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Innovation Overload   is defined as a user’s response to the ever increasing pace of information, knowledge, and innovations that are appearing.  In the classic sense, it means the sheer increase in information and  options  available will seriously impair if not downright inhibit user decision making   abilities and delay diffusion of future innovations. Business Week  (April 29, 1991 page 58) describes it:  

“Otherwise highly competent men and women are driven to helpless frustration by the products around them. . . New systems that were supposed  to make work more efficient--computers, fax, electronic mail--often do the reverse. . .  Stress levels soar with VCRs,CDs, message machines, electronic thermostats, keypad burglar alarms, digital clocks, microwaves, programmable portable cellular phones for both the home and car, home computers. . . Their lives have become a nightmarish world of blinks and beeps. . . Too many companies wind up selling complex, overloaded gadgets that consumers can’t figure out.”


Sony Company in a single six month timeframe introduced over 100 new audio, tape and video products in Britain alone. Apple Corporation averages one new product introduction a week.  Once a month Bennetton replaces its line of clothes.  The clothing chain of Italy makes many of its garments in a neutral color so that they can be dyed to meet fashion trends at the last minute. The pace of new products appearing on the market is speeding up like never before. Product life cycles are getting shorter as companies cut development time and reorganize manufacturing factors.  New products are hardly on the shelves before the next generation, which will obsolete them, is being engineered. Their efforts are quickly outdated by similar advances by their competitors. Xerox over the last decade has slashed its development cycle from 5 years to two years and even that is far too long to be competitive in the next century.  Products are surviving in the market for a shorter time because competitors are introducing rival products at a more rapid pace.  In a Tokyo store, an electronic gadget has a life expectancy of 3 months (Economist April  16,1988).  


Slutsker (1991) discussed another manifestation of this phenomenon, technology for technology’s sake, a solution in search of a problem.  He discussed electronic road maps for automobiles that use satellite navigation.  He retorts that a $3 Rand McNally road atlas and a quarter pay phone  call can be just as efficient  and much more cost effective than a $3,000 electronics option.  The system tells how to get to the nearest Italian restaurant, but most times you want to go to your favorite restaurant, not the nearest one.  No replacement for human judgment  exists.


Ricoh, in a survey of its fax users, determined that nearly 95% never used three key features it deliberately built into the machines to make them more appealing.  An Ogilvy & Mather survey of VCR owners found only 3% of their total television viewing went to shows that were recorded in advance using the VCR’s programming features (Nussbaum 1991).  Many consumers feel technologically illiterate, unable to fully utilize or understand the state-of-the-art devices they own. Complexity was once equated with high-tech sophistication.  Not so today. Only one-third of consumers believe more product features are synonymous with better quality.   These days the keyword is simplicity, simplicity of use.  The marketing implications of overwhelming consumers with all these complex but rarely used features may well be that they are not only losing the interest of their customers but alienating them as well. 


Innovation Overload--what is it

 Innovation Overload  occurs when a particular innovation evolves so rapidly and the alternatives multiply so quickly that the customer finds it difficult to manage the variety and make direct comparisons between all the choices available (Hirschman 1987). In her classic study, she examined innovation overload as it concerned a personal set of innovation alternatives: child care for her new daughter.  Child care services were viewed by Hirschman as a set of innovations, which in addition to having complex technological  components (e.g., safety features, location, hours of operation, specialized equipment) also have highly sophisticated symbolic aspects (e.g., social prestige, nurturance ability, philosophical orientation, potential for intellectual stimulation).  To add to their inherent technological and symbolic complexity, these innovative services also have two other complicating characteristics.  First, they are a rapidly evolving set of alternatives; new options (e.g., au pairs) are appearing on the market, whereas the availability of traditional alternatives is declining (e.g., grandmothers, older siblings). Thus, accurate data gathering by potential adopters is frustrated by the constantly changing set of products.


Second, unlike the majority of all innovation adoption decisions studies, the child care product is purchased not for self-consumption, but rather for a less-knowledgable client - in her case, her daughter.  Further, this client has needs and wants that also are characterized by continuous, rapid evolution; child care options appropriate for a month old infant are usually not suitable for a two year old toddler or a four year old preschooler. Child care information gathering and the actual decision, itself, was postponed for as long as possible. The answer  to why such otherwise thoughtful, mature, educated, used-to-planning adults put off such a decision was due  to the fact that the utter complexity of the task overwhelmed their ability to approach the innovation alternatives ahead of time and, therefore, they waited until they were literally forced into action by the acquisition of a novel personal role -- parenthood.


 Child care alternatives and their characteristics are truly indeed in a rapid state of transition. Au pair, public and  private day care centers, centers run by companies, governmental associated centers like “head start”, and the senior citizens center has initiated a “rent-a-grandmother” service.  Hours, costs, and functions associated with each of these novel options vary widely, making direct comparisons impossible.  Similar proliferation of child care innovations likely confront parents elsewhere.  Similar situations of innovation overload confront consumers of personal computer, compact disc stereo systems, zero-coupon bonds, adjustable rate home mortgages, and other complex, rapidly evolving innovations.Thus, the more rapidly proliferating the number of specific alternatives within an innovation context, the lower the threshold of acceptable performance will be for a selected alternative.  Consumers, when confronted with choice among a set of complex novel options will tend to set lower standards of acceptability for any given option.  Thus, whatever option the consumer happens to adopt first has a high probability of being continued.  Large levels of dissatisfaction are necessary before the option will be discontinued.


Innovation Overload is applicable to any innovation, whether it be  social, service, or product oriented.  The Hirschman example of child care gives us a good synopsis of the problems involved in choosing between dynamic ever-evolving alternatives of a single innovation. The concept, though, needs to be taken one step further. Innovation Overload occurs not just within an innovation set but between all the innovations that are occurring at that time. If customers are unable to make direct comparisons between alternatives of a single innovation set, their difficulties are compounded when all aspects of the environment are evolving in a likewise manner at similar speeds. For example, if Hirschman were not only confronted with day care decisions but also simultaneously with  retirement home/nursing home/care at home for her parents or in-laws as well as a myriad of alternatives for an illness and then what to do about a minor financial windfall received.  All of these decisions and their resolution are required simultaneously.  Not necessarily having a single problem with a multitude of options but a host of problems and choices, each with their own set of alternatives, all dynamic in real time.  It is this environment and this rapid technological change which may well overwhelm a consumer’s senses and create a situation where he becomes impervious to further change.  It is this exact situation with ever increasing onslaught of new products and alternatives, that the nineties are bringing to the consumers of the world. The user may have  limits beyond which all other changes  (good or bad, desired or not) will be ignored and/or actively resisted. 

The ‘Better Mousetrap’ Syndrome

For providers of goods and services, technological overload is rapidly approaching, if not already here.  It will become necessary to consider not only when a customer will use the new technology,  if he indeed does accept it, which in itself is not a certainty, but where it is on his list with all the other innovations simultaneously in demand.  If the firm still wishes to proceed with the new innovation, the new technology,  greater expenditures must be spend on human factors, on simplifying the product so as not to scare off consumers or users in droves as seems to be happening today.  One must have a clear plan on how to break through the clutter, the information overload the user is experiencing, and present one’s product in such a fashion so as to set it apart from the hundreds of others that is begging for the consumer’s attention. Expenditures on R&D must be invested wisely.  The capability of determining up front, before introduction, whether a product has a chance of success in the customer’s mind is becoming not merely critical but essential to the survival of the firm.


Concentration on technology to the exclusion of human factors appears to be a prescription for failure under the conditions of innovation overload that is evolving for the decade of the nineties.  Far too many home and office products are simply technology platforms and not machines created for human use.  Most innovations are usually designed by engineers and scientists, whose common sense is different from that of most users.  Technical oriented personnel tend to think in terms of state-of-the-art and  maximizing features, not ease of use and utility (more is better, the “Swiss Army Knife Effect” where a product performs so many functions you can’t remember them all).  Industrial designers, who are taught in art or architecture schools, tend to focus on esthetics instead of utility. Companies will spend millions to simulate the technical response, endurance, and quality of a product but hesitate to test potential users’ responses to the device.


More important than ‘form follows function’ is that function must follow usability--because “if I can’t use it, it doesn’t work.”  Manuals tend to impact users negatively; a good product does not require a manual while a poor product may require a perfect manual to succeed. Industrial designers have determined there is an inverse ratio between the reading needed to learn how to operate a product and the use of that product. Forty-four percent of the respondents in one poll found the instructions that came with high-tech products either ‘difficult’ or ‘impossible’ to follow. 


Newness (the Better Mousetrap) used to have a power among to itself to attract consumers, but lately too much newness has dulled the consumer’s senses and trivalized the term. The public’s enthusiasm for new products is severely declining just as the costs to launch new products are skyrocketing; the companies need bigger market shares to finance development and launch costs but are getting lower shares from uninspired consumers (Levine 1991).  

Examples of Innovation Overload

Examine, for instance, the case of the quadraphonic stereo system.  In the early 1970’s it was widely believed  that the four speaker systems would replace two speaker systems in much the same way two speaker stereo systems had replace single speaker hi-fi systems.  This substitution did not occur.  Consumers were confronted with a bewildering array of competing product entries, all of which were based on incompatible formats and required that records be produced specifically for that standard.  Most consumers were unwilling to bet on a single standard and stuck with what they had; quadraphonics were withdrawn within a few years (Rosen, Schnaars, and Shani 1988).  Even today, the audophile fanatics searching for the perfect sound, eschew complexity for simplicity: less is often more.


Back in 1980, the market rejected Xerox Corporation’s 8200 office copier.   It was the first time in Xerox’ history that  users had balked at one of the company’s copiers and no one knew why.  Technologically the product was impressive, packed with plenty of on-board computer intelligence. Quality was high and performance was impressive.   The problem when finally pinpointed was that the engineers had incorporated so many complex features into the copier (collating, enlarging, reducing, etc.) that casual users (those who merely wanted to make one or two copies) could not make it work.   People had to wade through buttons and manuals for all the features.  Xerox’ share of the U.S. copier market tumbled as users abandoned Xerox complicated machines for the simpler Japanese copiers (Nussbaum 1991).  It was only when the machine was redesigned from a human factors point-of-view and very clear graphic displays added that it became a success. Xerox, having learned its lesson, is once again in the forefront of the copier industry.


One complex variable in forecasting the market for high-technology products has been characterized as consumer anxiety.  Potential consumers can be deterred from buying complicated products by the stress which results from having too many, expensive, sophisticated, high-tech alternatives from which to choose, and the cognitive dissonance which may result if such products do not perform as anticipated.  Time  in 1984 carried an article entitled “Bothered and Bewildered,” about the “trauma of shopping for a microcomputer.”  According to the article, consumers were afraid to buy computers because of apparent turmoil among manufacturers, fear of obsolescence, technological complexity, too many and too similar brands, and concerns about software incompatibility.  Forecasters ignored consumers’ anxiety and predicted that  they would buy the machines in record numbers. Original buyers were hobbyists or technically inclined businessmen.  First time users had difficult decisions to make, overwhelming choices between IBM, Clones, Apples . . . IBM alone had 8 different models.  Users were afraid of being obsolete within 6 months. The result was a paralysis among potential buyers which rocked the market in 1984 (Wheeler 1987).


Computers seem to provide classic examples of innovation overload. Ninety per cent of the roughly ten million executives and professional managers in the U.S. today are computer illiterates and there is no reason to indicate that the situation is any different in Canada or Europe.  It has even been suggested that between 20 and 30 per cent of computer users may develop “cyberphobia” -- fear of computers.  The reasons for this fear are many:  unfamiliarity with the machine’s capabilities, previous bad experiences, the “mystery” of the computer and the belief that computers will undermine one’s status within the organization.  For example, the recent trend to have mangers input their own requests for data directly into the machine -- thus using a keyboard, a task traditionally reserved for the lowly secretary -- has caused resistance throughout North America.   Age can also be a factor that contributes to cyberphobia.  The computer room and the systems department are often inhabited by young, well-educated “whiz kids” and  many managers find asking a computer analyst half their age for help a daunting prospect.


One of the major reasons for the initial success of Apple’s Macintosh personal computer was in its ease of use.   On the desktop today, 80% of computing power is going towards ease of use, menus, windows and pop-ups while only 20% is actually going towards doing the job, word processing, spreadsheets, etc.   Apple was the first to realize the stonewall  of user resistance personal computer companies had run into and designed a product to specifically overcome it.  The arcane, character based commands which made the early IBM-based programs so difficult to use provided a window of opportunity for the Macintosh.  Its very success made its rivals eventually mimic its icons and graphics (Microsoft’s Windows and IBM’s OS/2).   Making the personal computer more accessible to the general public was the objective.  The aim is to make information easy to comprehend and hard to forget.  Information and innovation overload can be minimized by concentrating by using this tactic of guaranteeing  ease of usability. 


These examples show the effects of innovation overload:  too much too soon with not enough time to digest what was already on the table. Companies can profit by understanding the phenomenon and the consumers’ fear and resistance.  Or they can ignore it at their own peril. With the ever increasing pace of innovations, we shall see much more of it in the decades to come.  Corporations very survival can depend on recognizing, understanding, and  utilizing this phenomenon (like judo, using an opponent’s own momentum in one’s favor)  rather than resisting it in favor of a  pure technological push strategy.

Risk and  Innovation Overload  

One of the major reasons behind innovation overload and its negative effect upon adoption of many innovations is the risk factor. The degree of perceived risk is highly negatively related to the rate of diffusion.  Risk is recognized as having a considerable influence on the  purchase decision, especially in the area of new products.  A study of the adoption of an in-house computer indicated that  “perceived risk and self-confidence” were the only two variables that significantly differentiated between early and later adopters.   The time elapsed before a product is adopted could be explained partially on the basis of perceived risk (Kennedy 1985).


Risk can be reduced in the eyes of the adopter by the degree of relative advantage, in economic terms, which the innovation affords.  A positive link exists  between earlier receptivity and the perception of the innovation as a source of improvements in profitability, competitive position, quality of end products together with its perception as compatible with the firm’s manufacturing system.Thus, although individuals characteristics influence the degree of risk, product characteristics also determine the presence and strength of risk.  Again, perception is the mending influence.  The degree of risk is a function of the characteristics of the buying decision, the decision maker and the characteristics of the decision environment of the firm (Kennedy 1985).


Risk reduction can be accomplished by reducing the uncertainty or by  reducing the consequences (Shoemaker and Shoaf 1975). Individuals will accept different forms of risk as well.  In considering the adoption of an innovation, the customer is faced with two types of risk.  The more obvious is the risk of failure or disappointment with the innovation.  The other form of risk is related to the opportunity cost of rejecting an innovation that would have been highly profitable. When customers  evaluate risk, they seldom have statistical analysis and  often must rely on interferences based on experience, observation, or hearsay. Slovic (1979) relates a series of heuristic rules of risk perception:


 1) Availability: an event is likely if instances are generally easier to imagine and recall than rare events;


 2) Overconfidence: people are typically very confident about judgments based on them and believe they can estimate with greater precision than is actually the case;  
and 3) Desire for certainty and tendency to deny  uncertainty. 

Customers perceive and judge risk based upon several key factors: voluntary or involuntary, controllable or uncontrollable, familiar versus new, whether the effect is immediate or delayed,  whether the effect  is known or not, chronic or catastrophic, and common versus rare. Perceived risk is derived from both uncertainty and the potential side effects which can not be completely anticipated. Since adopters tend to have greater risk tendencies,: the higher the risk proneness of a subject, the higher the innovation acceptance and adoption and shorter the rate of diffusion of a typical innovation. The more risk adverse a subject is, the lower his acceptance and longer the diffusion of an innovation will take.


For innovative products that require a change in consumer behavior, risk is high because consumers must be educated, and it is difficult to assess whether the education will have the desired effect.  New-to-the-world products diffuse slowly through the population because they often require a change in values and habits.  While new-to-the-world products fill consumer needs, the consumer may not have the ability to understand or the willingness to acknowledge the product benefit or advantage.  Likewise, high investment spending is required to support the launch of a new-to-the-world product; reinforcement and repetition of message and consumer education are needed to change behavior patterns, and that’s costly. With the multitude of innovations present to choose from, the consumer will minimize his risks but ignoring for future adoption most of the innovations occurring as well as making cost effective choices for those chosen.

Marketing Implications 


How can a company resolve the dilemma of Innovation Overload?  First, its existence must be accepted. If the influx of innovations continue at its  ever-increasing rate, adoption of individual innovations and their diffusion rates will necessarily slow down due to risk, finances, and time requirements to make an appropriate decision.  This slower diffusion rate and perhaps lower numbers of final adoptees must be taken into account in any financial considerations of the product.  Product Planners  should conservatively forecast new products, new technologies, innovations, so as to take into account the phenomenon.   The more radical the innovation, the more complex the technology, the more expensive the product, the longer its diffusion will tend to be.




Second, a firm should extensively increase the required up-front market research prior to the development and marketing of the innovation: Does the consumer really need or want the device? What other innovations would it be competing against?  What benefits or advantages does it have over its substitute innovation rivals?  If it has no real advantages or superior functions or features to set it off against other innovations which are competing for the consumer’s attention, serious review must be made of the merit of spending the money to develop or introduce such an innovation. 





Customer barriers to acceptance or usage of any technology or innovation include the consumer's free will, his inability to understand (not know capabilities or potential benefits of the innovation), external stakeholders that exist (governmental agencies, consumer advocates, and to certain extent legal constraints limiting manufacturers ability to produce), and incompatibility of the innovation with existing workflows (Sheth 1987).  As any one of these barriers decline or fall, the rate of acceptance or usage increases.  Market researchers must begin to pay especial attention to customer benefits, usage, and potential barriers that may exist.  Market researchers must primarily concentrate on  needs and wants that are unfulfilled.


Thirdly, a few design principles can make the difference between a product that intimidates and one that is not just accessible but enjoyable and  (most importantly ) financially successful.  Such products become comprehensible, manageable, and likely to succeed.  Break the rules and machines will drive people away, taking sales and customer goodwill with them.  These rules boil down to one thing: be obvious. A machine should be designed so that users can look at it, understand it, and figure out how to use it quickly.   One should clarify its functions and provide feedback that guides the user through all the operations.  One may not be able to wish away innovation overload but one certainly can minimize its effects through proper design of the product.  Research and Development must  review its primary focus within the organization and switch from concentrating on technological development and state-of-the-art advances to one of providing usable, inexpensive, quality products which solve customer problems and provide needed customer benefits.


Designers can espouse the use of “natural design,” which means using principles like visibility to create products that customers understand intuitively, without having to think about they work and “natural mapping,” -- arranging controls so it is clear what they do.  The arrangement of the controls should match the arrangement of things being controlled. Another natural design principles that although simple is not utilized as often as it should be is feedback, providing the operator with some signal to indicate the project was completed successfully (Wolkomir 1991). 


Fourth, too little time and too much stress is a major reasons that many people are so unhappy with the complexity of everyday products in their lives.   Complexity in products means wasted time for most of us.  Complexity is also related to the number of decisions required as well as the number of decisions that must be repeated (Hurter and Rubinstein 1977).  Those that require frequent repeated decisions may be less attractive than those which require one or infrequent decisions. Complexity is highly negatively correlated to the rate of diffusion.


Simplicity will be the keyword for the nineties.  Companies must simplify rather than complicate their products. Those who succeed in doing so will succeed in business; those who fail will fail.  Promotional tactics should re-orient themselves away from all the new bells and whistles and towards the simplicity and usability of the product.  Product Planners and Development engineers must keep this axiom in mind.


Fifth, be creative but not forceful in overcoming these customer barriers and resistance to the phenomenon of innovation overload. Possible tactics a company could use include: Free trials or the use of a systems approach (whole operation) or integrating into  a previous product or activity. The innovation must have value and  needs a strong performance/price ratio vis-a-vis the  existing substitute  alternatives or there will be no incentives to change.  Marketers in resolving the innovation overload phenomenon must remember that it is technology pull not technology  push that usually wins the game and must keep in mind customer benefits, problem solving, and satisfying wants over technological fixations.


Sixth, 
many characteristics have been identified that appear to influence consumer acceptance of innovation (Rogers 1971). Various studies indicate that between 49 per cent and 89 per cent of the variance in the rate of adoption can be explained by the innovation attributes falling into five generalized headings suggested by Rogers (relative advantage, compatibility, complexity, trialibility, and observability). For a marketer of a new innovation, these five attributes must be examined closely and the marketing of the new product oriented to better follow those attributes which are more attuned to the product’s features, benefits, or selling points.


Any attempt to determine how an innovation compares with these attributes in an absolute sense is irrelevant; the crucial point is how potential adopters perceive an innovation.   Equally important is the point that it is the perceptions of potential adopters which are important from the point of view of the rate of adoption of innovations. Ostlund (1974) indicated that compatibility and relative advantage dominate as predictors of purchase for a low ticket food product while relative advantage and perceived risk are the highest importance for others. Other studies have shown  compatibility, relative advantage, and perceived risk rating to have a consistent significant impact for several durable and non durable categories (Holak 1985) and appear to be the most robust factors in determining diffusion.


Seventh, companies must provide their innovations with sufficientRelative Advantage: This is the degree to which potential consumers perceive the innovation as superior to existing substitutes. It can also be expressed as the intensity of the reward or penalty by adopting or rejecting the technology.  Some of the factors involved could include economic profitability, low initial costs, lower perceived risk,decrease in discomfort, savings in time & effort and immediatecy of reward. Relative Advantage has been found to be positively related to  the diffusion rate. A crisis emphasizes relative advantage and quickens its diffusion rate. 


Eighth, an innovation must be compatible with the adopter’s cultural norms.  Compatibility is the degree to which potential consumers feel that the innovation is consistent with their socio-cultural norms or is  consistent with existing values, experiences, and needs. Previously introduced ideas will impact the adoption of any new innovation.The rate of adoption is affected by  the old idea  it supersedes  . . . the more compatible  it is with the previous idea, the less a change it is.  Compatibility is positively related to the diffusion rate.


In this era of international trade and global markets, compatibility becomes a key element to the success or failure of an innovation.  The  American convention is that by moving an electrical switch “up” something is turned on.  In Britain it is just the reverse.  Designers who ignore cultural norms or rely on their own biased cultural conventions, often spell disaster for the innovation in overseas markets.


Ninth, firms must reduce risk for users. This can be done either through trials or observation. Trialability   is the degree to which a new product is capable of being tried or experimented on a limited basis by consumers. Trialability is a positively related trait to diffusion rate. Observability  is the ease with which a product's benefits or attributes can be observed, imagined, or described to others.This is also positively related to the diffusion rate. 


By providing ease of riskfree trial or observed functionality of the innovation, resistance and risk can be decreased and diffusion hastened.  Testimonials that are credible due to their expert witness status offer an observability tactic.   Trial samples and testimonials from users will positively affect acceptance of an innovation and quicken its diffusion. Conversely, negative publicity or media reports will detract from its acceptability and deter its diffusion.


Tenth, is for firms to press for a standard.  A standard speeds the diffusion of an innovation by lowering risks to both consumers and producers (Robertson and Gatignon 1986).  A standard reduces consumer uncertainty and lessens the risks of purchases.  Setting standards ensures that consumers will not end up with an orphan product made obsolete by the domination of a competing design.  Reducing consumer uncertainty increases the likelihood of purchase and speeds it as well.  Setting standards is most important for innovations that use complementary products: VCR’s require tapes, printers require computers and communications links. Without the presence of standards, diffusion of an innovation will be retarded by the large uncertainties and risks present. 

Summary


One must determine a customer need for a new product or service before attempting to fill a market segment that is underdeveloped by your company; one must be certain that technological advancements are focused on improved and acceptable consumer benefits;  one can not rationalize a unique selling feature that will not exist in the consumer's mind;  one must use common sense and judgment when reviewing statistical analysis;  one can not rely on advertising execution alone to sell a new product to consumers;  one must realize the benefits and limitations of consumer research;  guarantee that the new product attributes must have clear-cut end benefits to the consumer; and  one must beware of overanalysis because it can delay new product development and interfere with better understanding of the consumer.



 Information/Innovation overload can cause society to be data rich and information poor.  The challenge to information technology is to develop techniques that can sift through and focus this mass of information.  As information technology permeates society, new attitudes and desires will be created, and successful businesses must be able to respond to these changes. The consumer is having great difficulty absorbing all the newness that seems to be accelerating upon him or her.  This swiftness of technical advances is  hindering his ability to adjust to the new innovations, his capability to realize and utilize their benefits,and this often leads to a tendency to maximize one's negative aspects relative to  any  gain that could result.

