are frequently described as providing holistic or gestalt types of understanding. The holistic and systematic nature of metaphor is seen in Arndt's definition of it as representative of "different schools of thought or alternative approaches for using a given world view." This systematic view of metaphor bears a close resemblance to the hermeneutic philosophers' proposition that language conveys traditions of meaning (Thompson, Pollio, & Locander, 1994).

Rindfleisch (1996) explained that metaphors are partial. They are partial because they highlight selected aspects of experience, downplay other aspects, and ignore some aspects altogether. For example, "Time is money" highlights the resource-based similarities between time and money but downplays and ignores many substantial differences between these two concepts such as the fact that unlike money, time cannot be saved and used at a later date. This selective nature of metaphor has led Davidson (1990) to suggest that most metaphorical sentences are patently false.  Likewise, Lakoff and Johnson (1980) note that this partiality is a defining characteristic of the concept of metaphor. "If it were total," they state, "one concept would actually be the other, not merely understood in terms of it." Because of this partial nature, some researchers suggest that multiple metaphors are often needed to portray a complex concept adequately.

Rindfleisch (1996) explained that metaphors are grounded in experience.  All metaphors are grounded via our interaction with our physical and cultural surroundings. As Lakoff and Johnson (1980) attest, "The kind of conceptual system we have is a product of the kind of beings we are and the way we interact with our physical and cultural environments." So whereas the time-as-money metaphor is largely coherent with our highly materialistic culture, it loses a good deal of its conceptual power in less materialistic ones. Although most metaphors are concepts expressed as other concepts, say Lakoff and Johnson (1980), they are "grounded in systematic correlations with our experience." For example, "Time is money" is grounded in our particular cultural experiences that highlight the resource-like aspects of both time and money as objects that can be precisely quantified, are assigned a specific value, and are progressively used up in accomplishing a particular objective.

Rindfleisch (1996) explained that metaphors shape thought and action. Because of their grounding in our conceptual experience, systematic nature, and communicative power, metaphors actively shape both our thoughts and our actions. As Lakoff and Johnson (1980) again suggest, "New metaphors have the power to create a new reality."  Because metaphors are partial, they define reality selectively by highlighting particular features of a concept while hiding others. Firm believers of the time-as-money metaphor might enact it by carefully budgeting their time out of a fear of wasting it while ignoring the fact that at the end of the day they have no more of this valuable resource than their less thrifty counterparts. Hence, this particular metaphor affects the way they think about and manage their time.
Rindfleisch (1996) explained that the pervasive influence of metaphors also carries over to scientific activities such as problem definition, concept formation, and research methods. As Arndt (1985) notes, metaphors influence both the framework of scientific analysis and the specific puzzle-solving methods used. In fact, metaphors have been identified as the providers of the very foundation of scientific inquiry. As stated by Morgan (1980), "It will be argued in this article that schools of thought in social science, those communities of theorists subscribing to relatively coherent perspectives, are based upon the acceptance and use of different kinds of metaphor as a foundation of inquiry."  (p.  3).
Rindfleisch (1996) talks about some theorists bemoaning the use of metaphors in scientific research but most philosophers and scientists acknowledge the useful role metaphors play in scientific inquiry. First, metaphors are unavoidable because of their fundamental nature. Even if such thinking could be controlled, such a move would very likely lead to impoverished theories and concepts. The solar system model of the atom helps researchers grasp their very objects of study by making this difficult concept more tractable.

2.5 Theoretical foundation of metaphor

Lawley (2001) explained that all theories of organization and management are based on implicit metaphor.  Metaphors play a paradoxical role: they are vital to understanding and highlighting certain aspects of organizations, while at the same time they restrict understanding by backgrounding or ignoring others.
He also claimed that Morgan’s theoretical stance is aligned with that of linguist George Lakoff and philosopher Mark Johnson who have toiled to raise awareness of the pervasiveness and fundamental nature of metaphor. They say,
“In all aspects of life ... we define our reality in terms of metaphors and then proceed to act on the basis of the metaphors. We draw inferences, set goals, make commitments, and execute plans, all on the basis of how we in part structure our experience, consciously and unconsciously, by means of metaphor.” (Lakoff & Johnson, 1980, p.  158).  
He considered the very common metaphor, that an organization is like a machine. We think in terms of 'inputs and outputs', maximizing 'production' and making 'efficiency the driving force'.  When things go well, we say the organization is 'running like clockwork', a 'well-oiled engine' or an 'assembly line'. When they are not, we say communication has 'broken down' and 'things need fixing' because there is 'a spanner in the works'.  We want to get to the 'nuts and bolts' of the operation and intervene at the point of maximum 'leverage' in response. We conduct 'time and motion' studies, regard people as 'cogs in a wheel', and attempt to quantify and measure everything. We establish human 'resources' departments, allocate 'manpower' and recruit to 'fill a slot'.  The organization loves ’re-engineering'.  Morgan (1996) says, "One of the most basic problems of modern management is that the mechanical way of thinking is so ingrained in our everyday conception of organizations that it is often difficult to organize in any other way" (p.  6).  To open up our thinking, he proposed doing the following (Morgan, 1996):

(1) To show that many conventional ideas about organization and management are based on a small number of taken-for-granted images and metaphors.

(2) To explore a number of alternative metaphors to create new ways of thinking about organization.

(3) To show how metaphor can be used to analyze and diagnose problems and to improve the management and design of organizations. 

He illustrates his ideas by exploring eight archetypical metaphors of organization: Machines, Organisms, Brains, Cultures, Political Systems, Psychic Prisons, Flux and Transformation, Instruments of Domination (see the following).

	Archetypical Metaphors for Organizations 

(and associated concepts)

Machines
Efficiency, waste, maintenance, order, clockwork, cogs in a wheel, programmes, inputs and outputs, standardization, production, measurement and control, design 

Organisms
Living systems, environmental conditions, adaptation, life cycles, recycling, needs, homeostasis, evolution, survival of the fittest, health, illness

Brains
Learning, parallel information processing, distributed control, mindsets, intelligence, feedback, requisite variety, knowledge, networks

Cultures
Society, values, beliefs, laws, ideology, rituals, diversity, traditions, history, service, shared vision and mission, understanding, qualities, families

Political Systems
Interests and rights, power, hidden agendas and back room deals, authority, alliances, party-line, censorship, gatekeepers, leaders, conflict management

Psychic Prisons
Conscious & unconscious processes, repression & regression, ego, denial, projection, coping & defense mechanisms, pain & pleasure principle, dysfunction, workaholics
Flux and Transformation
Constant change, dynamic equilibrium, flow, self-organization, systemic wisdom, attractors, chaos, complexity, butterfly effect, emergent properties, dialectics, paradox

Instruments of Domination
Alienation, repression, imposing values, compliance, charisma, maintenance of power, force, exploitation, divide and rule, discrimination, corporate interest


Morgan (1997) stated, “It is impossible to develop new styles of organization and management while continuing to think in old ways.” (p.  63).  He showed how metaphors can be applied to organizational change, resolving conflicting ideas, identifying core problems, reading and reshaping teams, creativity, and rethinking products and services.

Although he is at pains to avoid asserting the supremacy of any given metaphor or theoretical perspective, he prefers a relativistic, self-organizing approach to management. To manage multiple decentralized teams and projects, the metaphor of a spider plant is considered by him as an example.

The metaphor of a spider plant (or any other metaphor for that matter) can be used in the following exercise (Morgan, 1997, p.  65-66):

1. Select an organizational unit for the exercise e.g. team, department, project, company, etc.
2. List as many of the characteristics of the spider plant as you can. (E.g. Spider plants begin to grow new shoots when they outgrow their pots.)

3. For each characteristic, identify where there are, and where there are not, parallels in your organizational unit.

4. Consider how well the metaphor fits your organization, and the new insights this creates.

5. Letting your imagination run wild, 'stretch' the metaphor of the spider plant to think about how your organization could be.  Use a metaphor as the basis for a new organizational design.

6. What are the differences between the newly designed and the existing organization? What new insights for shaping management processes emerge?

For example, say your reading of your current company (step 3) is that "Unlike a real spider plant, the only thing growing in this organization is what's in the pot. The central plant is being fed by the offshoots. Their life is being drained away". You might realize (step 4), "If this carries on the offshoots will die, and the central plant will suffer. In fact it has already started to wither". The metaphor can now be used to create a new design (step 5), "If the stems of the offshoots represent the flow of resources and values, they need to be strong and healthy so that resources can flow both ways. That would encourage more offshoots rather than stifle new initiatives". You might conclude (step 6), "We've been so focused on the competition between the pot and the offshoots we've never thought of developing the stems. We could even use them to integrate the whole organization".

2.6 Evaluation of metaphors

According to Mason (1991),, the application of metaphors should take into account the following factors:

Globalization: An organization’s environment is globalizing.  The global village is a reality.  An action in one location affects another.

Diversity: An organization deals with diverse markets, sources, and production locations.  It is called on to coordinate the activities of individuals from a wide range of cultural and ethnic backgrounds.

Complexity: Relationships between an organization and its environment, including other organizations, are complex.  Two or more organizations may simultaneously compete, cooperate, engage in joint ventures, share stock ownership etc with the relationships changing over time.

Cooperation: Organizations are engaging in cooperative activities to take advantage of the specialized skills and capabilities of each.

Rising expectations: Consumers and industrial customers are expecting more from organizations.  If a better version of a product or service with higher quality and faster response has been offered by someone, somewhere, this becomes the level expected.  This leads to a ratcheting of expectations with product or service performance and quality expected to rise and never fall.     

He also talked about metaphors possessing the following qualities:

Robust: It should not be so specialized that it loses its utility when applied in different organizational settings.  It should have a high degree of face validity when moved from one organization to another.
Natural, uncomplicated: It should have broad appeal.  It should enable top management and middle managers to communicate and work toward a shared vision.  It should have concepts that are familiar to individuals from a wide range of educational background and not require experience with a particular culture.

Stimulating: It should stimulate creative thinking about organizational goals and potential applications of the business strategy.  It should enable participants in the strategy-forming process to make associations between and among previously remote facts.  It should inspire an organization to seek a realizable vision that may exceed its current image of itself.

Deep: It should enable managers and researchers to identify questions critical in today’s environment.  It should lead researchers to a research agenda and an effective approach to developing greater knowledge.  It should assist in identifying potentially significant products and lead managers, designers, and researchers toward successively more detailed problem formulations and solutions to today’s problems.

Issues highlighted and issues hidden: The systematic aspects of a metaphor enable us to understand one aspect of a concept in terms of another necessarily hide other aspects.  A particular metaphor highlights some issues and aspects and hides others.  An example will be the war metaphor where the win/lose aspect of market competition is highlighted but the potential cooperative aspects of industrial participants are hidden.  It should highlight issues that may be critical to the organization’s current situation.  It should not hide issues that might be strategic.
3. Applications of metaphors

3.1 Introduction

This section will explain how metaphors can be applied in management.  Several examples will be discussed using a diverse repertoire of applications from creating value in the organization using metaphors to the utilization of military metaphors in businesses.  This section complements the previous one which discusses why metaphors are used in management.  

3.2 Creating value in your organization through metaphors

Lansiti and Levien (2004) studied the example of a commercial success from using metaphors in their business.  Wal-Mart's and Microsoft's dominance in modern business has been attributed to a number of factors ranging from the vision and drive of their founders to the companies' aggressive competitive practices.  The performance of these firms derives from something much larger than the companies themselves: the success of their respective business ecosystems. These loose networks of suppliers, distributors, outsourcing firms, makers of related products or services, technology providers, and a host of other organizations affect, and are affected by the creation and delivery of a company's own offerings.

Like an individual species in a biological ecosystem, each member of a business ecosystem ultimately shares the fate of the network as a whole regardless of that member's apparent strength. From their earliest days, Wal-Mart and Microsoft have realized this and pursued strategies that not only aggressively further their own interests but also promote their ecosystems' overall health.

The keystone advantage

Lansiti and Levien (2004) talked about keystone organizations playing a critical role in business ecosystems.  Keystone organizations aim to improve the overall health of their ecosystems by providing a stable and predictable set of common assets.  You can think of Wal-Mart's procurement system and Microsoft's Windows operating system and tools that other organizations use to build their own offerings.  They also mentioned that keystones can increase ecosystem productivity by simplifying the complex task of connecting network participants or by making the creation of new products by third parties more efficient. They can enhance ecosystem robustness by consistently incorporating technological innovations and by providing a reliable point of reference helping participants respond to new and uncertain conditions.  They can encourage ecosystem niche creation by offering innovative technologies to a variety of third-party organizations. The keystone's importance to the health of the ecosystem is its removal that will lead to the catastrophic collapse of the entire system. For example, WorldCom's failure had negative repercussions for the entire ecosystem of suppliers of telecommunications equipment.

By continually trying to improve the ecosystem as a whole, keystones ensure their own survival and prosperity. They don't promote the health of others for altruistic reasons.  They do it because it's a great strategy.

Lansiti and Levien (2004) explained that keystones are in an advantageous position. As in biological ecosystems, keystones exercise a system wide role despite being only a small part of their ecosystems' mass. Despite Microsoft's pervasive impact, it is only a small part of the computing ecosystem.  Its revenue and number of employees represent about 0.05 percent of the total figures for the ecosystem. Its market capitalization represents a larger portion of the ecosystem typical for a keystone because of its powerful position but it has never been higher than 0.4 percent. Even in the much smaller software ecosystem in which the company plays an even more crucial role, its market cap has typically ranged between 20 percent and 40 percent of the combined market cap of software providers. This is a fraction of the more than 80 percent of total market capitalization of the much larger ecosystem of computer software, components, systems, and services that IBM held during the 1960s.
Lansiti and Levien (2004) talked about an effective keystone strategy having two parts. The first is to create value within the ecosystem. Unless a keystone finds a way of doing this well, it will fail to attract or retain members. The second part is to share the value with other participants in the ecosystem. The keystone that fails to do this will find itself perhaps temporarily enriched but ultimately abandoned.

Lansiti and Levien (2004) mentioned that keystones can create value for their ecosystems in numerous ways.  The first requirement involves the creation of a platform, an asset in the form of services, tools, or technologies that offers solutions to others in the ecosystem. The platform can be a physical asset such as the efficient manufacturing capabilities that Taiwan Semiconductor Manufacturing offers to those computer-chip design companies that don't have their own silicon-wafer foundries, or an intellectual asset, like the Windows software platform. Keystones leave the vast majority of value creation to others in the ecosystem but create what is crucial to the community's survival.

The second requirement for keystones' success is that they share throughout the ecosystem much of the value they have created, balancing their generosity with the need to keep some of that value for themselves. Achieving this balance is not easy. Keystone organizations must make sure that the value of their platforms, divided by the cost of creating, maintaining, and sharing them, increases rapidly with the number of ecosystem members that use them. This allows keystone players to share the surplus with their communities. During the Internet boom, many businesses failed because the theoretical value of a keystone platform was increasing with the number of customers, and the operating cost was rising simultaneously. Many B2B marketplaces continued to increase revenue despite decreasing and ultimately disappearing margins leading to the collapse of their business models.

Lansiti and Levien (2004) gave the good example of a keystone company, eBay, which effectively creates and shares value with its ecosystem.  It creates value in a number of ways. It has developed state-of-the-art tools that increase the productivity of network members and encourages potential members to join the ecosystem. These tools include eBay's Seller's Assistant which helps new sellers prepare professional-looking online listings, and its Turbo Lister service which tracks and manages thousands of bulk listings on home computers.  It has also established and maintained performance standards that enhance the stability of the system. Buyers and sellers rate one another, providing rankings that bolster users' confidence in the system. Sellers with consistently good evaluations attain PowerSeller status.  Those with bad evaluations are excluded from future transactions.

eBay shares the value that it creates with members of its ecosystem.  Users are charged only a moderate fee to coordinate their trading activities. An incentive such as the PowerSeller label reinforces standards for sellers that benefit the entire ecosystem. These performance standards also delegate much of the control of the network to users which diminishes the need for eBay to maintain expensive centralized monitoring and feedback systems. The company can charge commissions that are no higher than 7 percent of a given transaction well below the typical 30 percent to 70 percent margins most retailers would charge.  eBay does this because it is good business. By sharing the value, it continues to expand its own healthy ecosystem of buyers and sellers now totaling more than 70 million and thriving.

3.3 Metaphors in global management

Judge (1989) talked about some examples of metaphors used in particular global management in the following:
· Ecology: The use of a complex ecosystem to articulate understanding of the dynamic relationships between different perspectives represented by species would offer a conceptually elegant device to explore issues of sustainable development. 
· Crop rotation: In searching for appropriate metaphors to illustrate the need and functioning of cycles of policies, it is appropriate to use a process which has traditionally been considered basic to sustaining the productivity of the land. 

· Resonance hybrid: In a world community characterized by distinct and opposing views, the possibility of interrelating them to form the basis for an overarching structure, without denying the distinctness of those structures, can be usefully elucidated by a concept from chemistry. Chemical resonance hybrids are basic to the molecular structures characteristic of living organisms. 

3.4 Metaphoric development program

Judge (1989) pondered about the key question whether metaphors can in reality be effectively used to enhance innovative policy-making for global management. The question is whether metaphors used non-rhetorically can provide the conceptual scaffolding for new policies and the structures resulting from them. 

He talked about an imaginative stimulus for such investigation as in a science fiction scenario explored by a number of writers. It focused on the challenge of comprehending high degrees of complexity calling for decision-making under operational conditions as in global management. The problem is piloting or navigating a spacecraft through "hyperspace" or "sub-space", as imagined in the light of recent advances in theoretical physics and mathematics. Writers have explored the possibility that pilots and navigators might choose appropriate metaphors through which to perceive and order their task in relation to qualitative features of that complexity e.g. flying like a bird, windsurfing, swimming like a fish, tunneling like a mole, etc because of the inherent complexity of such environments. The mass of data input derived from various arrays of sensors is channeled to the pilot in the form of appropriate sensory inputs to the nerve synapses corresponding to his "wings" or his "fins". Perception through the chosen metaphor is assisted by artificial intelligence software and appropriate graphic displays. The pilot switches between metaphors adapting to the nature of the hyperspace terrain.  This at least stimulates imagination concerning a possible marriage between metaphor and artificial intelligence in relation to governance. 

Although it could be argued that entrepreneurs and leaders may use some such metaphoric device already as a way of ordering their strategic perceptions, the question as to whether more fundamental use can be made of metaphor in policy contexts can only be effectively answered by further work along the following lines according to Judge (1989): 

(a) Design: Investigations are required into the way extended metaphors can be designed as an aid to governance. Such investigations should cover the following: 

· appropriate richness of the metaphor 

· constraints on use of the metaphor 

· degree of isomorphism with the problematique and/or operational style 

· degree of familiarity with dynamics of substrate 

The design challenge should be explored as the need for a set of complementary metaphors that can be used under different conditions to contain the relevant problematique.  Special interest is focused on the facility with which the shift from metaphor to metaphor within the set can be accomplished. 

It is important to note that because the metaphor is used extensively in many cultures in formal processes, skill in the use of metaphor in such circumstances may have to be acquired from them by those who attempt to use metaphor-free Western languages in development planning and implementation. 

(b) Education: Educational techniques on the practical use of metaphor should be documented. Determine what media and other techniques can be adapted to facilitate access to the use of metaphors noting that most people, especially those without a formal education, appear to make extensive use of metaphors. Metaphors may be natural to the language in the culture in question or associated with traditional symbol systems. The problem is thus one of encouraging and legitimating an existing skill rather than of implanting a new one. 

(c) Development of metaphoric indicators: Regardless of whether enhanced use of metaphors is encouraged, there is a need to develop aids to the recognition of what might be considered metaphoric "aggression" or "entrapment". In the terms of Jacques Attali, people open themselves to "seductive" truths by which they may subsequently become entrapped. At what point, or to whom, are metaphors to be considered aggressive to the point of violating a sense of identity or cultural integrity? The misuse of advertising and political propaganda should be reviewed in this light. 

Indicators are also required of metaphoric poverty to determine the vulnerability to metaphoric aggression and as a warning that information may be relatively incomprehensible in that form. The bureaucratic use of metaphor-free texts, especially within the international community, should be reviewed in this light. 

(d) Engaging and disengaging from a metaphor: Effort should be made to articulate the skills required to take on an extended metaphor to guide understanding of complex issues, whether individually or in a group especially where concrete action is called for. Corresponding effort is required to develop the skills which make it possible to launch the metaphor in order to move to a more appropriate metaphor.  Developing the ability, when working within one metaphor, to determine that it is no longer as appropriate to the circumstances as some other metaphor might be more important. 

Investigation and development of this skill is critical to any effective systematic use of sets or patterns of metaphors within which an individual or group may shift according to the nature of the conceptual challenge. It is especially critical to further understanding of how to develop cyclic or even rhythmic use of different conceptual scaffoldings. 

(e) Empowerment in relation to social problems: The metaphors to which people have access should be examined to determine to what extent they are empowering or disempowering.  Is it possible to design, or bring about the emergence of empowering metaphors? 
There would seem to be a strong possibility that the alienating quality of life experienced by increasing numbers is due partly to imaginable impoverishment. The effort taken to compensate for this, results in various forms of substance abuse, excessive television viewing and other activities which stimulate the imagination. 

If there is any chance that new ways of using metaphors might open up additional ways for people to relate to society, then further investigation is essential, especially if this may prove relevant to such intractable issues as youth unemployment, drug abuse, overpopulation and cultural impoverishment. 

(f) Identification of metaphors of specialized agencies: It is not recognized, when advocating or imposing the use of particular sets of values, needs or programmes that these effectively compete as functional substitutes in traditional societies with other sets of qualities and modes of action symbolized by hierarchies of gods or spiritual beings governing those qualities. The fundamental sets society now attempts to implant, whether embodied in the Specialized Agencies of the United Nations or the equivalent government ministries, are designed to perform many of the regulatory functions previously ascribed to supernatural beings or potencies. Given the ersatz quality of the academic and administrative approaches to legitimating such initiatives, in contrast with the cultural richness popularly associated in the past with pantheons or Camelot, it is not surprising that public information programmes have relatively little success in arousing enthusiasm and generating the will to change.

Such agencies could determine how to make creative use of the metaphoric and symbolic dimensions to counteract their superficial and "bloodless" images, and give credibility to their initiatives. Given the criticisms of inefficiency and fragmentation, such investigations could uncover ways in which the metaphors governing agency action could be seen as components of a self-organizing organic pattern of fundamental significance even to the governance of the earth. Such investigations could highlight the necessary functional complementarities between the metaphors in any such pattern.

(g) Investigation of problems as metaphors: It is seldom realized that a societal problem is a problem precisely because it escapes any attempt to encompass it within any conventional set of categories. Such problems cannot be defined in any scientific way. Global modeling initiatives do not model problems. Any problem that emerges from human interpretation of the significance of the relationships modeled under certain conditions is not embodied in the model. As a psycho-social reality, people claim to perceive problems.  However, as abstractions escaping definition, such problems could well be better understood as metaphors. It is possible that metaphors offer a more fruitful way of handling them. It is arguable that the Chinese currently emphasize this approach. Investigation is required into the strengths of this approach and its weakness as illustrated by Reagan's evil empire metaphor.  Special attention is paid to the metaphors through which the global problematique may be perceived. Extremes include the billiard ball metaphor, the network metaphor, the field metaphor (with characteristic analogous to electromagnetic fields), and the wave metaphor (with problems emerging into prominence and then disappearing, as with political issues). Better metaphors, or more developed metaphors, could suggest more coherent strategies.

(h) Investigation of metaphors implicit in development action: It is seldom realized that a significant proportion of organization vocabulary results from innovations made by the Cistercian Order of monks after the 12th century in an early form of transnational organization. The notions of "assembly", "commission", "constitution", "agenda" and "ballot" derive from that context. Given the key role played by the limited vocabulary of international action and development action in general, it would be appropriate to explore what metaphors are hidden in that vocabulary - "organization", "program", "congress", "in the field", etc. In some cases tracing the metaphor may enrich understanding (e.g. "organization"); in others dangerous limitations may become apparent (e.g. "project", "mobilization"). Such investigations may suggest a richer vocabulary more appropriate to "marshalling" resources in support of development action.

(i) Relevance of therapeutic metaphors to development action: Metaphors have played an important role in therapeutic situations both in individuals and for communities as a whole. Many cultures have sets of fables which assist in this function. Developmental thinking has paid little attention to the insights in such materials whether in its own right or as a schema through which the culture defines development processes. David Gordon's study of Therapeutic Metaphors represents an extremely valuable articulation of the therapeutic possibilities which suggest new approaches to development and societal learning. 

(j) Investigation of policy cycles: Seemingly incommensurable theoretical positions or social policies could be fruitfully explored as frozen portions of social learning cycles. In this light such particular positions are each naturally valid for a part of the cycle but are inappropriate under conditions to which positions in other parts of the cycle respond. 

Well-articulated positions or policies, taken in isolation, may be judged as attractive by those sensitive to the range of conditions which they address, namely by those in the same portion of the learning cycle.  Such positions are essentially sub-cyclic.  Policy-making today with its short-term focus becomes a victim of cycles whose temporal scope it is unable to encompass. Any such policy naturally engenders what is perceived as opposition once it fails to respond to emerging conditions in the learning cycle. 

An interesting feature of this approach is the recognition that a position or policy rejected as inappropriate today may well re-emerge as appropriate some time in the future when the cycle repeats. Typical examples of this are alternation between phases of centralization and decentralization. 

The question is how to design a cycle of incompatible but complementary policies, and how to select or design a metaphor through which to comprehend its phases (each of which may itself need to be communicated in metaphoric form). One intriguing example along these lines is the Chinese classic The I Ching (or Book of Changes) -- a traditional policy guide to the Emperor. This involves transitions between 64 contrasting conditions in a cyclic sequence, each described in metaphoric terms.  It is interesting that although many efforts have been made to describe cycles of relevance to the socio-economic sciences (cycles of civilizations, business cycles, and economic cycles, etc); it is only recently that the argument has been made for the introduction of cyclic assumptions into understanding of the nature/society interactions. The author, Kinhide Mushakoji, suggests that this may result in the proposal for a quasi-Buddhist group of transient reality with an underlying non-Aristotelian logic. This led to a formal language approach to the question by Gheorghe Paun. 

The argument for a shift to a cyclic focus needs to be based on further theoretical understanding of cycles to social phenomena. Kinhide Mushakoji is exploring the effects of the introduction of cyclic assumptions into understanding of nature/society interactions which may result in a proposal for a quasi-Buddhist group of transient reality with an underlying non-Aristotelian logic. 

(k) Adapting insights from the arts: fiction, poetry and music: It is one of the recognized functions of the arts to give form to visions of new ways of organizing perceptions of the world. The arts are an important resource in exploring new visions of social organization and visions of the future.  It might be expected that they would suggest new approaches to governance. 

Given the key position of poetry as a source of metaphor and the subtlety of insights attributed to poets, one might expect the existence of poetic insights into the problem of governance. One interesting initiative in this connection is the multi-lingual compilation by V S M de Guinzbourg entitled Wit and Wisdom of the United Nations. Whilst on the staff of the UN Secretariat, he collected proverbs and apothegms on diplomacy, some of them poetic in form. Of greater interest is the little known novel by the English Robert Graves titled Seven Days in New Crete. It is a study of governance through poetry. 

In explaining why "we are our own metaphor", biologist Bateson (1987) pointed out to a conference on the effects of conscious purpose on human adaptation that: 

"One reason why poetry is important for finding out about the world is because in poetry a set of relationships get mapped onto a level of diversity in us that we don't ordinarily have access to. We bring it out in poetry. We can give to each other in poetry the access to a set of relationships in the other person and in the world that we're not usually conscious of in ourselves. So we need poetry as knowledge about the world and about ourselves, because of this mapping from complexity to complexity."  (p.  288-289). 

Bateson (1987) points to the advantages of poetry in providing access to a level of complexity in people of which they are not normally aware. It could well be of significance for the governance of social processes characterized by patterns of relationships too complex for the mind to grasp. Of special interest in comprehending non-linear cyclic processes in relation to linear thinking are the insights arising from the relation of rhythm to meter in poetry. In this sense the current spastic development of society as a victim of economic cycles may be seen as resulting from an arrhythmic approach to governance. 

3.5 Metaphors in NPD

Laitner (1998) gave an example of a commercial success from using metaphors in its business especially NPD.  Bill Frost, a principal of the Minneapolis-Orlando-New York Metro-based creative process facilitation and training company, Ideas to Go, Inc., shared his thoughts on the use of metaphor in the ideation and concept development processes.

Metaphor plays a major role in the process. Ideas to Go help to facilitate the client teams in the generation, evaluation, development and refinement of new products and positioning concepts. The Creative Consumers®* have been selected for their ability to think about old things in new ways. There is need to stimulate all the various parts of the brain if they are going to generate truly compelling possibilities on behalf of its clients. *Creative Consumers are a proprietary pool of intensely-screened and highly trained, intelligent and articulate consumers that Ideas to Go utilizes in its ideation sessions on behalf of its clients. 
The role of metaphor is as varied as it is powerful. Although they utilize visual arts in almost every stage of their process, they also rely heavily on verbal, auditory, kinesthetic and tactile metaphors. 

Prior to recent ideation sessions, Creative Consumers® was asked to do a musical homework assignment. They were each asked to scan their CD and cassette collections to find a stanza of music that framed the essence of their lifestyles or life situations. Everything was brought in from the Beatles "Hard Days Night" to Elton John's rendition of "The Circle of Life" from the Lion King movie. Playing the music in the session vaulted each participant past the logical left brain and got them immediately into creative visualization. In the context of ideation, one person's life metaphor becomes open to zillions of alternative interpretations by everyone else in the room. 

Kinesthetic and tactile metaphors can also be used.  Another project required them to generate possibilities for new snack foods; they had the Creative Consumers® prepare skits of their actual eating habits.  A living room scene was set up in the ideation room and watched each of them, in turn, demonstrated their personal routines of munching, grabbing and popping in the mouth, etc., while they watched television. Ideas were stimulated as much by watching the postures and approaches to nibbling snacks as form the setting itself.  Each person's scenario became a physical representation of his or her own snacking metaphor. 
Playdough™, Slime™ and other tactile toys can be found in their sessions.  Alternative senses tap into a different place in the brain.  The goal is to bring the body, mind, soul and spirit into the product. The more aspects of life with which you can imbue the idea, the better job is done for the client. 

Verbal metaphors are also utilized. Before ideation even starts, they are used as a part of the process to select Creative Consumers® for their pool.  People who are able to fluently think in terms of abstract connections and metaphors are also very good at generating lots of diverse ideas and creative solutions.  Metaphor creation and recognition are part of their stringent screening for Creative Consumers®. It isn't as much a matter of extreme intelligence as it is the ability to see connections where others cannot. There are plenty of smart people out there who aren't very practiced at thinking that way. Others are naturally skillful in this type of work.  Metaphor recognition is used to identifying them.
Verbal metaphors are used during the ideation process because they are particularly helpful in prompting the piggybacking of one person's idea on another's. This is particularly true when a client has a product for which they want to develop positioning possibilities. One of the questions most certainly asked to the Creative Consumers® is, "What is this product like?" The ensuing stream of metaphorical responses is always particularly enlightening and stimulating for new positioning language. 
The goal is to generate as large a quantity and diversity of ideas as is possible during the initial phase of developing new products, services, positionings or even product names. Metaphors can really accelerate the imagination. 
Visual metaphors are very important at each level of the invention process: 1) they provide information transfer and task definition that is essential to catalyze ideas; 2) they support the brainstorming, selecting and developing of concepts; and 3) they can help keep the team focused on attributes as they develop action plans for implementation. 
Visual stimuli can provide focus.  In the converging stages of the process, after the huge list of ideas has been winnowed down and fleshed out, a professional artist joins the client team to develop black and white or color illustrations of the products. By using both pictures and words, it is possible to jump-start the communication of concepts to the participants in the focus groups. It helps insure that the group as a whole has a more complete understanding of the secondary benefits of the product.  Clients claim that when the concept visual includes positioning cues, it can help keep them focused as they continue developing the product. 

Laitner (1998) gave another example of metaphors used in NPD.  Jeff Durgee, Professor of Marketing at Rensselaer Polytechnic Institute, has been exploring the power of metaphor in the creative process especially in the transfer of design attributes from one manifestation into another. His work encompasses both verbal and visual metaphors and he has a deep interest in the relationship between the visual arts and products in a given time period. 

Visual art metaphors do bring value to the new product development process. The arts serve as the metaphoric manifestation of peoples’ experience.  Design and utility are inseparable because they are the physical representation of a solution to a perceived need.  It is easier seen in retrospect. When art, objects, and products are evaluated in their historical context, much can be learned about the environment, capabilities, needs and values of the people who created them.  

Lots of examples can be found on this. Car designs have reflected customer values of grace, speed, and luxury as translated through such varied elements as hood ornaments with classical implications or visual cues derived from the aerospace, military and high technology domains. 

This is applicable to the NPD process in several ways.  First, you can re-invent the product successes of the past by breaking them down into their component metaphors.  The retail bank is a good example. If you began by identifying adjectives which represent attributes or values that customers desired from a bank in the 1960's, the word "accessible" comes to mind.  

Next, turn your back on banking, and look for those products, institutions, processes and people that epitomize the word "accessible." A laundry list of "accessibles" would yield any number of metaphors helping to expand the concept. The ATM looks a lot like a vending machine+television+pay phone. 

New ideas can be generated, visualized and understood by utilizing the process to build products similarly. Verbal metaphors are made more powerful through visualization. 
The NPD process begins with the consumer's desired value or end state. The next step involves using visual and verbal metaphors to help redefine the original product and produce the breakthrough function and design. 

3.6 Comparison of metaphors used by Canon, Inc. and Apple Computer, Inc in innovation management

Nonaka and Kenney (1991) gave an example of a commercial success from using metaphors in its business.  Innovation is an information creation process that stems from social interaction.  The firm provides a structure within which the creative process is positioned.  The highly interactive project development teams were composed of staffs from diverse backgrounds and operated in an environment of intense daily communication.

They mentioned the products developed were different in these two cases.  Canon took an established product and redesigned it for a larger market.  On the contrary, the Mac proved to be a fundamental step forward in personal computing.  The relationship of the product development team to the host firm differed greatly.  At Canon, top management was far more united in the support of the mini copier (MC) development.  

The management at Apple was initially ambivalent toward the Mac project.  The management became completely supportive only later.  The Mac was developed in isolation and in destructive relation to the rest of the company.  The information created in the Mac design process was not conveyed to other parts of the company.

The MC team at Canon had a different relationship with the corporation compared to that of Apple.  The leaders were more a part of the homogeneous structure with a clear hierarchy and a definite capability to coordinate various parts of the corporation.  Goals were agreed upon and the task force was able to call on the assistance of the corporation.

Nonaka and Kenney (1991) also mentioned the activities of the product champions were different.  Steven Jobs, CEO of Apple Computer, commanded that resources be funneled into the Mac project.  The crucial role he played was to create the vision of an insanely great computer and an ability of the Mac team to make a hole in the world.  The Mac team had to translate these general visions into a real product by creating the reality to satisfy the vision.  During the process, incredible goals for product introduction were created encouraging extreme efforts from the team.  

Product champion Hiroshi Tanaka of Canon shared his role very differently (I.  Nonaka, personal communication, September 10, 1984):

“I never allow individual play.  Whenever we submit a patent, we do it as a team… To create new technology, everyone must have commitment.  Even though we put a very capable man in the team, if he becomes selfish, the project has never succeeded.  So the role of the leader is how to make other participants committed.  Innovations cannot be made by giving commands.”

They mentioned the Japanese system is designed to provide a sense of commitment and purpose from the project participants without creating the meritocratic system that became so disruptive in the Mac development project.

In the Canon case typical for Japanese firms, the information developed in a product development project is made and accumulated inside the firm.  Most Japanese firms must draw largely on internally accumulated information when undertaking a project because of the long-term employment system.  

On the contrary, the Mac team in Silicon Valley had the advantage of recruiting outside talent.  Steven Jobs repeatedly raided Xerox PARC and Hewlett-Packard.  The negative aspect is that employees are also far more willing to leave the company.  Nearly all the employees responsible for developing the Mac including Steven Jobs have now left.  The information and experience these employees represent had been lost to the company.  Florida and Kenney (1990) emphasized that this knowledge is available to other entrepreneurial firms and helps to fertilize the whole Silicon Valley.

Nonaka and Kenney (1991) highlighted that the use of metaphors and analogies in both case studies play a crucial role in conceptualizing difficult parts of the project.  The Mac was conceived of as the bicycle of personal computers, the telephone of the 1980s, the crankless Volkswagen for the quality conscious and the Cuisinart at various times.  The idea was to inspire the team to develop a product that would permeate and impact everyone’s life.  At Canon, the goal of creating the AK-1 of copiers was used to rally the corporation around the MC project.  The difference between the slogans is interesting.  The Canon slogans appealed to an internal goal reproducing its success in cameras in a new field.  On the contrary, Apple slogans had a more universal goal aiming at furthering the PC revolution.         
3.7 Metaphors used in sensing strategic surprises 
Knowledge@Wharton  (2003) talked about Management Professor Sidney G. Winter using metaphors from natural science to demonstrate the challenges involved in sensing strategic surprises and reacting to them effectively through taking a different approach to the same issues. His presentation was entitled “Sensors, Selection and Strategic Surprise.” 

He began by noting that organisms such as moths, bees and flowers have evolved sensors that respond to what he defined as strategic threats and strategic opportunities.  As an example of a response to strategic threat, some moths can hear the sonar of the bats that prey on them and use the sonar to trigger an evasive dive reducing the chances of being eaten.  These same moths cannot hear anything else.  They have no peripheral audition.  As he said, “evidently the survival gain from the flight maneuver ‘pays for’ the fitness cost of the sonar hearing system.” 

As an example of response to strategic opportunity, he explained how some bees can sense the ultraviolet plain light of white flowers. The bees are attracted to white flowers apparently even dazzled by them because bees do not sense light frequencies the same way humans do. “The world of experience depends on the sensors and differs from organism to organism,” he said.

He noted that evolution is an effective designer of sensors but it is also notably backward-looking.   Evolution has left us with consequences of the past.  Happily, organisms have sensors to inform them about threats and opportunity.  “Sensors are costly,” he added, and “a big part of the cost is typically fixed and independent of use.” 

Sensors contribute to the organism’s success only by triggering and guiding the use of effectors. The pressure is to eliminate any sensor that is not linked to a suitable effector.  Those sensors that survive long-term in an organism result from what he called “selection, adaptation and learning” (SAL). If a sensor does not pay for itself, it is eliminated.  He added, “Only a narrow band part of the sensor survives” e.g. the bat’s sonar.

What does all this suggest for corporate sensing strategy? His analysis made a critical distinction between two kinds of sensors: general purpose sensors which can detect a variety of stimuli including those on the periphery and special purpose sensors which can only pick up a limited range of stimuli and can be hard to redeploy for other goals.  He also distinguished between external sensors that pick up stimuli outside the organism’s background and make them available to sensors and internal sensors which capture information about its internal state.

While some sensors are very cheap but linkages and effectors are expensive, an organism may tend to acquire a lot of information that it does not know what to do with, he noted.  We live in an age when it is cheap to own and operate sensors that pick up vast amounts of business data by analogy. It can be more expensive to find ways to effectively link that data to effectors i.e. strategists and planners who put the information to good use.  It is much cheaper and easier to collect data than it is to figure out ways to make sense of it.

Another obstacle to effective scanning is that businesses typically make substantial investments in sensors that are specialized, routinized and distributed in the organization, he noted. When data is routinely segmented for distribution into various business units, a recurrent issue is that information comes in at various points and does not trigger action because it was not combined from various entry points.  Specialists may be highly paid to analyze a narrow range of data, not to sense and analyze diverse kinds of data.

He went on to discuss the relevance of Law X.  This corollary of Murphy’s Law holds that as he puts it, “Whatever X is, (a) a ton of information about X is available but (b) the right information about X is not available.” That is because, he explained, “the ‘ton’ of information is produced by cheap general-purpose sensors and the expensive sensors for the right information have not been deployed.”  To put things another way, general purpose vision tends to be weak and unfocused.  

It can be a major challenge to provide sustained alertness for the sorts of signals that come rarely because of the mindset and culture of most organizations.  He cited the Shuttle Columbia (a disaster that was so unlikely it came as a big surprise); recurrent alerts about terrorism; and normal accidents that no one can anticipate.  He noted, “Everyone has to decide how much time to devote to the periphery and how much time to devote to their own job.”  

It is vital for the CEO and his/her senior group of advisors to set a suitable tone for the entire organization.  He advised CEOs and other senior strategists to think hard about such questions when plotting an approach to these issues:

·     Do we need specialized but routinized sensing in areas where we do not have any?
·     Are there ways we can strengthen the general purpose sensors that we deploy?
·     Are there ways we can strengthen our peripheral vision in the sense of exploiting off-purpose signals from specialized sensors?
 
He concluded, “First, try not to be the moth in the living room.” Next, he noted that what doesn’t pay its way will be suppressed. And even some things that do pay their way will be suppressed because the rewards take such a long time to be reaped.  The periphery provides the alerts to redeploy general-purpose sensors to redirect attention to what now matters.
3.8 Military metaphors in business

Knowledge@Wharton  (2000) discussed  about the popularity of military metaphors in the business world.  Companies do not enter new markets.  They invade them.  Businesses make forays into new territories when they contemplate geographic expansion.  Consultants speak of engagements instead of assignments for clients.  This entire martial lingo serves a purpose.  When global business rivalries are intensifying, competition can resemble combat.  This was forcefully borne home to the CEO of a high-tech company who recently sold his start-up to Microsoft. Speaking to the Wall Street Journal about his reaction when the Seattle-based giant let 50 of his 100 employees go, he said: "Though I felt that we had won, some got killed, and some got wounded..."
Such parallels between warfare and business were the theme of a recent seminar at Wharton. Titled "From the Battlefield to the Boardroom: Applying Military Leadership to the Corporate World," it spotlighted three former military officers who spoke about their experience in the military and how it prepared them for their present roles in corporate America.  What they said might surprise those who may have expected to hear about guerrilla strategies or take-no-prisoners tactics. Their fundamental message: character counts; leadership involves caring for your troops; and those who accept the status quo will probably die.
General Charles Krulak, a former Marine Corps commandant who once led troops in Vietnam, is now senior vice chairman of MBNA Bank, an independent credit-card issuer that manages more than $70 billion in loans. He emphasized character as the most important trait of a leader. "It doesn't make a difference whether you are in the boardroom or the battlefield," Krulak says. "Many people are brilliant, articulate, charismatic, innovative and tough. But if they lack character, they will not succeed as leaders."
Are there not examples of leaders including presidents of countries who seem to succeed despite their apparent lack of character? True, admits Krulak, but their power is fleeting because success without character rarely stands the test of time. "It doesn't serve to inspire anyone and as leaders, you are in the inspiration business," he says. Unlike talents such as intelligence, which is a "God-given gift, character is a choice," says Krulak. "And it's not an easy choice like whether you should have Pop Tarts for breakfast, it's the kind of choice where your palms get clammy, sweat pops out on your brow, your guts begin to turn, and you know that the decision you are about to make will have an impact that people will not want to hear. But it is the right decision." When people learn to make right decisions no matter how difficult they are over and over again, that process helps build character.
Caring is character put into action, according to General Thomas Draude, former assistant commander of the First Marine Division in Desert Storm, now senior vice president of USAA, a $40 billion financial services company. "Early on, marine officers are taught to do two things: Accomplish your mission, and take care of your troops," he says. How does an officer take care of troops? By showing that he or she cares about them which involves knowing their names, their backgrounds, and even what makes them tick. Quoting Sun Tzu, author of the Chinese classic The Art of War, Draude says: "Regard your soldiers as your own children, and they will follow you into the deepest valleys. Treat them as your own beloved sons, and they will be with you even unto death."
Does corporate life lend itself much to caring? Draude believes it does. "The attitude of caring is important because, first, it is the right thing to do," he says. "Your character is demonstrated by the way you care about those for whom you are responsible. Caring cannot be delegated…it is not an HR requirement."  As the U.S. economy changes from one that was dominated by manufacturing to one that is driven by services, a caring, nurturing environment is crucial to engage the minds and hearts of all employees. "How can managers expect employees to care for customers unless they feel cared for?" he asks. "You can't become a leader unless you care for your troops. You can't fake it."
Colonel Robert E. Lee, former commanding officer of the Marine Corps' officer basic school, is now an advisor to the Secretary of the Navy. He points out that business is changing so rapidly that all leaders need to ask why they are doing things the way they are.  "If you accept the status quo, you will die," he says. "When you ask why something is being done in a certain way, you are not belittling tradition or the past, you are learning something new." Asking such questions helps create agile organizations that can respond quickly to changes in the market.

Following the nostrums that Krulak, Draude and Lee prescribe may not necessarily bring V-Day to all business executives. However, it could help them avoid the most destructive landmines.
4. The relevance of metaphors in NPD

4.1 Introduction

This section will explain the relevance of metaphors in NPD with respect to the stage-gate process and portfolio management discussed in detail.  It complements the previous section on application of metaphors by explaining why metaphors can be relevant in NPD. Laitner (1998) talked about metaphors being used only in the discovery stage of the stage-gate process.  Clynes (n.d.) talked about  building a car that can crouch down and leap like a leopard, put its paws out and accept the landing stated by Amar Bose, Founder of Bose Inc.  However, Rindfleisch (1996) mentioned that metaphors are partial (flexible).  They can be utilized in all stages in the stage-gate process depending on how creative or innovative the user is.  They can also be utilized in portfolio management to convey complex ideas and practice during the process of decision making on projects which hoard limited resources and do not maximize value, achieve balance, or align with the business strategy of the firm.  
4.2 Stage-gate process
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The Product Development Institute Inc. (n.d.) defines a  Stage-Gate® process as a conceptual and operational road map for moving a new-product project from idea to launch. Stage-Gate® is a widely employed product development process that divides the effort into distinct time-sequenced stages separated by management decision gates. 
It also talked about multifunctional teams being obliged to  successfully complete a prescribed set of related cross-functional tasks in each stage prior to obtaining management approval to proceed to the next stage of product development. 
4.3 Stages
The Product Development Institute Inc. (n.d.) mentioned that stages are at where the action occurs. The players on the project team undertake key tasks to gather information needed to advance the project to the next gate or decision point. Stages are cross-functional (there is no R&D or marketing stage) and each activity is undertaken in parallel to enhance speed to market. To manage risk, the parallel activities in a certain stage must be designed to gather vital information - technical, market, financial, operations - in order to drive down the technical and business risks. Each stage costs more than the preceding one, so that the game plan is based on incremental commitments. As uncertainties decrease, expenditures are allowed to rise and risk is managed. 
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Here, following idea generation, are the five key stages as defined by the Product Development Institute Inc. (n.d.)  : 
	Stage1 -
	Scoping: A quick and inexpensive assessment of the technical merits of the project and its market prospects.  A possible metaphor would be “The product should be as marketable as Guinness Stout”.


	Stage 2 -
	Building the Business Case: This is the critical homework stage - the one that makes or breaks the project. The business case has three main components: product and project definition; project justification; and project plan.  A possible metaphor would be  “The business model must be comparable or better than eBay”.


	Stage 3 -
	Development: Business case plans are translated into concrete deliverables. The manufacturing or operations plan is mapped out, the marketing launch and operating plans are developed, and the test plans for the next stage are defined.  A possible metaphor would be “The development of the product must be comparable or better than that of Dell Computers”.


	Stage 4 -
	Testing and Validation: The purpose of this stage is to provide final and total validation of the entire project: the product itself, the production process, customer acceptance, and the economics of the project.  A possible metaphor would be “ The testing and validation of the product must be comparable or better than that of catheters by Boston Scientific”.


	Stage 5 -
	Launch: Full commercialization of the product - the beginning of full production and commercial launch. A possible metaphor would be “The product should be launched with pompousness like that of the Olympics 2004”.


4.4 Gates

The Product Development Institute Inc. (n.d.) mentioned that preceding each stage is a decision point or gate which serves as a Go/Kill and prioritization decision point. Gates provide the funnels where mediocre projects are culled out and resources are allocated to the best projects. Gates deal with three quality issues: quality of execution, business rationale, and quality of the action plan.
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The structure of each gate is similar according to the Product Development Institute Inc. (n.d.): 

Deliverables: inputs into the gate review - what the project leader and team deliver to the meeting. These are defined in advance and are the results of actions from the preceding stage. A standard menu of deliverables is specified for each gate.

Criteria: what the project is judged against in order to make the go/kill and prioritization decisions. These criteria are usually organized into a standard list containing both financial and qualitative criteria but change somewhat from gate to gate. 

Outputs: results of the gate review. Gates must have clearly articulated outputs including: a decision (go/kill/hold/recycle) and a path forward (approved project plan, date and deliverables for the next gate agreed upon).

4.5 Benefits of stage-gate process
The Product Development Institute Inc. (n.d.) emphasized the benefits of the Stage-Gate® process which include:

· Puts discipline into a somewhat ad-hoc, chaotic process 

· Provides improved focus via gates, where poor projects are killed and efforts can be redirected to more promising projects and products

· Ensures a complete process - no critical errors of omission and no missing steps

· Builds the voice of the customer into new product projects

· The process is visible, relatively simple, and easy to understand and communicate

· The requirements are clear: expectations of a project team and leader at each stage and gate are spelled out 

· Stage-Gate® manages business risk by breaking resource commitments into increments or stages and more money spent up-front greatly improves the odds of success. 

The Product Development Institute Inc. (n.d.) highlighted that Stage-Gate® provides faster times to market: 

· More up-front homework results in better and sharper product definition - speeding up the development phase and ensuring less recycling and wasted time

· Clearly defined gates with pre-specified deliverables mean faster decision-making

· Cross-functional, parallel processing: new product rugby is not a relay race. 

4.5.1 The results

A more effective, efficient, and faster process that produces greater successful new product developments.

4.6 Portfolio management
What is Portfolio Management?

The Product Development Institute Inc.  (n.d.) identified the  vital question in the new product battleground as, "How should corporations most effectively invest their R&D and new product resources?" That is what portfolio management is all about: resource allocation to achieve corporate new product objectives.  It plays a critical role in the gates of the stage-gate process where decisions (go/kill/hold/recycle) and path forwards (approved project plan, date and deliverables for the next gate agreed upon) are made.
Today's new product projects decide tomorrow's product/market profile of the firm. An estimated 50% of a firm's sales today come from new products introduced in the market within the previous five years.

Portfolio management for new products is a dynamic decision process wherein the list of active new products and R&D projects is constantly revised. In this process, new projects are evaluated, selected, and prioritized. Existing projects may be accelerated, killed, or de-prioritized and resources are allocated (or reallocated) to the active projects. 

Much like stock market portfolio managers, senior executives who optimize their R&D investments have a much better chance of winning in the long run. But how do winning companies manage their R&D and new product portfolios achieve higher returns from their investments? 

4.6.1 Portfolio Management: A Problem Area!

They note that recent years have witnessed a heightened interest in portfolio management, not only in the technical community, but in the CEO's office as well. Despite its growing popularity, recent benchmarking studies have identified portfolio management as the weakest area in new product management. Management teams confess that there are rarely serious Go/Kill decision points and more specifically, no criteria for making the Go/Kill decision. As a result, companies are facing too many projects for the limited resources available!

Portfolio management of new products is a major business challenge. There are many different approaches with no easy answers. However, it is a problem that every company is addressing to produce and maintain leading edge products. 
4.7 Goals of portfolio management

While the portfolio methods vary greatly from company to company, the common denominator across firms is the goals management that is trying to achieve according to the Product Development Institute Inc.  (n.d.).  According to 'best-practice' research by Drs. Cooper and Edgett at the Product Development Institute Inc.  (n.d.), three main goals dominate the thinking of successful firms:

1. Maximize Value

It is to allocate resources so as to maximize the value of the portfolio in terms of the company’s key objectives (such as profitability, ROI, acceptable risk). A variety of methods are used to achieve this maximization goal, ranging from financial methods to scoring models.  A possible metaphor would be “Allocate resources to the product development only if the value of the portfolio can be maximized with ROI comparable or better than that of a casino”.
2. Achieve Balance

It is to achieve a desired balance of projects in terms of a number of parameters: risk versus return, short-term versus long-term, and across various markets, business arenas and technologies. Typical methods used to reveal balance include bubble diagrams, histograms and pie charts.  A possible metaphor would be “Balance projects like that of yin and yang in the universe”.
3. Align Business Strategy 

It is to ensure that the final portfolio of projects reflects the company’s business strategy and that the breakdown of spending aligns with the company’s strategic priorities. The three main approaches are: top-down (strategic buckets); bottom-up (effective gating and criteria) and top-down & bottom-up (strategic check).  A possible metaphor would be “Align your business like leaves from plants align themselves to receive maximum sunlight for maximum growth”.
The Portfolio Management System with its key components 

	
	Business Strategy &
Product Innovation &
Technology Strategy 
	

	
	
	[image: image4.png]



	
	

	1. Strategic Buckets 
	[image: image5.png]



	
	[image: image6.png]



	50,000 ft. 

	
	[image: image7.png]



	
	[image: image8.png]



	

	2. Project Decisions: 

Go/Kill
Prioritization 
	Gating Process: 

· Individual projects 

· In depth 

· Go/Kill decisions 

· Based on 
scorecard 
	[image: image9.png]



	Portfolio Review: 

· Holistic
· All Projects
· Right mix?
· Right priorities?
· Alignment?
	10,000 ft. 


4.8 What happens without portfolio management ?

The Product Development Institute Inc.  (n.d.) talked about companies without effective new product portfolio management and project selection face a slippery road downhill. Many of the problems that plague product development initiatives in businesses can be directly traced to ineffective portfolio management. According to studies done by Drs. Cooper and Edgett at the Product Development Institute Inc.  (n.d.), some of the problems that arise when portfolio management is lacking are:

A Strong Reluctance to Kill Projects

There are typically no consistent criteria for Go/Kill decisions. As a result, projects are simply added to the 'active list' of projects with no clear directional focus. The end results are: resources are thinly spread, longer time to market, poor quality of execution, and higher-than-acceptable failure rates.

Poor Go/Kill & Project Selection Decisions

This leads to many mediocre projects in the pipeline (i.e. extensions, modifications, enhancements) and a lack of high reward projects. Those few good projects that do exist are usually starved of resources and end up taking too long to market and fail to achieve their full potential.
The Wrong Projects are Selected

Decisions are not based on facts & objective criteria, but rather, on politics, opinion & emotions (i.e. manager's pet projects). Many of these 'ill-selected' projects fail to bring reward to the company.

Strategic Criteria are Missing

There is no strategic direction to projects selected and therefore, projects are not aligned with the business's strategy. This means that projects are typically a poor fit with strategy and overall spending does not reflect the strategic priorities of the business. 

Portfolio Management is about doing the right projects. If you pick the right projects, the result is an enviable portfolio of high value projects: a portfolio that is properly balanced and most importantly, supports your business strategy. 
5. Metaphors as a managerial vehicle for NPD

5.1 Introduction

This section is my main contribution to the capstone from the exegesis on the case study about ASIMO.  I seek to explain why Honda is successful in the research and development of ASIMO, its implementation through the outstanding research labs it possesses in Japan, US, and Germany, its usage of the metaphor “Make the atom!”, the three present principle, and the actual place principle.  The take-homes will be the managerial insights for NPD from this case study which can be adapted for other organizations pursuing NPD.   This section complements the previous section which discusses the theories of stage-gate process and portfolio management inherent in NPD by the application of developing ASIMO through “Make the atom!”.

5.2 Case Study on ASIMO

Honda Worldwide (2005a) talked about Honda Motor Co., Ltd., established in 1948 is one of today's leading manufacturers of automobiles and the largest manufacturer of motorcycles in the world.  It is recognized internationally for its expertise and leadership in developing and manufacturing a wide variety of products incorporating Honda's highly efficient internal combustion engine technologies ranging from small general-purpose engines to specialty sports cars. About 17.2 million Honda products were sold worldwide during the fiscal year ended March 31, 2004.

Throughout all of its operations from product development and manufacture to sales, Honda maintains a commitment to materialize the company's visions of "value creation", "glocalization" and "commitment to the future" with the aim of sharing the joy with customers worldwide in becoming a company that society wants to exist.

To maximize customer satisfaction levels, it works together with numerous business partners to supply Honda products to countries worldwide. Integral in this effort is the global network of 441 subsidiaries and affiliates (317 consolidated subsidiaries, 21 non-consolidated subsidiaries and 103 affiliates).
According to Takeo Fukui, President and CEO of Honda, Honda is powered by dreams in Honda Worldwide (2005b).  Its initial and ongoing dream is to provide genuine satisfaction to people everywhere by providing products of the highest quality at a reasonable price.  This is realizing that dream one step at a time.

Its mission is to offer products, technologies and services that contribute to society and make people's lifes better.  It is always ahead of the curve, coming up with technologies that make mobility safer and more environmentally sustainable.  It sees challenges ahead and is facing them squarely to build a brighter future.

It has taken on the challenge of doing things only Honda could do, creating new value in the form of new products and services that meet the needs of the mobile society and is in harmony with the world.

Honda strives in all its activities to be a company whose existence is valued by people around the world through the creation of new value for its customers, the expansion of its glocalized operations where activities are cultivated on a global scale but rooted in local soil, and the development of safety and environmental solutions for future generations 

5.2.1 Honda’s Driving Force: The Research Lab

Honda Worldwide (2005c) talked about Honda’s ongoing efforts in research and development playing a central role in helping them to create original and innovative products that meet both the expectations of their customers and the needs of society.  The Wako Research Center focuses on fundamental research in fields like electronics, biotechnology, and new materials. Four facilities share the initiative in developing new products for tomorrow by focusing on increased durability, reliability, and performance. The Asaka R&D Center handles motorcycle R&D.  The Wako R&D Center is primarily responsible for automotive design development.  The Tochigi R&D Center handles automobile R&D.  The Asaka Higashi R&D Center oversees power product R&D.
5.2.2 Research Facilities in Japan, US, and Germany

Honda Worldwide (2005c) stated that the Honda Research Institute (HRI) was established in Japan initially.  Other branches were established in the US and Germany in 2003.  Its mission is to do fundamental research and to work closely with local scientific communities.  It is applying research in the field of artificial intelligence to improve automotive safety and to develop advanced robots, and is using new materials research to buttress the development of ultra lightweight materials and new catalysts for fuel cells.  It is also investigating the feasibility of deriving automotive fuel from plants in biotechnology.
5.2.3 Why Create a Humanoid Robot? 

ASIMO (2005) talked about the dream of creating a humanoid robot.  The dream sounds simple. Design a robot that can duplicate the complexities of human motion and genuinely help people. Is it an easy task? No, it is not. 

ASIMO took more than 18 years of persistent study, research, and trial and error before the dream of creating an advanced humanoid robot was achieved.

In 1986, Honda engineers started to create a walking robot. Early models (E1, E2, E3) focused on developing legs that could simulate the walk of a human. The next series of models (E4, E5, E6) were focused on walk stabilization and stair climbing. Next, a head, body and arms were added to the robot to improve balance and add functionality. Honda’s first humanoid robot, P1, was rather rugged at 6’ 2” tall, and 386 lbs.  P2 was improved with a more friendly design, improved  walking, stair ascending or descending, and wireless automatic movements. The P3 model was even more compact, standing 5’ 2” tall and weighing 287 lbs.
ASIMO is the culmination of nearly two decades of humanoid robotics research by Honda scientists and engineers. It can walk on uneven slopes and surfaces, turn smoothly, climb stairs, reach for and grasp objects, switch lights on and off, and open and close doors. Now, it can also comprehend and respond to simple voice commands. It has the ability to recognize the face of a selected group of individuals using its camera eyes. It can map its environment and register stationary objects.  It can also yield to pedestrians in its path until they have cleared its path.

Today, ASIMO serves as a tour guide in museums and as a greeter at high-tech companies in Japan.  In the future, it may serve as another set of eyes, ears, hands and legs for all kinds of people in need. Someday, it might assist in important tasks like aiding the elderly or a person confined to a bed or a wheelchair. It might also perform certain tasks that are dangerous to humans such as fighting fires or cleaning up toxic spills.  
5.2.4 The Secret Story by the Parent of ASIMO

I interviewed Taichiro Endo to obtain the English translation of this Japanese article from ITmedia, Inc.  (2002).   (C. Gan, personal communication, May 20, 2005)

The parent talks about the Honda spirit of challenge and the doctrine of observing what is actually happening.  The humanoid robot, ASIMO, was born on November 2000.
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Makoto Hirose, Inventor, Chief Engineer and Manager of ASIMO,  of Wako Research Center gave the keynote presentation of a semiconductor exhibition at Makuhari Messe (Nippon Convention Center) held on December 4th 2002.  He talked about the pains involved in the process of developing ASIMO.

Makoto Hirose joined the Wako Research Center on July 1986.  It was a change of occupation from his previous job at the machine tool manufacturer company.  He was 30 years old at that time.  Upon joining the research center, he was told to develop robots.


5.2.5 Make the atom ! 
He was told to make the atom.  Atom is the metaphor for Astroboy, the American title for the Japanese animated series Tetsuwan Atom  which roughly translates to "Mighty Atom" (literally "Iron-arm Atom").  He joined the company at a strange time.  He had to learn a lot by himself.  Initially, he was told to make the atom or make Astroboy.
Making the atom does not mean to make Astroboy literally.  Rather, it means to make a robot useful for living together with people.  This is where the Honda challenge of one robot per family started.

The robot development project was top secret.  It started in a small room without windows and keys needed to access the room.  At that time, no company was working on humanoid robots.  The R&D for humanoid robots was very difficult.
Masato’s boss ordered him to show the plan of ASIMO to the President of Honda three days later.  The comic book of Astroboy and the Yotsuya Simon doll were found in the laboratory.  There were no technical books found in the laboratory.  Masato made the development plan of ASIMO and showed it to the President of Honda three days later.  It was rejected.  
5.2.6 The three present principles used in robotic development

“Why did Honda develop humanoid robot?
Honda is a mobility company, we make anything that moves.  The robot is a new challenge of mobility.  We focus on humanoid robot because two feet walking is applicable to any kind of environment.  It is a form of very sophisticated mobility.  Robot walking, like human, is very difficult.  The challenge of the impossible is Honda’s spirit.  This is why we construct a two legged walking robot, ” Hirose said.
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Hirose introduced the robot.  The first robot, E0, took 30 seconds to make one step.  The E3 can walk close to the same speed as humans.  P2 is the world’s first humanoid walking robot.  He talked about 10 types of robots produced from E0 to ASIMO.  He also talked about the technical breakthroughs and the difficulties involved.
Hirose’s talk is similar to the presentation of his boss, Dr. Kazuo Hirai, Managing Director of Wako Research Center.  

“The important factor for robot development is the three present principles.  When we were developing ASIMO, the key person of Honda visited the laboratory frequently.  Just working in the laboratory will not create anything.  Use your body.  This kind of movement is not humanoid.  From such advice and ideas outside the laboratory, you receive technical breakthroughs”, Hirose said.

To know the principle of walking, they observed how people walk very closely.  They did not go to work but rather spent the whole day at the zoo and observed how animals move.  They used themselves as guinea pigs for the research.  This is an example of using your body.

“When we observed people walking, we were questioned by the police.  To know the mechanism of how the foot moves, we asked the doctor where to inject painkiller so that it cannot work.  The doctor was angry with us.  However, the strange strategy helps us to invent new ideas e.g. using rubber materials for the foot though others think it is too soft and instable for walking.  We try to use the concept of falling down as our breakthrough idea.  This reverse concept comes from using your body,” Hirose said.
Go to the actual place and observe what is happening exactly.  Consider what needs to be done.  Armchair theory is useless.  This is Honda’s famous policy also applied to robot development.
5.2.7 ASIMO actual place principle

In November 2000 close to the start of the 21st century, ASIMO didwith the ceremony of J-Debit and shot goals in RoboCup-2002.  ASIMO also used actual place principle.
 cashless shopping 
“ASIMO rang the opening bell at the New York Stock Exchange.  The robot also worked as a receptionist at IBM.  Recently, ASIMO wore a tie and met the Thai King.  From robotic development, we can learn what we should do and learn about many problems by using robots in our environment.  Thus, we can arrive at our final goal of symbiosis between humans and robots”, Hirose said.  
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5.3 Managerial insights for NPD from the ASIMO case study

There are two possible conjectures on who invented the idea of ASIMO.  First, Kazuo Hirai, Managing Director of Wako Research Center, came up with the idea and sought the approval of the then President of Honda, Tadashi Kume, to implement the development project of ASIMO.  Second, Tadashi Kume, President of Honda, gave the order to develop ASIMO to Kazuo Hirai.  There is insufficient information to confirm either of the suggested conjectures.
Conjecture 1
Top Management

(President Tadashi Kume, Honda)

Metaphor
Middle-level Management 

(Dr. Kazuo Hirai, Managing Director and Masato Hirose, Chief Engineer and Manager of Wako Research Center)

Conjecture 2
Middle-level Management 

(Dr. Kazuo Hirai, Managing Director of Wako Research Center)


Metaphor


Middle-level Management

(Chief Engineer and Manager of Wako Research Center)

Who was the President of Honda at the start of ASIMO development in 1986?
Chief Executive (2002) talks about the President of Honda from 1983 to 1990 who was Tadashi Kume.  In 1974, as a relatively young engineer, he was given a brief to develop a new car for the North American market.  In 1976, he presented a prototype of a six-cylinder hatchback with a long nose like a Mustang to a gathering of Honda America representatives.  The car was known as the Accord.   "My overwhelming recollection of the Accord is as a failure," Mr. Kume later said of that fateful presentation. "I remember their first reaction. They said: It has no trunk!"   Fortunately, Honda was already committed to putting the new car into production.  Investments had been made. Equipment and tooling had already been ordered.  It was too late to turn back. Mr. Kume fronted a frosty top management meeting in Tokyo with a hastily re-drawn design on just a piece of paper.  His revised design was a stunning success. A four-cylinder hatchback sedan, fitted with a highly economical, low pollution, 1.6 liter engine, delivered the best fuel figures for any vehicle certified by the US Environment Protection Agency in 1976.  He might have provided the metaphor “Make the atom” to Kazuo Hirai. 

Where and how did Masato Hirose obtain the skills and knowledge to build ASIMO? 
There are several possible avenues Masato might have used to obtain the skills and knowledge to build ASIMO.  Evidently, there was more than one person involved in the development work because Masato used the word “we”.  No evidence could be found on who were all the members of the development team excluding Masato Hirose and Kazuo Hirai.  The team involved might be multi-disciplinary with experts in the domain of physics, anatomy, mathematics, computer science, chemistry, and mechanical and electrical engineering.  They might have consulted technical books on robot development to obtain the skills and knowledge to build ASIMO.  

What did Masato Hirose have to learn to build ASIMO?
Masato Hirose might not have all the skills and knowledge to build ASIMO.  He had to do a lot of learning on his own.  He had to assemble a multi-disciplinary and multi-functional team of people to build ASIMO according to his development plan.  This team of people needed to have skills and knowledge from the fields of physics, anatomy, mathematics, computer science, chemistry, and mechanical and electrical engineering.  

How did the Yotsuya Simon doll contribute in the development of ASIMO?
Pygmalionism and narcissism are the keys to unlocking Yotsuya Simon’s world according to Mitsuro (n.d.).  Pygmalionism is the state of being in love with an object of one’s own creation as defined in answer.com.  Narcissism is the excessive love or admiration of oneself as defined in answer.com.  Simon has performed the paradoxical actions of creating lifeless dolls and, as actor and model playing imaginary people while insisting on a negative physicality that rejects the physical body.  This may explain why ASIMO moves like humans but does not really look human.
What were the pains encountered in the development of ASIMO?
The possible pains encountered in the development of ASIMO were the lack of technical books in the laboratory to guide the development, being the first to develop ASIMO, no one to guide them during the development of ASIMO, mustering a team of interdisciplinarians with different areas of expertise to develop ASIMO.
How can the metaphor philosophy employed by Honda to develop ASIMO through NPD be used by other robotic companies innovating new robots? 
Make the atom metaphor paved the outset of ASIMO development.  Japanese robotics researchers are great lovers of Astroboy.  It helps them envision making a robot that is useful to live among humans.   It is important to understand how the Yotsuya Simon doll can serve as a metaphor to start the development of ASIMO.  The Yotsuya Simon dolls exhibit both pygmalionism and narcissism.   The Honda challenge is to make the robot affordable with the criteria of one robot per family.  The metaphor philosophy can be adapted by other robotic companies to develop innovative robots.  A possible example would be to make the robot like Gundam which signifies a power wielding a gun that is strong enough to hold back enemies like a dam holding back floods.
What kind of stage-gate process is used in NPD of ASIMO?
Honda uses a standard stage gate approach according to Messerly (n.d.).  It does not win with elaborate IT.  It is excellent at getting the right information to the design team.  The stage-gate process is carried out to answer the following questions:

1) When must I complete my assigned task?
Standard design flows depend on the complexity of the project.  C-flow represents minor model change.  D-flow represents major model change.  R-flow represents new platform.  The design team learns the sequence of gates for each of the flows.  Knowing the flow helps to translate into implicitly understanding sequence, timing, pressure etc.  A single piece of paper is used to cover all the essential information.  The variation in the overall workload is reduced using a limited number of projects and introducing a pull system.
2) What does the customer want?
The program charter will include:

Vehicle concept (look, intangibles, etc.)

Target customer (e.g., Meg Ryan for 2 door Accord)

Annual & total unit sales

Price and margin targets

Product introduction timing
3) What do I need to do to fulfill customer needs?
Design checklists using standardized technical data

System of technical experts (1 expert per 15-20 designers)

4) What are other team members doing?
Co-location allows rich communication

Gate meetings (Gebas or huddles) at key points in the process

Guest engineers from supplier companies are on-site during design process

5) Why is Honda world class at new product introduction?
It is good at implementation and follow-through.  It also considers how urgent projects affect the flow in the stage-gate.
The stage-gate process is implemented in incremental stages from ASIMO (2005).  In 1986, Honda engineers started to create a walking robot. Early models (E1, E2, E3) focused on developing legs that could simulate the walk of a human. The next series of models (E4, E5, E6) were focused on walk stabilization and stair climbing. Next, a head, body and arms were added to the robot to improve balance and add functionality. Honda’s first humanoid robot, P1, was rather rugged at 6’ 2” tall, and 386 lbs. P2 was improved with a more friendly design, improved  walking, stair ascending or descending, and wireless automatic movements. The P3 model was even more compact, standing 5’ 2” tall and weighing 287 lbs.
The three present principles of Honda are crucial to the successful development of ASIMO according to ITmedia, Inc (2002).  It involves the key person of Honda visiting the laboratory frequently.  Using the body is necessary for developing ASIMO.  Advice and ideas outside the laboratory can lead to technical breakthroughs.

The actual place principle involves going to the place to observe what is happening exactly to understand it better according to ITmedia, Inc (2002).  This principle plays an important role in the development, and testing and validation stages during the stage-gate process.
Why is stage-gate process used in NPD of ASIMO?
The stage-gate process is used in the NPD of ASIMO because of the following benefits according to the Product Development Institute Inc.  (n.d.): 
· Puts discipline into a somewhat ad-hoc, chaotic process 

· Provides improved focus via gates where poor projects are killed and efforts can be redirected to more promising projects and products

· Ensures a complete process with no critical errors of omission and no missing steps

· Builds the voice of the customer into new product projects

· The process is visible, relatively simple, and easy to understand and communicate

· The requirements are clear: expectations of a project team and leader at each stage and gate are spelled out 

· It manages business risk by breaking resource commitments into increments or stages and more money spent up-front greatly improves the odds of success. 

It provides faster times to market according to the Product Development Institute Inc.  (n.d.): 

· More up-front homework results in better and sharper product definition, speeding up the development phase and ensuring less recycling and wasted time

· Clearly defined gates with pre-specified deliverables mean faster decision-making

· Cross-functional, parallel processing: new product rugby is not a relay race. 

How did Honda align itself using metaphors to do NPD?
It would involve taking an idea generated from a metaphor “make the atom” through implementation to produce the desired product, ASIMO.  During the process, the company’s visions: value creation, glocalization, and commitment to the future, are actualized according to Honda Worldwide (2005a).  In value creation, it strives to provide new products and services on mobility.  In glocalization, it works with local resources with activities carried out on a global scale e.g. artificial intelligence research for ASIMO is carried out at the HRI located in Japan, Germany, and US.  In commitment to the future, it strives to envision a mobile society with at least a robot in each family according to ITmedia, Inc. (2002).  Yoshiaki Sakagami, Chief Engineer of Honda’s Sensory and Behavior Research Group, describes ASIMO as a multifunctional machine to enrich human life according to Piquepaille (2003).  His group is responsible for putting intelligence into ASIMO.  It is hoped that it will be able to help people, especially wheelchair users, move around.  Currently, it stands at 120 centimeters tall and weighs 52 kilograms.  The new ASIMO can only carry items weighing less than 500 grams e.g. a bouquet of flowers.  The next stage in the robot's development is to give it more muscle power according to Sakagami.  Sakagami is both a brilliant engineer and a man with a conscience.  He began worrying about the fact that advanced technology has become too close to human beings during the process of developing the robot.  He is worried that people empathize too much with robots especially children who do not even understand human society interaction with robots.  Children do not know what makes robots move.  He is afraid that they do not recognize the border between the real and virtual world.  Sakagami did not want to offend anyone.  He agrees with the oft-quoted belief that the concept of robots in Japan differs from that in Europe and the United States.  It is a difference that sprung from differences in religious beliefs.  Honda asked the Vatican whether the production of humanoid robots would be acceptable for Christians when it started developing ASIMO. The Vatican's response was moderate showing a full understanding toward the company's project.  Honda expects ASIMO to go on sale to the public in about 10 years time according to NESTA Futurelab (2002).  In the meantime, it rents the robot to other companies in Japan for promotional activities.  It will continue to be developed.  Portfolio management according to the Product Development Institute Inc. (n.d.)  will play an important role in further developments of ASIMO.  Honda needs to manage its R&D and new product portfolios to achieve higher returns from its investments through maximizing value, achieving balance, and aligning its business strategy.  In the future, its power may come from hydrogen-fuel cells whose only waste product is water raising the interesting possibility that ASIMO has to go to the toilet according to NESTA Futurelab (2002).  Customer needs are predicted to get more personal as the population grays.  ASIMO could be a personal assistant reminding the person to take his or her medication on time or a walking assistant helping an elderly person to walk.  Customers’ needs will be fulfilled when they are met through better products and services at a lower price.  The team members are co-located to allow rich communication according to Messerly (n.d.).  Gate meetings are carried out at key points in the process i.e. scoping, building the business case, development, testing and validation, and launch.  Guest engineers from supplier companies are invited on-sight during the design process.
How did Honda use the metaphor of Astroboy in its NPD of ASIMO?
Masato Hirose was told to make the atom according to ITmedia, Inc. (2002).  Atom is the metaphor for Astroboy, the American title for the Japanese animated series Tetsuwan Atom  which roughly translates to "Mighty Atom" (literally "Iron-arm Atom").  It means to make a robot useful for living together with people.

It provided the way to encapsulate features of a process and communicate these aspects to Masato without spelling out all the details according to Weick (1979).  Second, it played a significant role in providing a conceptual framework and vocabulary in new situations, settings in which there is little or no previous experience.  Masato had never built a robot before.  Third, it promoted understanding by requiring active engagement in the communication process.  Masato had to understand what the metaphor meant.  Finally, it highlighted some aspects and hid others because of the same characteristics which enabled him to understand one concept in terms of another.  Masato was asked to make a people-friendly robot useful for living among them instead of making Astroboy literally.
The metaphor was fundamental according to Rindfleisch (1996). It influenced the thoughts and actions of Masato to come up with ASIMO.  It was instrumental.  It portrayed difficult and complex concepts more concisely than a literal explanation and led to enhanced understanding.  Most Japanese robotics researchers are believed to have read Astroboy.  The metaphor was systematic.  It allowed understanding to take place by transferring entire domains of experience from a source to a target.  ASIMO will have as many attributes of Astroboy as possible. The metaphor was partial.  It was partial because it highlighted selected aspects of experience, downplayed other aspects, and ignored some aspects altogether. It highlighted the similarities between Astroboy and ASIMO but downplayed and ignored many substantial differences between these two concepts such as Astroboy flies but not ASIMO.  The metaphors were grounded in experience.  They were grounded via Masato’s interaction with his physical and cultural surroundings.  Masato probably would have seen Astroboy when he was young.  Metaphors shape thought and action.  It actively shaped both his thoughts and actions because of its grounding in Masato’s conceptual experience, systematic nature, and communicative power. 
Did the use of metaphors differentiate Honda as the leader of humanoid robots?
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	According to Sony Global (2005), QRIO, an entertainment robot of cutting edge artificial intelligence and dynamics technology, lives with you, makes life fun, and makes you happy.  If it loses its balance, it will respond to protect itself against the impact.  After falling, it checks front, back, left and right, and gets back up itself.   Its intellectual capabilities allow it to distinguish people's faces and voices.
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QRIO can communicate with people based on its own judgments, expressing its feelings through movements, conversation, and the use of its lights.  Results of such research on robots will pave the way for Sony to create even more innovative IT-based products and new concepts in the future.
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TOYOTA MOTOR CORPORATION (TMC) announced an overview of the project to develop partner robots designed to function as personal assistants for humans according to both Toyota Motor Corporation (2004a) and Toyota Motor Corporation (2004b) respectively.  It has carried out its corporate activities based on the spirit of “contributing to society through making things and making automobiles.”  People around the globe are starting to crave better, more diversified lifestyles. These changes are particularly prominent in Japan where dwindling birth rates and a rapidly aging population are underscoring concerns regarding the need to secure a stable labor force for the future in order for its people to be able to enjoy comfortable standards of living.

Toyota is promoting the development of human-assisting partner robots from the collective experience cultivated by the Toyota Group in automotive development and production engineering. 

It wants its partner robots to have human characteristics such as being agile, warm and kind and intelligent enough to skillfully operate a variety of devices in the areas of personal assistance, care for the elderly, manufacturing, and mobility.  Since each area requires a special set of skills, Toyota is promoting the development of three different types of partner robots (walking, rolling, and mountable), each with its own areas of expertise.

Both Sony and Toyota did not use metaphors in the development of their robots whereas Honda did and is currently a leader in humanoid robots.  The application of the metaphor considers the following factors according to Mason (1991):  

· Globalization of the world leading to different perception of robots
· Diversity of  resources available for NPD
· Complexity in its relationship between different HRIs
· Cooperation between different HRIs
· Rising expectations of customers to be mobile
Insights on metaphor usage:

It is robust only within Honda because Honda is a mobility company according to  ITmedia, Inc (2002).  It makes anything that moves.  Robots present a new challenge in mobility.  The challenge of the impossible is Honda Spirit.  This is why Honda decided to build a 2-legged robot.  It is natural and uncomplicated according to Mason (1991) because both top management and middle managers understand what the atom means.  It stimulates creative thinking on how to develop ASIMO.  It is deep because the three present principle is heavily used.  The issue highlighted is how to make ASIMO like astroboy.  The issue hidden is not to make ASIMO as astroboy literally.  It is easy to identify several performance metrics for the new product development process according to Quality Sciences, Inc (n.d.).  Some examples are number and quality of ideas, number of trade secrets, number of patents, number of papers published, quality of people, quality of research, research capability, etc.  If you are an outsider assessing the NPD performance, there are only two key metrics needed for measurement of NPD performance.  They are making money and generating cash.  You do not need to measure anything else if you do well in those metrics.  If you do poorly in those two metrics, performing well in other metrics will not matter.  History is a great teacher.  A chapter in history can be written with a big success story.  You can learn from history, or become history.  You can expect to get paid accordingly in terms of promotions and bonuses.

According to Judge (1989), metaphors are widely used within the business community e.g. Canon, Apple, Honda, Bose etc.  They are almost entirely based on military or sporting situations: "zapping the competition", "target audiences", "advertising ammunition", "keeping the ball in play", "scoring points", etc.  Smaller companies may be better than Honda at using metaphors for NPD because of focused resources and limited organizational hierarchy.  Recently, politicians have taken to declaring "war" on problems (cf.  "war on want"). Such terms have been taken over by intergovernmental agencies even when their goals are ostensibly cooperative and peaceful. 

While western managers, especially those from US companies, base their metaphors on a more mechanistic understanding of such sports, it is interesting that both the Japanese and Chinese use a more non-linear, organic or poetic understanding of such sports.  Metaphors are part of the Japanese business culture.  A standard Japanese management text is concerned with the art and strategy of swordsmanship. It is appropriate to ask whether the use of richer metaphors is not a major factor in the continuing success of Japanese business strategies. Conversely, the relative economic weakness of some societies may be because of the inappropriateness of the metaphors through their entrepreneurial initiatives are contextualized or to their metaphoric impoverishment. 

Metaphors are powerful communication tools according to Weick (1979).  They are used to communicate visions in leadership as demonstrated in the Honda case study.  According to Wikipedia (n.d.),  no matter how leadership is defined, it always involves an element of vision except in cases like involuntary leadership, collective leadership, consensus leadership, negotiated leadership, etc. A leader (or group of leaders) must have a vision of the future or of the past or of the present and must succeed in communicating such a vision to others. 
An effective vision should allegedly:

· appear as a simple and vibrant image in the mind of the leader

· describe a future/past/present state, credible and preferable to the present/past/future state 

· act as a bridge between the current state and a future optimum state 

· appear desirable enough to energize followers 

· succeed in speaking to followers at an emotional or spiritual level 

The vision must be communicated to others in such a way that they adopt the vision as their own for leadership to occur. Leaders must not just see the vision themselves but also must be capable of getting others to see it.
It has been claimed by Stacey (1992) that the emphasis on vision puts an unrealistic burden on the leader. It perpetuates the myth that an organization must depend on a single uncommonly talented individual to decide what to do. He claims that this fosters a culture of dependency and conformity in which followers take no proactive incentives nor think independently.

According to Finegan-Stoll (n.d.), metaphors are also used in education.  She remembers as a child how her frustrated teacher voicing his wish of just opening her head and directly pouring in the knowledge

Each of us sees the process of education both our role as an educator and the student in a different manner.  Lakoff and Johnson (1980) recommend looking for appropriate metaphors as a step toward self-understanding and to help us make sense of our lives. They suggest that "we seek out personal metaphors to highlight and make coherent our own pasts, our present activities, and our dreams, hopes and goals as well" (p. 232-233). 

Bowman (1998-1999) challenged the participants of the Lilly Conference in excellence in College Teaching to research their own viewpoints of the educational process and create a metaphor reflective of these feelings.  Examples presented of educational metaphors are those suggested by teachers and students... "Education is basic training for the world of work"; "Teaching is sowing seed", "Students are...vessels to be filled"; "Education is discovering your soul"; "Teachers are stepping stones to learning"; and "Students are "budding flowers".

The way we view ourselves and picture our roles influences the way in which we teach and how we interact with our students. Strenski (1989) suggests that "Metaphors have consequences. They reflect and shape our attitudes and, in turn, determine our behavior" (p.137).  Teaching methods used by a teacher who suggests that "Teaching is a battle; keeping the troops in line" will differ significantly from a teacher who feels that "A teacher is a midwife, assisting in the birth of ideas" (Bowman, 1998-1999).

According to Finegan-Stoll (n.d.), students of all ages attempt to discover "Who is my teacher, really, and what does teacher want?" If we openly communicate ourselves and our beliefs about education to the students in terms of a metaphor, they may come to understand the parameters under which we are operating more quickly and accurately.

6. Conclusion and future research
6.1 Conclusion

According to Morgan (1996), the challenge facing the modern manager is to become well-versed in the art of using metaphors.  It is to find appropriate ways of seeing, understanding, and shaping the situations with which they have to deal.  This is an indispensable skill. Whether you realize it or not, you and everyone around you, are using metaphors all the time, and are making decisions based on those metaphors.

Honda has demonstrated the creative usage of metaphors not once but twice.  First, it was used in the development of the urban car Honda City.  Next, it was used in the development of ASIMO.  If Honda can do it twice, so can other companies.  It is critical to be able to assess the efficacy of metaphors.  It is also important to understand the limitations of metaphors.  
6.2 Future research

Future research will involve better assessment on the efficacy of metaphors and knowing when not to apply metaphors to NPD.
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