PAGE  
10

CHAPTER-II

UNDERSTANDING THE INNOVATION PROCESS

Introduction

An innovation represents a significant improvement over what exists.  A successful innovation generates a product or service that is valued highly by customers. As Peter Drucker puts it, innovation is the process of finding a new resource or endowing an existing resource with a new capacity to create wealth.  

Innovation may improve the yield of existing resources or may provide more value/satisfaction to customers. Innovation may endow resources with a new capacity to create wealth. Innovation may create a resource or change the wealth-producing potential of already existing resources. But innovation should not be confused with technological breakthroughs.  McDonald’s is a good example.  Its final product was what many American restaurants had been producing for years. But by applying management concepts and techniques, by standardizing the “product,” by designing processes and tools, by offering training and by setting quality standards, McDonald’s both drastically upgraded the yield from given resources and created a new market.   

Indeed, in terms of impact, few technological breakthroughs can compete with such social innovations as the newspaper or insurance. This is probably the main reason for Japan’s emergence as a global economic superpower.  The Japanese have not produced many outstanding technical or scientific innovations.  But they have been good at social innovation. The Japanese have realised that technology can be imported quickly at a low cost but institutions, by contrast, need cultural roots to grow and to prosper.  The Japanese made a deliberate decision a hundred years ago to concentrate their resources on social innovations, and to imitate, import, and adapt technology. This strategy has paid them rich dividends in many, if not all, industries.

Another misconception about innovation is that it is largely due to chance. Hard Work and preparation constitute the essence of innovation. We quote Louis Pasteur here, “In the field of observation, chance favours only the prepared mind.” According to Drucker, innovation can and must be pursued systematically. Systematic innovation is all about the purposeful and organized search for new things. It involves a systematic analysis of the opportunities available for creating something new.  It is not about eccentric geniuses. As Kathleen Eisenhardt mentions
 “Years of academic research suggest that, beyond some fairly low threshold, successful innovators are not really more gifted or creative than the rest of us.  Rather, they simply better exploit the networked structure of ideas within unique organizational frameworks.” In short, innovators succeed not by waiting endlessly for that moment of inspiration but by keeping their eyes and ears open to new ideas on an ongoing basis.  

Innovations have a strong marketing component. The best of ideas do not sell themselves.  They need to get a buy in from the people involved. New networks have to be built.  The old saying that if we build a better mousetrap, the world will beat a path to our door, is simply not true.  According to Sutton,
  “Too many innovations succeed because they are sold better, not because they are objectively superior to those of competitors.” 

The uncertainties involved in innovation

Innovations are characterized by a great degree of uncertainty.  This uncertainty is the result of several factors. 

According to Nathan Rosenberg
, the famous technology historian, new technologies typically come into the world in a primitive condition. An extended process of improvement is needed to expand their practical applications. The first electronic digital computer, the ENIAC, contained no fewer than 18,000 vacuum tubes, was notoriously unreliable, measured more than 100 feet long, and filled a huge room.  But most people failed to anticipate that over time, computers would become very much smaller, cheaper, and more reliable, and their calculating speed, would improve by many orders of magnitude. In other words, they were unable to foresee the trajectory of future improvements and the consequences of those improvements. 

Uses for a new gadget or product typically expand over time.  The telephone has been around for more than a hundred years, but only recently has its performance been enhanced by facsimile transmission, electronic mail, voicemail, data transfer, on-line services and conference calls. It took many decades to develop applications for electricity after Faraday discovered the principles of electromagnetic induction in 1831. Uses for the laser, are still expanding three decades after its invention.

The impact of an innovation depends on improvements not only in the invention itself, but also on complementary inventions. The laser was of no use in telecommunications without fiber optics. Today, the combined potential of these two technologies is transforming the entire industry. Optical fibers did in fact exist in a primitive state when the first lasers were developed in the early 1960s, though not in any form that could accommodate the requirements of telephone transmission.  The time taken for complementary innovations to develop can vary considerably. After the introduction of the dynamo, an electrochemical industry employing electrolytic techniques emerged almost immediately, but a much longer period elapsed before the launch of the electric motor.

In some cases, new technologies take many years to replace an established technology because of  the need to develop numerous components of a larger technological system. During the industrial revolution, restructuring a factory to use electricity instead of steam or waterpower often meant a complete redesign. Electric power demanded major changes in factory organization.  Learning how best to exploit a versatile new power source with wholly different methods of transmission involved decades of experimentation, learning and profound organizational change.  At the same time, firms with huge investments tied up in manufacturing plants that still had long productive lives ahead of them were naturally reluctant to discard such facilities. Hence, those that adopted electricity between 1900 and 1920 tended to be new industries setting up production facilities for the first time. In older industries, the introduction of electric power had to wait for the existing plants to be run down. 

Major innovations often constitute entirely new technological systems. To conceptualize an unknown system is extremely difficult. As a result, our thinking about new technologies is likely to be handicapped by the tendency to conceive them in terms of the old technologies which they will eventually replace. Early on, railroads were thought of as feeders into the canal system, useful where the terrain was unsuitable for canals. Similarly, the telephone was originally conceived as a business instrument like the telegraph. 

Within technological systems, major improvements in productivity are seldom produced by single innovations, no matter how important they seem to be. But the cumulative effect of multiple improvements within a technological system may ultimately be immense. 
Many inventions are driven by attempts to solve specific problems. Once a solution has been found, it often turns out to have applications in totally unexpected contexts. Serendipity plays a large part in the life history of inventions.  The steam engine was invented in the eighteenth century to pump water out of flooded mines. But later, it became a feasible source of power for textile factories, iron mills, and an expanding array of industrial facilities. In the early nineteenth century, steam power was adopted more widely in railroads and steamships. Later that century, it was used to produce electricity, which in turn satisfied innumerable final uses to which steam power itself did not apply. Finally, the steam turbine displaced the steam engine in electric power generation.

Major innovations, once established, have the effect of inducing further innovations across a wide front. Indeed, being able to do so, is a defining quality of a major innovation.  The nature of the eventual impact, however, remains difficult to predict, since it depends on the size and direction of subsequent complementary innovations.

The ultimate impact of a new technological capability is not merely a matter of technical feasibility or improved performance. It also has to do with identifying specific human needs and serving them in novel, cost-effective ways. 

New technologies represent unrealized potential.  They consist of building blocks whose eventual impact will depend on what is designed and constructed with them. The shape they ultimately take will be determined by our ability to visualize how they might be applied in new contexts. 

Sony's development of the Walkman is a brilliant example of how existing technological capabilities can be recombined to create an entirely new product. Batteries, magnetic tape, and earphones had all been around for some time. What was new was the idea of providing entertainment in unexpected settings, such as while people were out jogging. Admittedly, the components had to be reengineered, but the real breakthrough was Akio Morita's identification of a market opportunity that had previously been overlooked. 

In the history of the video cassette recorder, the American pioneers, RCA and Ampex, gave up long before a usable product had been developed. Matsushita, by contrast, introduced thousands of small improvements in design and manufacture. The initial concept of the VCR had been of a capital good for use by television stations. But what changed the scenario was the realization that there might be a mass market for the product, if its performance could be enhanced. 

Sources of innovation

It makes sense to start with the work done by Drucker on innovation.  Much of what is being written about innovation today was mentioned by Drucker several years back.  In his book “Innovation & Entrepreneurship”, Drucker has identified seven sources of innovation: 

Within the company
· unexpected successes and failures

· incongruity between what is and what ought to be 

· process needs

· sudden changes in industry/market structure

Outside the company
· demographic changes

· changes in perception, mood and meaning

· new knowledge

By systematically exploiting these opportunities, companies can get ahead of their rivals in the innovation game.  

Some thoughts on Innovation  

Albert Szent – Gyorgyi (Nobel peace prize winner), “Discovery is seeing what everybody else has seen but thinking what nobody else has thought”.  

Abbot Payson Usher, “Invention finds its distinctive feature in the constructive assimilation of pre-existing elements into new syntheses, new patterns or new configuration of behaviour.”  

Henry Ford, “I invented nothing new.  I simply assembled into a car the discoveries of other men behind whom were centuries of work.”  

Kary B Mullis (Nobel prize winner): “In a sense, I put together elements that were already there, but that’s what inventors always do.  You can’t make up new elements, usually.” 

Joseph A Schumpeter: “To produce other things, or the same things by a different method, means to combine these materials and forces differently.”

Unexpected successes and failures

When a product succeeds or fails unexpectedly, there is potential for innovation. As Drucker puts it, the unexpected success is an affront to the management’s judgment.   Very few managers pay attention to the unexpected success.  It should force managers to ask: What would it mean to us if we exploited it? Where could it lead us? What would we have to do to convert it into an opportunity? How do we go about it? What basic changes are now appropriate for this organization in the way it defines its business, its technology and its markets? If these questions are addressed, then the unexpected success is likely to open up various innovative opportunities. The unexpected success is an opportunity that must get the support of the management commensurate with the size of the opportunity. 

Unexpected failures also create opportunities to innovate.  But they are usually handled better. Failures, unlike successes, do not go unnoticed.  An unexpected product failure could be due to various reasons. The assumptions on which a product or service, its design or its marketing strategy, were based, may no longer be realistic.  Perhaps customers may appear to be buying the same “thing” but they may actually be purchasing a very different “value”, i.e., their priorities may have changed. It is quite possible that a traditionally unified market is splitting into segments, each demanding a different value proposition.  Any change like this offers an opportunity for innovation.  

Incongruities 

An incongruity is a discrepancy, between what is and what “ought” to be, or between what is and what everybody assumes it to be. A lack of profitability in a growing industry is an example of incongruity.  Managers often do not make adequate efforts to understand why there is a discrepancy. But they must realise that an incongruity presents an opportunity to innovate. 

Whenever the people in an industry or a service misconceive reality, or make erroneous assumptions, their efforts will be misdirected.  They will concentrate on the wrong area.  Then there is an incongruity between reality and behaviour. Again, there is an opportunity for successful innovation to whoever can perceive and exploit it.

Producers and suppliers almost always misconceive what it is the customer actually buys.  They assume that what represents “value” to the producer and supplier is equally “value” to the customer.  As Christensen and Raynor
 point out, companies who understand what job the customer is trying to get done and how the product or service fits in, will have an opportunity to innovate.

Process needs

Sometimes, an innovation may be driven by a gap in the existing process.  A process need is internally focused.  It improves a process that already exists, replaces a link that is weak and redesigns an existing old process around newly available knowledge.  

Changing industry and market structures

Market and industry structures are often quite brittle and may disintegrate fast.  When industry structure changes, doing business as before has disastrous consequences. 

Industry structure changes are not as unpredictable as is commonly perceived. If an industry grows significantly faster than the economy or population, it is likely that its structure will change drastically. Industry structure may also change suddenly due to the convergence of technologies that hitherto were seen as distinctly separate. The combination of processing power and telecommunications, for example, has resulted in heavy outsourcing. An industry is also ripe for change if the way in which it does business, changes rapidly. A good example is book retailing through the Net.

When market or industry structure changes, the producers or suppliers who are today’s industry leaders often neglect the fastest-growing market segments. They cling to practices that are rapidly becoming dysfunctional and obsolete.  The new growth opportunities rarely fit the way players in the industry have “always” approached the market, been organized for it, and have defined it.  The innovator therefore may be able to get ahead of other players, before they realise it.

Demographics

Demographics may be defined as changes in population, size, age, structure, composition, employment, educational status, and income. Demographic trends are not only among the most unambiguous but they also have the most predictable consequences.  Demographic trends have the potential to trigger off innovations.  For example, the aging of population in most parts of Europe and Japan has major implications for marketers.

Changes in perception

Beauty lies in the eyes of the beholder.  Similarly, value is what the customer perceives. If general perception changes, such as from seeing the glass as “half full” to seeing it as “half empty,” there are major opportunities to innovate.  According to Drucker, while  exploiting changes in perception, “creative imitation” does not work.  One has to be the first mover.  But there is an element of risk as we cannot be too sure whether a change in perception is temporary or permanent and what the consequences really are. So perception-based innovation has to start small and be very specific.

New knowledge
Knowledge-based innovation is very risky because of the long lead times involved. There is usually a long time span between the emergence of new knowledge and its becoming applicable to technology.  There is also a long period before the new technology turns into commercially viable products, processes, or services in the marketplace. The lead-time for knowledge to become applicable technology and being accepted by the market can be as much as 25 -35 years.

Knowledge-based innovations are usually not based on one factor but on the convergence of several different kinds of knowledge. For example, the Wright Brothers’ airplane had two knowledge roots - the gasoline engine and aerodynamics.  The computer required the convergence of various kinds of knowledge: a scientific invention, the audion tube; a major mathematical discovery, the binary theorem; a new logic; the design concept of the punch card; and computer programming.

Until all the needed branches of knowledge are available, knowledge-based innovation is premature and will fail.  In most cases, the innovation occurs only when these various factors are already known, are already available or are already in use somewhere.  Sometimes the innovator can identify the missing pieces and then work at producing them. Until all the types of knowledge converge, the lead-time of a knowledge-based innovation does not even begin.

Knowledge based innovation requires a careful analysis of all the relevant factors, social, economic and perceptual.  The analysis must identify the elements not yet available so that the entrepreneur can decide whether these missing elements can be produced or whether the innovation must be postponed since it is not feasible. Scientists and technologists often do not do such analysis because they think they already know.  That is why, in case of many great knowledge-based innovations, a layman rather than a scientist or a technologist leads the initiative. 

According to Drucker, the introduction of a knowledge-based innovation creates excitement, and attracts several other players. In all the other innovations, the innovator may be left alone for some time. This is not true of knowledge-based innovation.  Here the innovators almost immediately attract competitors.  They may lose out even if they stumble even once. So the innovator has to be right the first time.

The combination of the two characteristics of knowledge-based innovations – long lead times and convergence – gives knowledge-based innovations their peculiar rhythm.  For a long time, there is awareness of an innovation about to happen – but it does not happen.  Then suddenly there is a near-explosion, followed by a short period of tremendous excitement, startup activity and publicity.  A few years later comes a “shakeout,” which few players survive. There is a “window” of a few years during which a new venture must establish itself in any new knowledge-based industry. After that period is over, entry into the industry is foreclosed for all practical purposes.  

To be successful, a knowledge-based innovation has to be “ripe”. It must gain customer acceptance.  All other innovations exploit a change that has already occurred.  But in knowledge-based innovation, the innovation brings about the change.  No one can tell in advance how the user will respond. Many inventors often turn out to be poor innovators, precisely because they are unable to understand their real significance and the applications to which they can be put to use. (See box item).

There is risk in knowledge-based innovation because of its impact and above all for its capacity to bring about change, not only in products and services but also in how we see the world, our place in it, and eventually ourselves. The risks are highest in innovations based on new knowledge in science and technology, especially in “hot” areas like personal computers, or biotechnology.  By contrast, areas that are not in the public eye have far lower risks, if only because there is more time.  

First movers and imitators

Drucker has given a good account of the pros and cons of pursuing a first mover and an imitator strategy. In a first mover strategy, the company must aim at leadership. Such a strategy requires ambition. Otherwise it is bound to fail.  It always aims at creating a new market. Perhaps because “the first mover” must aim at creating something truly new and truly different, outsiders seem to do as well as the established players. In fact, they often do better. This strategy has to hit right on target or it misses altogether.  And once launched, it is difficult to adjust or to correct.  A first mover strategy involves thought and careful analysis.  There has to be one clear-cut goal and all the efforts have to be focused on it. After the innovation has become a successful business, the work really begins.  Then the strategy demands substantial and continuing efforts to retain a leadership position. Otherwise, one ends up creating a market for a competitor. The company must develop new applications and keep looking for new customers.  Work on the next version of the product or process must start almost immediately.  In some cases, it may also be more important to lower the price and expand the market.

In creative imitation, the entrepreneur does something somebody else has already done.  But it is “creative” because the entrepreneur understands better what the innovation represents than the first mover.  In many ways, Microsoft is a creative imitator. Like the first mover strategy, creative imitation aims at market or industry leadership, if not at market or industry dominance.  But it is much less risky.  By the time the creative imitator moves, the market has been established and the new venture has been accepted.  The market segments are reasonably well defined.

Creative imitation takes advantage of the success of the pioneer. Creative imitators do not succeed by taking away customers from the pioneers who have first introduced a new product or service. They serve markets the pioneers have created but do not adequately service. Creative imitators do not invent a product or service, but they perfect and position it in the market.  Creative imitation must be market rather than product focused.  It requires a rapidly growing market.  

The strategy has its own downsides.  Creative imitators are easily tempted to splinter their efforts in the attempt to hedge their bets.  Sometimes, creative imitators also tend to improve upon a product which is far superior and which goes on to become the overwhelming product leader. Creative imitation is likely to work most effectively in high-tech areas because high-tech innovators are least likely to be market-focused, and most likely to be technology and product-focused. Such companies leave some gaps in their offering.  If the imitator can effectively plug these gaps, it can displace the original innovator. 

Securing a beachhead

Many innovations succeed by first occupying a niche and then only moving on to the mainstream market. Entrepreneurial judo, again a term coined by Peter Drucker, aims first at securing a beachhead, which the established leaders either do not defend at all or defend only halfheartedly.  Once that beachhead has been secured, a newcomer can move on to the rest of the “beach” and finally to the whole “island.” Entrepreneurial judo requires some degree of genuine innovation.  It is, as a rule, not enough to offer the same product or the same service at a lower cost.  There has to be something that distinguishes it from what already exists. 

Established players have some bad habits that enable newcomers to use entrepreneurial judo and to catapult themselves into a leadership position.

· The “NIH” (“Not Invented Here”) syndrome – A product cannot be good unless we have invented it ourselves.

· The tendency to “cream” a market, i.e., earn super profits.

· A wrong understanding of  “quality.”  Customers pay only for what is of use to them and gives them value.  

· The delusion of the “premium” price.  A “premium” price is always an invitation to the competitor. As Drucker puts it, “Higher profits for the established leader effectively act as a subsidy to the newcomer.”

· The tendency to maximize rather than optimize.  As the market grows and develops, established companies try to satisfy every single user through the same product or service.  Newcomers can come up with a less complicated product that satisfies one of the markets.  Having succeeded in that market, they can keep moving to new markets.  This is what Clayton Christensen means by disruptive innovation.

Some innovators are happy to remain in their niche. They do not bother to attack the current market leaders.  They succeed by finding a monopoly in a small area.  Such innovators often wallow in their anonymity, and try to be inconspicuous. There are various variations of this strategy.

One is an attempt to lock up the market by erecting what Drucker calls the tollgate position. Here the product must be essential to a process.  The risk of not using it – must be infinitely greater than the cost of the product.   The market must also be limited so that whoever occupies it first, effectively eliminates the entry of other players.  But in such a strategy, the market is likely to mature fast and there may not be much growth.  Not only that, the company can go downhill in no time, if someone finds a different way of satisfying the same end use.

Another approach is to look for the place where a specialty skill can be developed and can give a new enterprise a unique controlling position in a fairly large niche. The specialty skill niche requires a skill that is both unique and different. A business occupying a specialty skill niche must constantly work on improving its own skill.  It has to stay ahead and to make itself constantly obsolete. The specialty market is found by looking at a new development with the question: What opportunities are there in this that would give us a unique niche, and what do we have to do to occupy the niche ahead of everybody else?  Timing is crucial in establishing a specialty skill niche. It has to be done at the very beginning of a new industry, a new custom, a new market, a new trend.  Such a niche is not found by accident.  It is often the result of a systematic survey of the innovative opportunities available.

Yet another approach is to target a  specialty market.  Such an innovation is built around the specialized knowledge of a market or it can be the result of a systematic analysis of a new trend, industry or market.  Specialty markets become irrelevant when the usage expands and a mass market results.

Using computer software to drive innovation

According to Quinn, Baruch and Zien
 computer software is now playing an increasingly important role in activities ranging from basic research to product launch.  Software can help managers lower costs and compress time cycles.  In many cases, software is the core element in both process and product innovations.  Software facilitates inventor-user interactions, rapid distribution of products, and market feedback, facilitating many inventions that the company's technologists, acting alone, might not conceive.

 
Some portions of the innovation process may still require traditional physical manipulation, but many steps can be handled by software. Using software, managers can change their entire innovation process, completely integrating, merging, or eliminating many formerly discrete innovation steps. In the process, they can dramatically lower innovation costs, decrease risks and shorten design time.
Research Most literature searches, database inquiries, exchanges with other researchers, experimental designs, laboratory experiments, analysis of correlations and variances, hypothesis testing, modeling of complex phenomena, review of experimental results and first publication of results, can be handled more efficiently through software. Most of these activities are common to applied research as well.

Development. Design of physical systems, subsystems, components, and parts can be first done using software. Buildings, ships, aircraft, automobiles, circuits, bridges, tunnels, machines, molecules, textiles, advertising, packaging, biological systems, dams, weapons systems, or spacecraft are first designed in software.

Manufacturing engineering. Software facilitates complex process design and manufacturing engineering. In process design, software allows inexpensive experimentation, yield prediction, workstation design, process layout, alternative testing, three-dimensional analysis and quality control that would otherwise be expensive. Software enables workers, technologists, and managers to visualize solutions and work together on complex systems.

Interactive customer design. Software models and shared screens allow multidisciplinary teams to interact continuously with customers, capturing their responses through video, audio, physical sensing, and computer network systems. Software allows customers to participate directly in the design of new or customized fabrics, furnishings, entertainment services, auto and aircraft parts, homes and commercial buildings, insurance, legal, or accounting products. Such customer participation lowers risks and enhances the customer value of designs.

Post-introduction monitoring. After new products are launched in the marketplace, software can upgrade their effectiveness in use (aircraft), oversee their proper maintenance (elevators), and add value by introducing new knowledge-based features directly into the customer's system (computers, financial services, or accounting systems).
Software can completely eliminate many traditional steps in the innovation process. It can consolidate others into a simultaneous process. And it can provide the communication mechanisms and disciplined framework for the detailed interactions that multidisciplinary teams need to advance complex innovations rapidly.

In chemistry and biotechnology, companies generally attempt to design and assess new molecules as much as possible, using software. Biotechnology researchers can pretest the most likely and effective combinations for a new biotech structure. They can assess which receptors are most likely to respond in a certain fashion, how to relocate or reshape a molecule's receptor or bonding structures, and what transport mechanisms can best deliver "bonding" or "killer" agents. Researchers can often observe actual interaction processes using electron or scanning-tunneling microscopes that can extend observation capabilities by orders of magnitude beyond ordinary optical limits. Such equipment is itself largely software driven by electronic sensing and amplification. Electronic models, based on the best known laboratory data about biochemical processes, shorten cycle times for process development and allow detailed process monitoring to ensure quality during experimental and early scale-up phases.

Frequently, the optimizing calculations for designs or operations are so complex that they may be impossible to do without software. Without software, scientists would have to rely much more on hunches and limited experimentation, decreasing both the variety and quality of experiments. Human inaccuracies would quickly throw off calculations, leave out critical variables, cause inaccurate experiments and lead to wrong results.

Systematic Innovation

Innovation, as we mentioned earlier, cannot be left to chance.  Purposeful, systematic innovation begins with an analysis of the opportunities. This involves going out into the market to look, to ask, to listen.  Successful innovators use both the right side and the left side of their brains.  They combine a judicious blend of analysis based on hard data and intuitive thinking.

Systematic innovation involves a few simple but important principles. According to Drucker, to be effective, an innovation has to be simple and focused.  It should do only one thing, otherwise, it might confuse customers.  If it is not simple, it won’t work.  Everything new runs into trouble; if complicated, it cannot be understood, repaired or fixed.  All effective innovations are breathtakingly simple.  Indeed, the greatest praise an innovation can receive is for people to say: “This is obvious.  Why didn’t I think of it?” Innovators should not try to do too many things at once.  Innovations that stray from a core are likely to become diffuse.  They remain ideas and do not become innovations. 

Ideally, innovations should at first require little money, few people, and only a small and limited market.  Otherwise, there is not enough time to make the adjustments and changes that are almost always needed for it to succeed. This is what Christensen and Raynor seem to have in mind when they draw a distinction between emergent and deliberate strategy formulation processes. In case of innovations, one must be flexible and must wait for the correct strategy to emerge by trial and error. Innovations must be user friendly.  They have to be handled by ordinary human beings, if they are to attain any size and importance at all.  But at the same time, a successful innovation must aim at leadership from the beginning. Otherwise, it is unlikely to be innovative enough or capable of establishing itself in the market.  

Using prototypes

Experimentation forms the core of the innovation process.  A useful tool in experimentation is building prototypes.  The sooner an idea can be converted to a prototype and tested, the more effective the innovation process will be.  Prototypes provide a common language for people from different disciplines. Prototypes enable newer, better, higher quality products to be launched faster in the marketplace.  According to Dorothy Leonard – Barton et al
  decisions affecting about 85% of the ultimate total cost of the product including its manufacture, use, maintenance and disposal, are typically made during the first 15% of the development project.  Changes that are made late in the project invariably upset the sought – after balance among product features, cost and quality and therefore cause delays and sub-optimal solutions.  Conversely, if needed changes in say one subsystem can be spotted early on, the proposed changes can be tested and acted on early.  Thus, the changes that need to be made in other subsystems can be minimized.  Companies must encourage their scientists to develop prototypes as quickly as possible.

Successful innovators look at a wide range of opportunities.  Then they examine these opportunities in terms of their strategic fit and the organization’s internal capabilities. Innovators need to be temperamentally attuned to the opportunity at hand.  The opportunity must be important to them and make sense to them.  Otherwise they will not be willing to put in the persistent, hard, frustrating work that successful innovation always requires.  In other words, the type of innovation a company pursues will be defined by the prevailing organizational culture and core values.

Technology brokering

In his book “How breakthroughs happen”, Andrew Hargadon, points out that most successful innovators spend less time on producing novel advances in any one technology. Instead, they harness the knowledge that lies in elements of existing technologies. Hargadon refers to this process of combining objects, ideas and people in new ways as technology brokering.  Technology brokering involves bridging different worlds.  As Hargadon puts it, “Innovation isn’t a process of thinking outside of the box so much as one of thinking in boxes that others haven’t seen before.”

Hargadon emphasises that it is important to view innovations from a networked perspective.  It is networks of people, ideas and objects that make up a technology.  Successful innovators are good at seeing and making connections between people, ideas and objects across the various technologies and markets that currently exist.  They achieve breakthroughs by creating new networks that make existing networks obsolete.  As Hargadon puts it, “Entrepreneurs and innovators are no smarter, no more courageous, tenacious or rebellious than the rest of us – they are simply better connected.”  Even the great Thomas Alva Edison combined ideas emerging from the telegraph industry and from industries where electricity was being applied and brought them to industries that had not adopted them.  Hargadon has quoted William Gibson, the famous science fiction author.  “The future is already here, it’s just unevenly distributed.” 

As Hargadon puts it, “technology brokering entails not just the ability to bridge small worlds but also the ability to build new worlds from the best pieces of the old ones.”  Technologies are formed of tightly coupled arrangements of people, ideas and objects.  Innovation is the process of taking apart and reassembling these elements in new combinations and making them work in a new context.

Balancing speed and flexibility

A successful product or service meets market needs efficiently and effectively.  One challenge which companies face today is that both market needs and the associated technologies can change radically even as a new product or service is under development. So companies must modify the traditional innovation process in which implementation begins only once a new concept has been frozen. Companies need a flexible product-development process that allows designers to continue to define and shape products even after implementation has begun. So rapidly changing customer requirements and evolving technologies can be incorporated into designs until the last possible moment before a product is introduced in the market. This ensures that the new product or service can reflect the realities of the market place as much as possible. Such an approach is quite common in case of computer software companies, Microsoft being an outstanding example.

To achieve speed and flexibility, the traditional ways of developing new products need to be revamped.  According to Takeuchi and Nonaka
, under the traditional approach, a product development process moved like a relay race, with one group of functional specialists passing the baton on to the next group. The project went sequentially from phase to phase.  Functions were specialized and segmented. Marketing staff examined customer needs, R&D engineers selected the appropriate design and the production engineers gave shape to the product. Under the new rugby approach, which Takeuchi and Nonaka advocate, the product development process emerges from the constant interaction of a handpicked, multi disciplinary team whose members work together from start to finish. A shift from a linear to an integrated approach enables new products to be developed speedily and flexibly.  In such an approach, top management must keep goals broad and tolerate ambiguity. It must encourage trial and error and at the same time generate creative tension by setting challenging goals.  Important strategic decisions must be delayed as much as possible in order to allow a more flexible response to last-minute feedback from the market place.

Unlike the traditional approach, in a flexible innovation process, concept development and implementation overlap instead of following each other sequentially. Designers begin the project with no precise idea of how it will end and continue to incorporate new information that arrives during the course of a product's development. Changes in a project's definition and basic direction can hence be managed proactively.

The goal is to get a good understanding of customer needs and alternative technical solutions as a project progresses and integrate that knowledge into the evolving product design. The faster a project can integrate that information, the more speedily and efficiently it can respond to changes in the business environment. The degree of flexibility depends on the process used to generate information about technical choices and market requirements. How to involve customers in the innovation process is the subject of the next section. 

Re-examining the role of customers 

Customer feedback lies at the heart of the innovation process. Companies must know how to leverage customer relationships to their advantage. Many companies invest heavily in understanding what customers want and invite them to describe the solutions they want in focus groups and surveys. R&D staff convert their ideas into products. But, when the new product or service is finally introduced, it often flops. This is what Drucker refers to as the unexpected failure.  According to Anthony Ulwick
, such failures happen because companies go about listening to customers in the wrong way.

When asked by companies what they want, customers often offer ideas in the form of products or services.  Companies then deliver these tangibles but customers, much to everyone’s surprise, reject the new product. Ulwick feels customers should not be trusted to come up with solutions. They are not informed enough for that part of the innovation process.  That’s the job of the marketer. Most customers have a very limited frame of reference.  They only know what they have experienced. They have a limited capability to visualize emergent technologies, new materials, and the like. Customers should instead be asked only for outcomes – that is, what they want a new product or service to do for them.  What form the solution must take, should be left to the marketer
.  

Indeed, the dangers involved in listening to customers too closely, while designing products, must not be underestimated. One is the tendency to make incremental, rather than bold, improvements. Another is the possibility of developing “me-too” products since customers typically ask for missing features that other manufacturers already offer. Another mistake is the practice of listening to the recommendations of lead users who have an advanced understanding of a product and its use.  Lead users can offer many new ideas, but since they are not average users, the products based on their recommendations may have limited appeal.

Generally speaking, customers can say what they want if they are asked to make selections within a familiar product category. But when customers are asked to venture into a new territory about which they have limited or no knowledge, they tend to concentrate on the way products or services are normally used. They are unable to imagine alternative functions. Asking customers to focus on desired outcomes is an effective way to deal with these psychological blocks and to help companies identify difficult-to-articulate needs.  

Discerning the difference between what customers are able to say and what they want, and then acting on those unspoken desires, calls for more sophisticated marketing research. Customer interviews must be able to deconstruct carefully, the underlying process or activity associated with the product or service.  The participating customers should be carefully selected.  Interviewees should be drawn from specific groups of people directly involved with the product. Too wide a group may result in extraneous information that can complicate the research effort and lead the company astray.  At the same time, one must select the most diverse set of individuals within each customer type, to capture a range of outcomes.

Capturing desired outcomes from customer surveys also requires a skilled moderator who can distinguish between outcomes and solutions and can weed out vague statements, anecdotes, and other irrelevant comments.  The moderator must clarify and validate the statements and make sure participants consider every aspect of the process or activity they go through when using a product or service.  Whenever a customer comes up with something that sounds like a solution, the moderator must redirect the question to prod him or her to think about and modify the statement.

Once the interviews are complete, researchers can make a comprehensive list of the collected outcomes and categorize the outcomes into groups that correspond to each step in the process. Then a quantitative survey can be conducted in which the desired outcomes are rated by different types of customers, on the basis of both importance and the degree to which the outcome is currently satisfied by existing products.

The final step involves using the data to uncover new opportunities for product development, market segmentation, and better competitive analysis.  

Customers make choices based on their priorities.  As customer priorities change and new options present themselves, they make new choices. They reallocate value. These changing priorities, and the way in which they interact with new competitors’ offerings, are what trigger, enable, and create opportunities for innovation.

Understanding customers’ priorities requires understanding more than just customer needs.  Needs refer to the benefits and features of products that customers would like to buy.  Most market research focuses on needs.  But what customers really want is the result of a complex decision-making system. They are influenced by a number of external factors – regulation, commoditization, the offerings of new and existing suppliers, technology, and factor costs.  These factors are processed through the refractory lens of a customer’s system of decision making, presenting a set of clear, well-defined customer priorities.  Understanding the decision-making system and resulting priorities holds the key to a better understanding of the customer. 

Analyzing customers’ decision-making system makes it possible to interpret what customers say they want.  It also helps interpret what customers are not saying and to anticipate what they will say in the future.  Needs analysis describes what products the customers want.  Priorities analysis determines what business model creates the greatest utility for customers and profit for the provider. 

The great innovators respect customers but they also understand the pitfalls involved in giving customers too much say in the product development process. According to Bernard Arnault, Chairman, LVMH, the French company, which owns famous brands like Dom Perignon Champagne, “products which are customer driven are usually not innovative.  Consequently, it is difficult to charge a premium.” Arnault
 adds, that by conducting a market test, “you will never be able to predict the success of a product… What a test shows you is limited; whether the product has a potential problem, such as with its name… Obviously, we won’t launch a product if the tests clearly show it is going to be a failure, but we won’t use tests to modify products, either… Our strategy is to trust the creators.  You have to give them leeway.  When a creative team believes in a product, you have to trust the team’s gut instinct.”

Marketing professor, Stephen Brown
 is another staunch critic of excessive involvement of customers in product development. “The truth is, customers don’t know what they want.  They never have.  They never will… A mindless devotion to customers means me-too products, copycat advertising campaigns and market place stagnation...  Many of the marketing coups of recent years have been far from customer centric.  Or at least, the successes have proceeded from a deeper understanding of what people want than would ever emerge from the bowels of a data mine”.

The lesson which emerges is that ideas for disruptive business models are unlikely to come from structured market research.  While gaps in the existing business model can be identified through customer feedback, construction of an innovative business model is very much the job of the company.  Customers can only be trusted to articulate their expectation.  It is the company that must know how to meet that expectation. 

Pfizer: A disciplined approach to R&D

Pfizer, the global pharmaceutical company is a good example of systematic innovation. Many analysts consider speed to be one of Pfizer’s main strengths in R&D. Pfizer has emerged as a leader in rapid screening of compounds for useful biological activity. It uses robots to dispense thousands of chemicals from a “library” of potential drugs into test tubes for rapid testing and discovery of new drugs. In the late 1990s, on an average, Pfizer’s research teams needed less than one-third the industry’s average of 190 person years of work to take a compound from concept stage to clinical trials
. Automated screening equipment help Pfizer to test many compounds quickly, sequence and isolate genes and then clone them, using techniques developed in molecular biology. This allows researchers to screen compounds directly against human genes. Pfizer researchers explore a number of parallel avenues for the application of contemporary genomic science and bypass the animal and chemical model stages, which usually consume substantial resources and time.

Keeping in view the heavy R&D investments involved, Pfizer has attempted to make its research efforts highly result oriented. To get the researchers out of their academic mindset, the company conducts special training sessions. Scientists are advised to abandon a project before it proves to be a major drain on the resources. The research teams at the Central Research unit in Groton measure their progress with “step charts” that show how many promising compounds should be in hand at each phase of a drug’s development in order to cover the expected attrition rate. These charts enable Pfizer to drop projects that have not lived up to expectations and help it to check whether the scientists are maintaining the time schedules.

Pfizer expects a lot from its scientists. According to senior executives at Pfizer’s research laboratory at Groton, Connecticut
, “It takes a new PhD, two or three years of intensive learning and growth here to get used to our mindset. We try to help those who can’t make the transition go back to academia. We like to say that blockbusters aren’t just discovered. They’re built.”

From theory to practice 

According to Drucker, nothing motivates a manager to be a better innovator than the realisation that the present product or service will be abandoned within the foreseeable future. There is only one way to make an innovation attractive to managers:  a systematic policy of abandoning whatever is outworn, obsolete and no longer productive.  Every three years or so, the enterprise must put every single product, process, technology, market, distributive channel, internal staff activity, on trial for its life.  

For a business to be driven by innovation, a high degree of result orientation is desirable.  In other words, innovative performance must be regularly assessed. The first step is to build into each innovation project, feedback from results to expectations.  This indicates the quality and reliability of both the plans to innovate and the actual efforts.

The next step is to conduct a systematic review of innovative efforts all together.  Which ones should receive more support at this stage and should be pushed?  Which ones have opened up new opportunities? Which ones, are not doing what they were expected to do, and what action should be taken?  Should they be abandoned? Or has the time come to redouble efforts but with different expectations and deadlines?

Finally, management must judge the company’s total innovative performance against the innovation objectives.

Innovation cannot usually be entrusted to people in charge of existing operations. A new opportunity may look insignificant to such people.  But by isolating the new venture, the necessary attention can be given. Even though, by virtue of its current size, revenues, and markets, a new venture may not rank with existing products, somebody in top management must take a long-term perspective and support innovation. It often makes sense to set up a new, innovative effort separately away from the mainstream operations.  

Concluding Notes 

An innovation is a change in market or society.  It may result in a greater yield for the user, or a greater wealth-producing capacity for society, or higher value and greater satisfaction for customers.  The test of an innovation is always what it does for the user.  Hence, innovation always needs to be market-focused, and market-driven. This is usually possible with a decentralised rather than a command and control system. Manufacturers often complain about the “irrational customer”.  But there are no “irrational customers.”  As an old saying has it, “There are only lazy manufacturers.” 

Innovators must have their feet firmly planted on the ground.  They must innovate for the present, not for the future. Innovation requires knowledge and ingenuity. It also involves hard, focused, purposeful work, making very great demands on diligence, on persistence, and on commitment.  If these are lacking, no amount of talent, ingenuity, or knowledge will be adequate.  Innovation depends on an open mindset that lays a premium on giving up the old for something better and looking for new ideas from other industries/markets.  It involves bridging different worlds to find and exploit resources within them.  As Hargadon
 puts it, “It may take genius to see the potential for breakthrough innovations across a fragmented landscape but that genius depends more on the network of past wonderings that allows one to see across worlds than on any inherent talents.” 
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