Acceptance of Innovations: The Customer is the Key!

                               Abstract

The  notion of customer acceptance  of a technological innovation  has  largely been neglected in research on marketing.  Of all of the  ingredients required for a  successful innovation,  the most important is customer need.  Businesses   need to understand the  reasons behind customer acceptance or rejection in order  to become more efficient in their development efforts, and to recognize ways to improve  competitiveness and profitability. This paper examines the  diffusion process and those factors which determine whether or not an innovation is accepted with special note towards  the determinants of customer acceptance of an innovation.




INTRODUCTION

The  most successful innovations combine feasible technological bases, entrepreneurial skills, and knowledge of the needs and wants of the customers-- the innovation triumvirate.   Of these three criteria, by far the most important is the customer need.   A product or service  must be relevant,  have demonstrated value and meet specific needs in order to prosper.  Triggering  this innovative process is a market opportunity.  The successful entrepreneur is one who sees both the market niche and the new product or service that can satisfy it. New technology is often necessary but in itself is not sufficient; the consumer's need is the key to success.


The marketing mechanism usually employed is not marketing pull but technological push.  First, a new scientific principle is discovered and a novel technology developed. Then a product is designed for a market need not yet known or apparent. However, despite the cliche,  building a better mousetrap  won’t cause the world to beat a path to your door if there are no mice in the area,  especially if the existing mousetrap is satisfactory,  much cheaper, or your sensational trap requires bait  previously unavailable. Like proponents of the better mousetrap, marketers often presume  that since the technology exists and an innovation has been created, its diffusion is inevitable, a fait accompli. Falling in love with a technology and forgetting to look at the fundamental economics causes most product failures.  Assuming that consumers will find new advanced technologies as enticing and irresistible as the engineering staff does and will pay premium prices for them  often leads to  failure. Marketers, often to their chagrin, disregard any questions about an innovation’s acceptance by its potential users prior to its introduction. The failure of many new products is often due to the firm or industry's lack of sensitivity to the customer acceptance of the new technology. 


The concept of acceptance (need/value) is perceptual in nature and should be expressed in monetary terms; it needs to be viewed with respect to the set of benefits that the customer receives from usage of the product offering, and is inherently framed against a competitive backdrop.  How does this definition of value relate to past work on value in consumer marketing?  It appears to be consistent with the latter two alternative definitions of consumer perceived value reported by Zeithaml (1988, Pg. 13): “(3) value is the quality I get for the price I pay, and (4) value is what I get for what I give.”  In contrast, Monroe and Krishnan (1985) conceptualize a consumer’s perceived value as the difference between the utility inferred from the perception of quality and utility (sacrifice) associated with the price to be paid, where perceived quality is “the perceived ability of a product to provide satisfaction relative to the available alternatives” (Pg. 212).


The subject of customer acceptance of technological innovations has not been adequately surveyed. The major thrust of this paper is the examination of the customer acceptance of a technology and the resulting probability that a diffusion of that innovation might occur.



     The Assumption of Customer Acceptance

-------------------INSERT FIGURE 1 APPROXIMATELY HERE---------------

  Customer adoption has been shown to occur through a consistent and fairly predictable adoption process--the classic 'S' curve.  This curve  is intuitively appealing: the initial slowness is due to the inertia caused by the usually immense investments made in the existing technologies and the limited size and resources of pioneers: The rapid growth in the middle of the curve is due to competitive imitators who adopt only after the initial adopters have proven its usefulness and corrected out the bugs in the innovation (lessening the risk for the majority)-- these pressures cause  a bandwagon effect, literally requiring usage. The slowdown or leveling at the top occurs after the most promising areas have been exploited first and the remainder is often only marginally   rewarding.


Value  analysis of the diffusion of a technology is most useful early in the life of a technology, at the very beginning of the ‘S’ curve, and  the earlier the better when the information can allow changes to easily be made; however that is exactly when the least data is available. For a stable and robust estimation of the diffusion process of any product at least 8 data points are needed to prepare an analysis;  even then, it is usually restricted to one step ahead forecasts (Heeler and Hustad 1980).  Most models of adoption behavior, therefore, require a historical track record of the innovation's progress in order to predict future sales. 


This explains why the assumption of customer acceptance is rarely challenged.  If an innovation is quickly rejected, it is usually withdrawn from the market after a short period of time. The data points for failures do not exist due to their limited market exposure.  When the data points do exist, it is for successful products where the acceptance by the consumer has already been proven. The most classic  and widely used diffusion models only track successes which are by their very nature accepted products.   This factor can not be  assumed to exist for all innovations or technologies.




Pro-Change Bias in The Adoption Process

The adoption process includes these steps in the decision to purchase or reject a new product (technology): awareness, interest, evaluation, trial, and adoption (or rejection).  The rate of diffusion of awareness/knowledge is greater than the rate of adoption.  Most diffusion models put heavy emphasis on the innovating organization with a notable neglect of information on the customer.


The adoption process model  has these limitations (Rogers 1967):

1) It does not adequately acknowledge that a need or problem recognition stage may 


precede the awareness stage.

2) It does not adequately provide for the rejection of a product after its trial.

3) It does not adequately recognize that the evaluation occurs throughout the decision 


making process and not solely at the evaluation stage.

4) It does not explicitly include post-purchase evaluation or past implementation which 
may strengthen commitment  or lead to a decision to discontinue use. 

To overcome these limitations, an innovation decision process has been proposed :  knowledge, persuasion,decision,implementation and confirmation (Rogers 1971).


Many marketers presume that by targeting opinion leaders the rest of the consumers will follow.  Contrarily, research indicates that the true innovators (first 2-3% of the adopters) are more likely to be social deviants, abnormal, and adopt innovations indiscriminately rather than based on any rational choice decision-making mode (Sheth 1981). If the product is not used, if adoption does not take place, the blame for the failure of the product often is set upon the individual (e.g. his inability to change, lack of intelligence) rather than  the communication channel or the source. 


Innovation resistance is the resistance offered by consumers to changes imposed by innovations.  It is a special version of resistance to change.  It is normal response, not abnormal. This creates the assumption of pro-change bias, that is that any and every innovation is a good thing and should be adopted by everyone, the inevitability of success of an innovation. One question has not been answered satisfactorily by this school of thought: if all innovations are good than why the high rate of new product failure seen (up to 90% for some consumer products such as new grocery items)?


Yet optimism abounds.  Forecasts for the PC   misled companies.  A boom in the home computer market failed to materialize during the eighties.  Tremendous growth in computers for business is not due to technological wonder but more  to advantages in price and performance than the technology. Marketers tend to either  see visions that do not materialize or if they do correctly spot trends, what is  predicted  is larger and faster growing than  actually is (Schnaars 1989). Forecasters easily envisioned end-state scenarios in the adoption of technological advances in consumer electronics.   Videotext and home information services are excellent examples of this, both which have been slow in gaining consumer acceptance.  Does the need exists at all or are these services  premature?


A significant amount of study and research has been invested in describing traits and differences between early adopters and laggards but little effort has been made to understand the differences between innovations and the potential adopter perception of attributes that are most important in  determining his rate of adoption (Lancaster and Taylor 1986). These studies/findings are  applicable to describe the  innovators and the early adopters but their usefulness as a stepping stone to calculate the rate of diffusion to the general market is questionable. 



An important reason for the failure of many products is the lack of acceptance by the "pragmatist" population, those  people who believe the cost of learning the new technology  far outweighs any benefits the innovation may have to offer them. These pragmatists are the middle adopters, that great 50% chunk of the population that must be convinced if any innovation is to be  commercially successful.  The innovators or experimenters are those who like to sample almost any new gadget, experience, or style (1-2% of the general population); these well defined and studied individuals are often the marketers’ primary targets. However, it is the silent majority of pragmatists that will make or break a product and marketers’ attention should in reality be riveted upon  this group. The derogatory opinion of the great majority can be seen in the name often given them--’laggards’--as if they were dullards or know-nothings.


 A clear arrogance of pro-change bias exists in the diffusion of most innovations. As Moschic, Goldstucker, and Stanley (1985) describe it, "non-acceptance is a roadblock to Electronic Shopping Diffusion as it requires changes in existing habits and development of new ones." What happens if one doesn't change and refuses to use the technology? Does he/she get arrested by the home shopping police? This pro-bias viewpoint  presumes the superiority of the technology.  Should one blindly accept  the technocrat's opinion of what is best for him? Do the vested interests which exist in a company or industry for an innovation mandate that the consumers must accept their decision? Is it really inevitable? Does the user have other options then to meekly obey? In a similar arrogant and superior manner, Nelson (1983) comments about Electronic Banking: "with the proper mix of persuasion, self interest and the right pricing bank customers can be led to use the technology offered."



 A technocrat says that users will be asked to make substantial changes in the way they live and that they must be educated to enable them to utilize the innovation.  In other words, customers don’t know what is best for them; we do, and this is how they must change to use our great new better mousetrap. Customer usage of new innovations  often do indeed require changes in existing habits and the development of new ones; the greater the change, the greater the resistance  typically encountered. Resistance to change  is normal.  Even minor innovations may involve the establishment of new work habits, the restructuring of social relationships, the obsolescence of one’s valued skills which gave status or economic security. If these changes are perceived as disadvantageous, they will be resisted unless compensating advantages are presented or are evident (Beals 1968).  Electronic banking  illustrates that customers will not buy into a new technology for the sheer novelty of it all  and it is doomed to failure unless it does a better job of meeting their needs than any other product or alternative in the market.


A more marketing oriented view would be to examine why a technology hasn't  been accepted or why acceptance has lagged behind initial expectations. Have the advocates reviewed the reasons for rejection and then attempted to modify the product or service to account for those factors found to have caused the rejection?  The answer is usually no.  Poor dissemination of information is the major reason many marketers assume for non-adoption of the product.  Inevitability, rather than re-examine the assumptions, many marketers  instead fanatically (and wrongly) redouble their attempts to communicate the greatness of their product, with predictably fatal results.


Previous studies of innovation have shown that in a large number of cases technological primacy was not the crucial variable determining market success.   From 60 to 80 percent of important innovations in a large number of fields have been in response to market demands and needs (Utterback 1974). Many times the user himself is the catalyst for a new product or innovation and the supplier has to be persuaded to manufacture the product. On more than one occasion reluctant suppliers have seen users design, manufacture, and market ideas thus increasing the number of their competitors by one (von Hipple 1986).


 Technology and Marketing have always had a symbiotic relationship (Kiel 1984). Launching a  technological innovation without marketing is  equivalent to throwing money out the window; marketing without technical innovation (the usual form of competitive advantage)  has little probability of long term success.  One must have "desire" as well as "necessity"    (Wilson 1984).



     Innovation, Adoption and the Customer


The innovator  can not influence potential adopters unless communication takes place; and communication, in turn, depends upon a sharing of meaning between interacting parties.  Demand pushes innovation; value starts with  the buyers; an adoption of an innovation will occur when the innovation benefits the consumer (Simmons, 1985). Unless the product fulfills a need or satisfies a want, all the pushing in the world by the manufacturer will not succeed.  New products are first purchased because of their conceptual appeal at the evaluation stage; they are later repurchased or dropped on the basis of their tangible satisfaction. The rate of discontinuance (the decision to cease use of an innovation after previously adopting it) is an important but often forgotten variable in many diffusion studies and in  fact  it  occurs at a surprisingly high rate.  This could occur because of replacement, superseding it with something better or disenchantment or dissatisfaction with the innovation.


The time at which an individual adopts an innovation depends upon several factors: the individual's characteristics, especially in terms of how he views the innovativeness with respect to that particular product,  the individual's need for the product; and the individual's ability to pay.  A customer who expects rapid technological improvement and major price cuts is likely to delay purchases (Holak,  Lehmann and  Sultan, 1985).  Expectations about product innovations, particularly high tech products are vital, significantly affecting  an adopter's decision on whether to innovate and when. A potential customer can be a very late adopter, a non adopter or  an active rejector for many different reasons, only one of which is isolation from information. Barton (1985) indicated that adopters  do not necessarily seek information more actively than non-adopters. Desirability is personal -- what may be desirable for one adopter in his situation will be undesirable for another potential adopter in a different situation. 


In two studies of  the elderly and their patterns of acceptance towards adopting retailing technologies,  the elderly were relatively unaware and had infrequent use of the technology (Gilly and Zeithaml, 1985;  Zeithaml and Gilly, 1987).  The elderly were among the last to adopt, less aware of retailing innovations, used print media not TV, and  obtained awareness through experience rather than word-of-mouth. A definite relationship was found  between age and adoption with younger people more likely to use than the elderly. The elderly were found to adopt the innovation when  the technology met their needs and the benefits to using were effectively communicated.  They tended to adopt Bank’s Electronic Funds Transfer applications for safety reasons rather than convenience (convenience being the reason most of the  non-elderly chose). If the elderly have not used, it is because  they "don't like, don't need" rather than the "not yet tried" reason usually given by the non-elderly or inferred through the communications model of diffusion.

                                                  Innovation and its Diffusion


Why do we need to understand the consumer's acceptance mechanism?  Sometimes an entire generation is required for acceptance and diffusion to be accomplished within the culture (and for some revolutionary innovations often centuries-- much as it took for the printing press or algebra).  The facsimile (fax) machine is a current success story of the last decade but is derived from a technology that is over a century old and with little change from products available 30 years ago. In 1968, Business Week reported it was on the verge of taking off; twenty years later the much expected boom finally arrived.


The 1939 World's Fair presented a  future road system of 1960 within major urban centers; it was  controlled, beautifully designed, and leisurely/uncongested. A driver  would merely set one's eventual destination and then sit back and the car would traverse  the system at a predetermined constant speed. This scenario was actually possible even before 1960 but society could not (and still will not) accept giving up control of one's own vehicle and thus this projected world did not to come to pass; the traffic jam and mass congestion as we know it today instead came into being.


Just as important, though, the 1939 World's Fair neither predicted  nor  imagined the coming of age of atomic energy and computers among dozens of other modern  (post-war) technologies.  Man's ability to create technology far outstrips his ability to use, understand, or control it; creating an alarming Catch twenty-two: control or modification of a technology  can only occur in its infancy, precisely when the least is known about its eventual effects upon the social structure of a society.  When second and third order effects are widely understood to a culture, the technology is often so established within the culture that  changes to the technology are often an extremely expensive proposition if not often just plain impossible. As technology is being developed at an accelerated pace and the critical problems of yesterday's technologies are just becoming known, it is only proper that we should examine the consequences of the technology  as early as possible.  The commercial feasibility of a technology typically occurs faster than initially  predicted but the social incorporation of the technology (the actual diffusion of the innovation/technology into the culture or social system) occurs much slower than projected. 



Forbes (July 13,1988, pg. 234) reviewed a  1967 list of technologies  that were predicted to be available in 1987. These included: hypersonic flights, holography, irradiation, superconductivity, hydrofoils, magneto hydrodynamics, and weather control.  All the technologies with the exception of superconductivity and weather control are understood and usable.  They have not lived up to their expectations for various reasons: the market wasn't ready, the regulators didn’t  approve, the costs were too high or the technology had already been superseded by another technology.  It is interesting to note that two modern  well accepted innovations, personal computing and biotechnology were not on the 1967 list. This appears to confirm the old adage that one can not  in the long term easily predict technological advances.  


Fortune  (July 18,1988, pg. 56) provided a list of all new technologies claimed that will be available in the year 2000. These included  a shirt pocket computer that will recognize handwriting, obey speech commands, and understand human gestures; a Star-Trekian Dr. McCoy diagnostic machine; superconductivity magnets; and genetic choice for sex and limited physical characteristics for your baby.   However, simply having a technology available does not assure its commercial success; it is necessary but not sufficient.  Note the non-success of ATT's picturephone, DuPont's Cordfam,  the Wrankel Engine and IBM's PC Jr. They were  available but yet were not  market successes.  Scientific advances are creating false illusions based upon technological extrapolations.  Predictions ten or more years in the future tend to highlight the predictor's own preferences.  Odds are the favored technologies will not proceed as quickly or as widely  as predicted.  However, the odds are  that several unforeseen technologies will become widely accepted within that same timeframe.
Long range forecasts of products, growth markets, and business trends fail to materialize for often the same reasons: the forecaster tends to rely  on the underlying technologies ignoring customer needs. The forecasts tend to be too optimistic and fail to make simple cost benefit comparisons with existing products. Or the forecaster is often caught up in the spirit of the times (Schnaars, 1989).


 "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). This term is applicable to any innovation, whether it be  social, service, or product oriented.  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. This rapid technological change may overwhelm their senses and create a situation where the customer becomes impervious to further change.  The user may have  limits beyond which all other changes will be ignored or actively resisted (Herbig and Kramer, 1992). 


  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 available to choose from. 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 essential. 

                                         Diffusion and Cultural Differences


Existing cultural conditions always determine whether, when, how, and in what form a new item will be adopted.  If the behavior, ideas, and material apparatus which must accompany the innovation can effect improvements along lines already laid down in the culture, the possibilities of acceptance are much greater than if such were not the case (Saxon, 1954).  An attempt to introduce "boiling water"  into the habits of rural peasants in Peru only  had an adoption rate of 5 % over a two year period.  In hindsight it was discovered that this was because "only the sick drink boiled water."  The peasants, lacking an understanding of germ theory because germs are so small and not directly immediately observable, neither had the surplus time nor adequate means to gather the necessary extra firewood needed to boil  water (Rogers, 1971). 
 


If adequate alternatives are already available or are perceived  to exist,  the new technology is  unlikely to come to fruition.  An important factor affecting the adoption rate of any innovation is its compatibility with the cultural beliefs of the social system.  Only the least integrated in a society defy community norms and adopt the new innovation (Rogers, 1971). However, there does appear to exist culturally independent mechanisms: certain needs are always basic needs--hunger, security,etc.


Takada and Jain (1991)  found that market entry strategy should focus on imitators rather than the usual innovator in the market of opportunity.  A lead and lag relationship of diffusion processes in different countries leads to cross-national variation.  Since innovators are not influenced in the timing of their initial purchases by the number of people  who have already bought the product, but imitators are,  the latter group should be targeted. Also,  in high context, homophilous societies, the diffusion rate is much faster. 


 The major factor in shortening the time-gap is the intensity with which the  need for the innovation is actually felt  by the potential/eventual user (Rothwell and Wisseman, 1986).  Needs can be felt in advance:  penicillin or radar.  Needs can also  be felt only after the technology is discovered: X-ray or telegraph. Needs can be felt long after a technology is born (lack of an explicit need which is a difficulty in determining or recognizing technical adequacies/economic attractions, i.e., rocket motor or catalytic cracking), or a need can be a negative need and delayed, sometimes for prolonged periods of times(sewing machines in India).


In conclusion, acceptance of innovations and their rate of diffusion differs according to the cultural mores; different cultures will have different diffusion rates and different threshold values for the identical innovation (Herbig and Miller, 1993).  It is to the marketer’s advantage  in successful international marketing of an innovation to recognize that cultural differences exist and their effect upon the adoption and diffusion of products in other lands (Herbig and Kramer, 1993).

Differences in Adoption Behavior in the Service Industries

 Product innovations  diffuse at a higher rate than service innovations due to their being more easily communicated, their utility more easily demonstrated, and their being perceived as having fewer effects in other areas of personal or social life. However, service innovations can have profound effects in societies. In telephone systems, labor saving innovations have had a profound effect.  In 1920 the ratio of operators to installed telephones was 1:111, by 1950 it was 1:240, and by 1980 1:1983 almost a twenty fold increase in productivity. The computerization of accounting, payrolls, billing, and inventory control systems have created massive changes in  personnel needs and shifted talents from bookkeeping to computer programming and systems analysis (Feeley, Foden and Warren, 1986). Electronic Funds transfer is  revolutionizing  banking  and severely impacting the personnel involved in banking activities.   The effect of a service innovation upon a society is an order of magnitude greater and more severe in its impacts than that of a product innovation. This is especially true of personnel displacements resulting from service innovations.


Not coincidentally, the most successful marketers of electronic bankers are those who have successfully merged "High Tech High Touch" philosophy espoused by John Naisbitt in Megatrends.  Proliferation of electronic banking is accompanied by the growth of personal bankers. High Tech  requires an accommodating level of personalization and customization.  High Touch simplifies high tech, explains it and proves it value to the ultimate consumer.  It creates and justifies the technology's ability to enhance customer satisfaction. Video Banking (allowing a customer to look up stock quotes, current bank rates, check orders,checking statements,prequalify for loans, stop payment orders, and account balance look-ups) appears to have been accepted. This is a splendid example of high tech, high touch; with people available within the branch( nearby) to provide the high touch if questions arise (Fitch, 1987). To provide that high touch counterpart to the high tech service, one must have sensitive and well trained customer contact personnel who understand the innovation's technology, believe in it, and can relate successfully the innovation's benefits to the consumer.

Successful introduction of a high tech impersonal innovation, must be matched elsewhere in the organization, more than likely somewhere in the delivery of the goods or service, by an increase in personalized service accorded the innovation.


        Parameters  of Consumer Acceptance

Many characteristics have been identified that  influence consumer acceptance of innovation (Rogers, 1971).  The most important to Rogers are:


Relative Advantage 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 immediacy of reward.


 Preventive innovations are slow to diffuse and have a low rate of adoption due to the immediacy of reward factor. The seat belt makes sense and should be accepted by the consumer.  If it were just another product, though, not a controversial life and death issue, and consumers had the option on whether or not to install in their cars based upon its benefits versus its costs, it probably would have died off long ago.


 Relative Advantage has been found to be positively related to  the diffusion rate. A crisis emphasizes relative advantage and quickens its diffusion rate. 


Compatibility  is the degree to which potential consumers feel that the innovation is consistent with their sociocultural 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  change  is required.  Compatibility is positively related to the diffusion rate.


Complexity  is the degree to which the new innovation is perceived as  difficult to comprehend or use. 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.


Trialability:  (Divisibility)  is the degree to which a new product is capable of being sampled on a limited basis by consumers. Trialability is 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. Observability is also positively related to the diffusion rate.


These five traits  have been found to be related but low in correlation. According to a study of the consumer decision process in the  adoption of solar energy systems (LaBay and Kinnear, 1981), it was found that although adopters have different demographics than non-adopters, adopters and the knowledgeable non-adopters are very similar (the only major difference is that non-adopters are  skeptical). 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, Lehmann and Sultan, 1985) and appear to be the most robust factors in determining diffusion. Therefore, another important factor which must be considered is the perceived risk of the innovation. Risk: is the  degree of perceived risk associated with using the innovation.  The degree of perceived risk is highly negatively related to the rate of diffusion. 


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, Fischhoff, and Lichtenstein (1979) provides 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  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 using 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 characteristic 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.


It is also necessary to develop a conceptual  measure of the value of information in a marketing context to reduce the perceived risks inherent in trying something new.  High technology products are often information intensive, i.e., they require the consumer to learn a great deal about the product before purchase.  Little is understood about the impact of information intensive products/services on marketing theory and practice.  A theoretical rationale for the explicit formal consideration of information/information technology is rooted in the generally accepted definition of marketing as the set of activities involved in the facilitation of exchange (Bagozzi, 1975). As goods and services move along the value-added chain (Porter and Millar, 1985), increasingly a major component of exchange is the exchange of information (or product/service knowledge).  Clearly, technology marketers need to be more aware of the information needs of potential customers that is associated with their more complex and initially unwanted offerings. The majority of the potential adopters have no a priori desire to change. Basic factors are habit and the perceived risks associated with adoption. In the absence of risk, habit alone can deter or halt adoption.  


In conclusion,   Relative Advantage, Compatibility,  Complexity, Observability, Trialability, and the customer's Perceived Risk   can be used to differentiate between whether consumers actively accept or reject an innovation.  A relationship exists between these factors of acceptance, the acceptance rate, and to the innovation diffusion rate.  That is to say, the higher the acceptance in terms of the six factors, the shorter the diffusion of an innovation should  be.

Standards


Even after an innovation has occurred, there is no guarantee of its success or acceptance by the market.  It could be the greatest mousetrap that has ever been invented and yet not be a commercial success.  One external factor--the setting of standards-- is a major force in expediting the diffusion of the innovation. Standards hasten diffusion for both consumer and industrial goods by reducing user uncertainties about the innovations and how they work. They allow the industry to focus on international competition (Rosen et al, 1988) and are crucial for complementary products or interconnections as they provide users with cost savings and  interchangeability among suppliers. For example, the battle  on UNIX standards for the computer industry illustrates firms’ reluctance to adopt until the standards are clarified.


 Users are slowed both by a critical mass and the lack of standards; once both are reached, diffusion explodes (Farrell, 1986). However, drawbacks to standards  include the codifying of inherent obsolescence/inefficiencies (Qwerty Vs. Dvorak, MS/DOS Vs. OS/2) that exist within the standards, acting  as an immense inertia to change.  Switching costs/installed base, and stifling of further innovation are other potential consequences of setting standards.   Such Standards are set either by government intervention (EPA,OSHA), dominant Leaders in the industry-seller (IBM PC for MS/DOS), pressure from major buyers in the industry (AIAG from GM and Ford), or by market conditions if none of the above hold.


 Upon setting of a  consensus standard, the innovation can  then more widely diffuse and  the industry will then quickly mature; however, future innovations are slowed by the very factor that propelled the initial innovation--the new standards now in place.  Standards, therefore, are essential to minimizing the risk to the future users of the technology.  Implementation of an innovation can proceed more readily if standards are available or by industry-wide consensus being developed. 
 
Customer Barriers to Acceptance And How to Overcome Them                         


Airbags, video teleconferencing, video disks,  and the Edsel all demonstrate customer barriers to acceptance. 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 a certain extent  the legal constraints limiting manufacturers ability to produce), and incompatibility of the innovation with existing workflows (Sheth  and Ram, 1987).  As any one of these barriers decline or fall, the rate of acceptance or usage increases.


Another potential barrier to customer acceptance of innovations can result from Technostress.  Technostress is a condition resulting from the inability of an individual or organization to adapt to the introduction and operation of new technology. Important variables affecting the probability of technostress are age of user, past experience with the technology, perceived control over new tasks and organizational climate.  Technostress results in behavior that limits the usefulness of technology (Brod, 1982). The successful firm must understand the potential for technostress resulting from the new product or technology and either begin serious efforts to educate the customer and minimize the effects of technostress or seriously consider killing the product if technostress will hinder adoption efforts.


Nine pitfalls  must be  avoided if success is to occur: (1) determine a consumer need for a new brand before attempting to fill a market segment that is underdeveloped by your company;  (2) be certain that technological advancements are focused on improved and acceptable consumer benefits;  (3) do not rationalize a unique selling feature that may not exist in the consumer's mind;  (4) use common sense and judgment when reviewing statistical analysis;  (5) do not rely on advertising execution alone to sell a new product to consumers;  (6) realize the benefits and limitations of consumer research; (7)  new product attributes must have clear-cut end benefits to the consumer; (8) beware of overanalysis because it can delay new product development,  interfere with understanding the consumer, and prevent the company from preempting its competitors in the marketplace; and (9) expect product improvements despite cost accounting results.  


Drucker (1990) explains that traditional cost accounting does not justify product improvements or product innovations.   The example of Chrysler and GM in the 80’s illustrates the difficulty.   Management’s decision to interchange car models using the same, limited number of bodies, frames, and engines was poorly received by the marketing department.  Marketing argued that the cars would lose customer appeal as they became more uniform.  The cost accounting model, however, indicated that the uniformity would result in substantial savings of both direct costs such as labor and indirect overhead coasts.  Marketing’s argument was brushed aside until Chrysler Management found that their innovative Jeep and Minivan divisions gained in customer acceptance while their car division lost market share.  Chrysler’s new innovative ‘cab forward’ design indicates the company’s current willingness to pursue innovations despite the costs.


 Examination of a successful innovation highlights lessons to be learned regarding overcoming barriers to acceptance. Diffusion of CD (compact disk) technology has been brisk.  This acceptance and adoption was propelled by having an industry association conduct educational forums to the music industry, dealers and consumers. But also conducive was the fact that where once the price of the system and the disk acted as barriers; both are coming down; now less than one-third of what it was three years before.


A Newsweek magazine phone survey assessed the probability of acceptance of this innovative product.  From the survey came five guidelines that every marketer should commit to memory (Shapiro, 1986):


1. become familiar with the technology being advertised and its role.


2. understand the context in which the product will be used and consumer motivations.


3.Seek out and survey consumer behavioral groups that have the greatest potential to purchase the product.


4. go beyond simplistic and traditional intent to purchase questions to questions that will identify true potential buyers


5. do not make the assumption that brand halo affects pertain to innovative new products. 

 
The likelihood of acceptance by the consumer of an innovation can be enhanced by consumer education.  Education will hasten the diffusion of an innovation but only after its acceptance. However, education  alone will not replace acceptance when needs/wants do not exist!


How should a firm handle these customer barriers? Free trials become an important vehicle to overcome the consumer's lack of understanding. Through the use of a systems approach (whole operation) or integrating into  a previous product or activity, one can often circumvent the incompatibility issue (or a mandatory fiat can be applied as in many legislative edicts--OSHA,FDA,etc.). The innovation must have value and  needs a strong performance/price ratio vis-a-vis the  existing   alternatives or  no incentives to change exist. Another proposed   solution to the resistance to innovation problem with consumers is to provide testimonials that are credible due to their expert witness status.   Trial samples and testimonials from users will positively affect acceptance of an innovation and accelerate its diffusion. Conversely, negative publicity or media reports will detract from its acceptability and inhibit its diffusion.


To increase the likelihood of success of an innovation, the firm needs to conduct considerable  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. Market researchers must begin to pay especial attention to customer benefits, usage, and potential barriers that may exist.  With the phenomenon of innovation overload, Market researchers must concentrate on  needs and wants that are unfulfilled.


Products 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.   R&D must  switch from concentrating on state-of-the-art advances to  providing usable, inexpensive, quality products which solve customer problems and provide needed customer benefits. Simplicity will be the keyword for the nineties.  Successful companies will simply rather than complicate their products.  Promotional tactics should re-orient themselves away from all the new bells and towards its simplicity.      

                                                                SUMMARY



The rate of technological advancement is accelerating as never before.  User carrying capacity--the capabilities of customers to change, adopt, or understand new innovations--is quickly turning into innovation overload--the inability to integrate any further changes until the present changes have been digested. This is becoming a reality that must be considered in any new product or technological introduction. Critical to the diffusion of any new idea is the marketer’s skill in relating a product or service’s  relative advantage, compatibility, complexity, trialability,  the degree of observability, and the degree of perceived risk to the customer.





American industry could furnish a number of museums with devices and products that went bust because of their non-acceptance by consumers.  With global competition, technological acceleration, and  the product life cycle shortening, it becomes critical that the efficiency of the development dollar be greatly increased.  One possible means is  to ascertain the acceptability and eventual usability of the technology,innovation, or product before the dollars are invested to develop it. Another is to evaluate the particular options and features and choose between them based upon their acceptability to the consumer.  Instead of a multitude of options, perhaps only a few critical ones would make the difference between  acceptance or rejection. 


To survive, a firm must be right, if not all the time, most of the time. A firm is not given many second chances in this ever competitive marketplace. Therefore, every dollar and every moment must be wisely spent if the firm is to survive and thrive.  By understanding those factors behind success (and failure) of new products (innovations), especially those concerning customer acceptance or rejection of new products, managers can increase efficiency and effectiveness in the product development cycle.

