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Understanding the Innovation Paradox

Innovation is a paradox.  Innovation in practice requires a relentless trade-off between the practical NOW and possible FUTURES.  This dilemma is the core challenge for individual researchers, research managers, and research funding organisations, alike.  Unbundling the key elements of the innovation paradox into smaller chunks that are more tangible helps to resolve this dilemma and will lead to more effective approaches to research and higher value commercialisation outcomes.

Problem solving is oriented toward the past. It aims to analyze what existed in the past, and pinpoint whatever is wrong with that. It seeks a single solution within a “fix-it” mentality. Every now and then, someone will say “think out of the box,” largely to no avail.  Once the problem is solved, the problem solver moves on to the next problem. Problem solving is fact-oriented, cold, “rational,” and impersonal. 

Creating solutions is oriented towards the future. It aims to understand situations in terms of where people want to be years from now before deciding what to do today. It recognizes that problems exist in time, and so solutions must be “living” solutions, i.e., adaptable, flexible, and ready to change as needs change. It says “expand your creative thinking space.”  Solution creation is innovative as well as people-centered, warm, fluid – and effective.
Tools & Techniques Available to Manage the Innovation Paradox

The four key chunks of the innovation paradox are conveniently assembled under a 4P’s slogan; Perspective, People, Products, and Processes (see diagram below).  Each of these aspects of the innovation paradox also are inherently paradoxical in their own right and need to be constantly balanced and reassessed throughout the entire lifecycle of a new technology.  Chunking the problem in this way provides a clearer understanding of the management trade-offs required to operate in each of these areas and will enable the formulation of strategies and tactics that will lead to better research outcomes.
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Perspective
What is the paradox here?  It is a relentless trade-off to ensure that the solution that is created is for the right problem, given that the environmental context is constantly changing.

Smart Questions Approach (Nadler, G. and Chandon, W., 2004)

The Problems with Problem Solving

Conventional problem solving approach is a major factor that vexes organizations and individuals, and leads business leaders, managers, politicians, workers, and parents to miss finding intelligent, cost-effective, creative, and continuing solutions to their problems.

Around 8% of the population are the leading creators of solutions, and that they use a different approach to creating solutions than the other 92%.  This huge number of people use the conventional problem solving approach that is a cause of the ineffective and unproductive results that so often occur. You may be wondering how that could happen, how so many people could have learned ineffective methods. The main reason is that they are taught and almost all organizations use “reductionism” to solve problems. 

The reductionist (or “rational”) approach derives from the Cartesian scientific thinking paradigm that took root in European society in the 1600’s. Named after French philosopher René Descartes, the Cartesian method of thinking was originally an attempt to expand human knowledge beyond the dogma of the Church, which dictated and controlled what people believed about everything, from astronomy and medicine to social relations and politics.  Descartes and his compatriots – notably the English philosopher Sir Francis Bacon (1561-1626) and the English philosopher and mathematician Isaac Newton (1642 – 1727) – understood that a new paradigm of thinking was needed.

Descartes created an approach that relies extensively on the use of empirical evidence, logic, and reason. Problems, in the reductionist approach, are solved “scientifically,” meaning 

· identifying a key part or assumption, followed by 

· collecting data about the part, then 

· analyzing the data, 

· proposing a hypothesis to explain what is “correct” about the part, 

· testing the hypothesis, 

· evaluating the results, and 

concluding what the “correct” knowledge about the part ought to be.

The Cartesian method is based on four principles: First, everything can be divided into its component parts. Second, any of those parts can be replaced. Third, the solution of the partial problem can solve the entire problem. Fourth, the whole is nothing more than the sum of its parts. Sounds reasonable, doesn’t it?  Whenever there is a problem, we resort to reductionist logic, the conventional problem solving approach.  In fact, the process of chunking the innovation paradox into 4P’s is an example of this approach. 

Another one of the crucial conclusions of the extensive research into how the leading holistic-thinking people approach problems is that they see their task as creating solutions rather than solving problems.  This is not just a subtle or superfluous distinction.

What Holistic Thinking People and Managers Do 

The leading thinkers approached problems with a completely different mindset than reductionist thinking: they intuitively employed a holistic, expansive thinking process.  Many of the leading solution creators actually told us they had to “throw away” what they had been taught as the approach to follow.

Here are a number of characteristics that we notice are consistently present among holistic “problem solvers”: 

· Holistic thinkers consider every problem individually, uniquely, as if it were a brand new problem – no parallels or conclusions to past assignments, nor implementing exact solutions borrowed from other situations. 

· Holistic thinkers seek to understand problems in a very broad context. They first try to expand their understanding to encompass the larger needs and purposes of solving each problem. 

· Holistic thinkers use multiple mental styles of thought when considering problem situations. They often begin their exploration by asking open-ended questions from those who are involved in, affected by, or influential in solving the problem.
· Holistic thinkers recognize that acknowledging people’s feelings and beliefs on the nature of the problem and its solutions – what would be called “soft data” -- is as important to creating a successful solution as collecting so-called cold hard facts and data. 

· Holistic thinkers are able to tolerate ambiguity as they fashion their solution. They recognize that situations are invariably areas of gray, i.e., components that cannot be categorized or fixed perfectly. 

· Holistic thinkers integrate many ideas into their recommendations. Their solutions are not cut and dried, cookie cutter solutions, but rather are highly customized to each specific circumstance. 

· Holistic thinkers often seek out novel and creative solutions -- stemming from internal and external sources -- that go beyond the simple changes to a situation that people expected.

· Holistic thinkers view their solution ideas in a systems and interrelationships context, recognizing there is no “the” solution and instead build-in continuing changes. 

To move Industrial Managers into the future, we need to become creators of solutions.  To do this, we need to change dramatically the questions we ask when approaching an issue.  Smart Questions is the synthesis of all this research.

The Smart Questions Approach

The Smart Questions Approach (SQA) uses three foundation questions – what are the unique factors in the situation, what purposeful information should be collected, how can the systems perspective assure workability of the solution – and questions in a four phase approach – who should be involved, what is the purpose from an expanded context of larger purposes, how would a future solution for achieving the purposes “look,” how can we develop a living solution for now that stays as close as possible to the future solution. 

The Benefits of SQA

Smart Questions can deal with today’s economic, business, social, and political challenges in effective, enduring ways that let you “see” what isn’t there as well as just improving what’s there. Its benefits include: 

· It recognizes that there are always options to consider before making a decision 

· It gets people involved and moves them naturally out of their current comfort zone

· It develops a willingness for paradigm shifts and delving into the unknown

· It empowers people and gives them the courage to state their convictions in a “smart” way
· It gives people a unified language for developing solutions and solving problems

· It leads to a friendly environment for change (Smart Questions Organization)

· It supports different forms of creativity during all phases of creating a living solution

· It recognizes that life is not static and there is no such thing as THE solution 

· It provides everyone with a systems perception 

· It makes change normal and expected because people know where it is going

· It manages team conflicts and ”turf wars”

· It takes less total time using fewer resources to develop effective and creative living solutions that are very likely to be installed

Product
What is the paradox here?  It is knowing what your customers need before both your competitors and customers know that they need it.

Concept Engineering Overview (Paynting, Richard., 2002)

For most of us our new product development processes deliver many more flaming failures and fair performers than super successes. As Art Fry of 3M puts it, “you have to kiss a lot of frogs to find a prince”. The reason there are so many frogs out there is that most us are not doing a very good job of our inbound or discovery Marketing. Simply put we don’t understand what our customers really desire.

Too often our “Voice Of the Customer” processes merely listen to what customers are saying rather than what they mean.

We claim to be “Customer Driven” because we survey and interview customers for ideas and suggestions on products and services they would like to have.  Being Customer Driven would be a good idea if the customers actually knew how to drive: some do, but they are a very small minority. Certainly customers are the experts on what they deeply need and desire.  Show them a breakthrough solution and they are quick to see what it can do for them. This is the “I will know it when I see it” effect.

But when surveyed for what they want, customers tend to talk in terms of solutions they have or seen in magazines or at a trade shows. Customers can’t be expected offer breakthrough solutions based on technologies or processes they don’t understand or are not yet aware of.
Concept Engineering provides a framework for the set of marketing skills required to develop the “Customer Insight”, and the competencies required to translate this insight into the action necessary to deliver high value breakthrough solutions.  Concept Engineering has 5 phases as shown in diagram below, the first three phases are needs discovery and definition and the last two are solution development.
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Concept Engineering was developed in the early 90s by MIT and the CQM 

{The Center for Quality of Management}, which is a non-profit group of companies and universities dedicated to the development and dissemination of best business practice. The diagram below shows where Concept Engineering fits in the business cycle.
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During the initial phases of developing “customer insight”, team members travel together to meet the customer in his or her world. The shared insights and experiences begin to break down the functional barriers and stereotypes. By the time the needs are fully defined, functions are secondary, and the team is focused on meeting the customer’s needs. In effect the team members become a near perfect proxies for the customer at each decision made during the development process. 

All of this up front marketing and needs definition is expensive unless you consider the direct and opportunity costs of failure. A recent study shows that for a given scale of program, allocating less to the discovery marketing budget than its associated development engineering budget risks a flaming failure or at least kissing just one more frog.  This study was based on a large sampling of companies and industries, and Dell Computers is one of the Super Successes in the study. 

People
What is the paradox here?  It is a relentless trade-off to ensure that there is the right balance of skills to successfully guide a technology through the various stages of the product lifecycle.

The new product development lifecycle typically includes a number of phases from discovery through to consumer, these can be listed as follows;

· Discovery,

· Characterisation & Substantiation,

· Development of the manufacturing process,

· Development of customer delivery systems,

· Final product formulation,

· Marketing, and 

· Customer Sales.

Clearly different skill sets are required to facilitate the successful transition of a new product across this continuum.  The diagram below shows that these skills are typically drawn from a combination of creative/inventive, entrepreneurial, and business execution competency sets.  It would be very rare to find the right combination within a single individual, therefore building and maintaining effective cross-functional teams is crucial for successful new product development.
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The skills and temperaments required to manage current business, to develop new business and to search out viable future options are widely different one from the other.  The key to maximising the profitability of today’s business is excellence of execution.  Emerging businesses require business builders – the typical entrepreneurial temperament, while the identification of future options requires lateral thinkers and visionaries.

In consequence, the style of organisation and internal culture most appropriate to each of these foci are also different.  Large corporates tend to find difficulty in encompassing these very different cultures.  

British management guru – Charles Handy (Handy, C., 1988) – has developed a strategic framework and diagnostic survey to highlight features of internal culture, recruitment, structuring and transition, and makes recommendations for their strategic management.  The diagram below presents a summary of Handy’s analysis of organisational cultures.
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Handy suggests that organisations typically have a mix of each of these cultures. The proportions of which will vary at any one point in time based on the relative influence of four key factors; 

· Size,

· Work flow,

· Environmental dynamics, and 

· History.

Often a role culture is found to be headed by an “inner circle” club culture with task culture project groups around the edges and a few individuals of the person culture studded throughout like raisins in a magic pudding.  By comparison, a classic consultancy firm would have a set of task cultures based around a club culture of partners at its hub, and have a very low-level role culture doing the logistics and accounts.  Other organisations such as Universities could be described as a federation of “baron professors”, separate club cultures loosely linked together by a role culture of Research Adminstrators, but each still free to run their own little empire.

Further analysis using this framework reveals the cultural mix of a significant Australian-based research institution as shown below.
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Handy has suggested a set of seven cardinal principles for organising talented people (Handy, C., 1998); the proverbial herding of cats – difficult by definition.  The core theme is “management by trust”, which on the surface sounds like a “warm and soft” management style, but it is in fact quite a difficult and tough management style to effectively implement within an organisation.  The key to success here is to have clear rules principles, which are listed as follows; 

1. Trust is not blind.

2. Trust needs boundaries.

3. Trust requires constant learning.

4. Trust is tough.

5. Trust needs bonding.

6. Trust needs touch.

7. Trust has to be earned.

Process
What is the paradox here?  It is that intellectual property will only have real value once it gets incorporated into a product or business model, and that generally will take a very large amount of complementary investment.
The movement from invention (the outcome of scientific discovery) to innovation (the creation of a marketable product) is often seen in terms of a pathway as illustrated by the diagram below.  This illustration attempts to highlight the complex interaction and trade-off between; research activities, investment horizons, and customer behaviour; that must be managed to facilitate a successful transition along the pathway.

There are various concepts and representations of this pathway, but all have a common element in reference to a “chasm” or “gap” between invention and innovation and that specific initiatives are required to move an idea from “Proof of Concept” through to “Commerical roll-out” phases in technology development (Baghai, et al., 1996, 1999; Cooper 2001; Jolly 1997).
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Crossing this “gap” is about is about building a business.  The “gap” points to a specific region of the innovation space where there is considerable interest in innovation policy.  It is bounded at the earliest stage with the verification of a potentially commercial concept through laboratory work, and a later stage with identification of what looks like a product that could be sold in an appropriate market.  The “gap” between the maturity of a new technology and the requirements of a product represent the risks, or unknowns, about the technology.  However, these risks can be mitigated by fully developing the technology before it advances to the stage of introducing it into a product.

The significant differences between technology development and product development requires the collaboration of different sets of people (and teams) to manage technology development on the research side and product development on the market side.  Therefore there will be a need to manage the interplay between a number of professional, functional, and cultural factors.  These relate to – 

· Differences between the skills, motivations and perceptions of science and technology professionals developing the technology and the business executives and operational managers who are concerned with running the business and satisfying customer needs.

· Differences between the nature of research that is related to technology development and the research related to developing products and services that customers will purchase (and pay for).

· Scarcity of investment funds to finance the transition from idea through technology development into a marketable product (even in corporations, the funds for new investment are scarce).

The key to managing the often paradoxical forces at play across the “gap” is to facilitate alignment to achieve a unifying organisational culture through strong and effective leadership.

Where to from here?

Innovators and entrepreneurs can apply the 4P’s as lenses to get a clearer view of the technology commercialisation process which often involves a complex interaction between research activities, investment horizons, and customer behaviour.  This clarity leads to the development of more effective commercialisation strategies and greater synergy from limited research resources.

So, join us in November and December 2004 for a program on the Effective Execution of Innovation led by international experts in their respective areas who can not only teach leading edge practices but who have actually applied their skills to deliver results in a number of organisations globally.

The program is scheduled for November 29th to December 3rd 2004 in Melbourne and will provide capability building at three levels:

· Introduction to leading edge practices and concepts

· General application of concepts through a public workshop program delivered by the experts

· Specific application through customised workshops for single client or consortia delivery by the experts

The program and presenters will cover: how to generate ideas, concepts and identify the right problems, opportunities and solutions, maximizing the symbiosis between the technical and commercial environments, maximizing the value of your intellectual property, and designing and implementing a technology strategy in an organisation.

Workshops in the days following the conference will show how to apply the leading edge concepts outlined during the conference, and companies that are lucky enough to secure the international experts for a customised workshop will have the opportunity to learn how to apply the concepts in their specific work situations.
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